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■INTRODUCTION 


to THB ABimEB BEIiATINO TO OBOANIO 0HEM18TBT. 


Taif nameB to dendl ritig for^olie are gives befttr for'oonvemesoa of 
refensoa. ' . • " 

^ Bisf^the psblija^n of the last ^lome I have been assisted in the ■eroik of reading 
•ad abstracts of original meinoire by Drs. T. Cooksey, T. A. La'd’son? Samuel 

Bideu; Messrs. J, Wilkie, G. N. HunHy, J. T. Norman, and D. A. Louis, f have also 
been assi^eib by Mr. Arthur G. Gr^fi knlLl^. Cecil W. Cu]i|ingto& in the woijc 
of revising the proof-sheets. I have great Measure in thanking t^se gentlemen for’ 
the enuftetic and efficient manner in which they have carried out their share of 
the wor? 

H. FoIbteb MoBi.st.'' 


■•menelatnre of Bing Bcrmnla. 

Hydrocarimt. 


Trimethylene. 

Telrartulhyhn*. 


CA<^§>CH Indonaphthm*. 

Tetramelheny,. 
PmtameOunyl hydru 


Nitrogm compounds. 


»h<^h=ch 


^^N-oi Ototnovls*. 

>®<oSl 


fndasiito. 

AeWfKiM. 

§ >SA 


N<ci;cH>® 

Hoh;o 1 >n 

n<ot;n^ch 

k<n:oh>«h 

oa<^:§h 

«A4^r 


■ryriatiw. 
PyridasiM. 
PyroMine. 
Pyrimidmi. 
^riatolint, 
OsoUtrarntt. 
Outnol^ 
ffogvihoUns. 
QumogcaiuM. 
*Q(iii£wIhM. 
‘VmmiUnt, ** 



IH:0H - . 
-;0H 


0 

o<ct!ch 

C“ 

or Itoxa$oU. 
Coumaron*. 

' r 

CarbUint. 


o-iStiioduoiion. 

Owygtn 

OH:OH- 




0<OH;CH>ja iVo-OMft-. 
0 A<nh 16 h f &tiwKuHM. 

c.h.<i°h>oa 


■w'CHtCH 

t^p /^nrr ^ Hethe^l-amido-phmj/l-nuT’ 


Bulpkur eoncpouudi. 



INITIALS op SPECIAL 00NTBIBVT0R8. 


B. E. A. 

D. 0 

C-P?C. 


L. F. 


W. D. H. 
A. K. ^ 


H. E. J^MSTRONO, PJf.D., P.B.S., Frofasor of Chemistry in the City and Quads 
'central Institution. Contributes Isohkbism. 

bOUOLAS CARNEGIE. Esq., M.A., fetmerly Demons^tor m Chemistry, Oonmlle 
and Cniiis College, Cambridge, Contributes Pewodi^ ww. 

WILLIAM CROOKES, Esq., P.B.S. Contributes Metu,^ Bi«i. 

V F. CROSS. Esq., Constating Chemist. Contributes LioKOjrs. 

L. FLETCHER, M.A., F.R.S., Keeper of the Uitteralogiedl Department, British 
Museum. Contributes Mrasiuiooioju, obeiostbi. 

W. D. HALLIBURTON, M.D., B.So.. FJR.S., Professor of Phiytioh>gfat King’s 
College, Dondon. Contributes Mue wid Muscle. 

JL K HUNTINGTON, Ph.D., Professor of Metallurgy, m^ng's College, Ifndo% 

Contributes’METiLLOBOiOiL OHEinsTBT. 


A. H. 


F. R. J. 


8. B. 


ABTHUB^OTCHINSON, M.A., Ph.D., Demonstrator in ehemistry, OotmiUe and 
Caius College, Cambridge. Contribute^ Isomoephisb. 

FRANCIS B. JAPP. M.^ Ph.D.. P.R.S.. Professor of Chemistry in the Umversi^ 
of Aberdeen. ConWbutes Ketokes »nd Lepioek. 

SAMUEL R??ted|^, D.Sc., Lecturer on Chemistry at St. George’s BospitedVedical 
Sctool. yontributes PiBenra tnd Petbohom. 


w. A. jsU 


W. A. SHEN^iu«*.,^^.f in Chemistry at^Cliftcn CoUeg^ 


Contributes 


.OSOHE. 


V A. T. WILLUM A.»TILDEN.*D.«o., PJl.8.. Profpsor of Chemistry at Madm CoUege, 
Sirminghap.’ ^ntribntes Peotikkke. 

d. J. T. J. J? '{HOMSOlC'UX, FJt.S., frofeikor of Experimtntal Phyeia in (he DnioenUy 
•of gambridge. CtAribntes Molbouleb **siinmoii of bomes, tnaoBiBB of. 


^elsB by^Mr. MCIJi Wf iniffisled U. M. P. It 

CmoK^i Aatuuifi *** ^7 




JLBBEEVIATI0N8, 


I. Jonaui ws Boon. 


When an ottOkor has 6a«n mm^^ned t» on artiels, he u usually r^trrsd SolhKnajSm 
in that artels by his initiatonly^ 


A. . 

A.A.. . 
A. Oh. 

iP.iim.ii. 
iim. . . 
Ann.V.. 
A*s. S. . 
A. a. J .. 

Am. Oh. 
Am. J. 

Phmrm. 
*i4n. % . 

A. Ph.S. 
Ar.N. . 
Aead. . 
At. Ph. . 
At. Se. . 

B. . . . 
B.A. . 
Bl. . . 
B.B. ^ 
B.O. “ 
BK.. . 

B. M. . 

C. S.iI*m.\ 
O.J. 
O.J.Pne. 
O.N. . 
O.B. . 

O.O.. . 

D. P.J. 
Vr. . . 
Q.. . . 
O.A.. . 

* 7 . . 

« 


'i 




& . 

4*4, • 
mhikSt. 


Iiiebig’i iimalen der Ob jmi^. 

da Ilf Sooiadad Ciantifioa Aigantina. 

Bnnalea da OhimiA at da Pbyaiqna. , 

Piooaadinga o( tha Amarioan A^aznj ot Arts and Oolanaao. ^ 

Amarioan Ohamioal Journal. 

Annalaa daa Mines. 

Amarioan Journal of Soienoa. 

Journal of the Amarioan Ohamioal Soeia^. 

Amarioan Ohemist. 

Amarioan Journal of Pharmao;. 

Xha Analyst. 

Proceedings of the American Philosophical Sodaty. 

Arohives nierlandaises—The Hague. 

Mimoires de I’Acadimie des Soienoaa 
Arohiv der Pharmacia. 

Arobives des Soiences phys. at nat. 

Beriobta der dautsohen ohemischen Qesallschaft. 

Reports of the British Association. 

Bulletin de la Sociiti ohimiqne da Paris. 

Berliner Akademie-Beriohte. 

%iedermann’s Oantralblatt fiir Agrioultur-Ohemiai. 
Berzelina’Jahresbericbta. 

Berliner Monatsbariohta. 

Memoirs of the Chemical Society ot London. 

Journal of the Chemical Society ot London. 

Pro^dings of tha Chemical Swiety ot London. 

(Kemical Maws, a * 

Comptaa-rendua hebikmadaires das Sianaas^ I'Aoadimia dat Seianeas— 
Paris. 5 

OhemiBohes Centssa-Blatt. 

Dingler's polytachniscbas JoumaL 
FresenBM’ Bbitsohrift tOr analytisoha Oismia. 

Oaazattaall%iiea itoliana. 

Qilbert’s Aivalen der Physik nnd Chemia. 

Hoppe.»l«c’s Zei^brilt Ur physiologiseha Chamia. 

Proceadinji M fiia BSjtf Irish Acadamy. • 

Jahmbeaicht abrf dia Fortsohritta dat Chamianmd aarwandtair SliaiM 
andar* ^Isensohaftan. 


' m anoarm maiensanaitan. 

J. 0. T ,. f JdiAibariAt tflr Ohaniaoha Taohnologia. 
J.U.. 

J.dsPK 
J.Ph. .. 

J.B.. 

J.Z.. 

r. 


Jahrbaobtar Minaftlogis. 

Journal da Ajtiqna at des SoionM SMttsoiia|p 
Journal ddPuMnaoia at de Ohimia. 

JoQTul d&i^raktiteba Chamia. 
dldurMbarl^t flbar Thiareluinia. * 

Journal of tha Bnniaa Chamieal 

Janaiaoha I^tsd^ Mr Madidn Bd Kdtnrwiasenschedt^ 

Adarat Wtaammabd^n.. 

La MmAaor Bdantifiqw 
KUnwiraa da la SflUM d’AMuaO. 

MfiwiwidwgWMt** t** F Au d l ml t da BtafanA.c 



ABfifiB^TipNa 

AT. • • 

If.Sd.RJ, HAW Edinbo^ Philotophioal JonnuL 
N.J.P, Mtser JabnMarioht dw Pharmteie. 

N. B. P, Nanea Baperioriiu^ tttr die P han nad e . 

N. J. T. Nao^ Jonraal von IVoinmsdoifl. 

P.. , . PQ^X^ortraA^^toderPbjraikandOhonie. 

P,B.. , Beiblatter ar den Annalen der Phygilc and Ohemia. 

P/, . . PflSgei’a ArohiT fSr Physiolope. 

Pr. E. . Piaoeed^ngBrOf tha Boju Sooietyot Sdinbat^b. 

Ph. . Pbannaoantioal Jonrnd and Tranaaotiont. 

Ph. C. . Pbannaoeatiaobes Cantral-Blatt. ' 

Pr. . . Piooaedings of the Boyal Society. 

P. it. I., Prooeedings of the Boyal Institution of QjttH BritaiOa 
P. Z. . (PhannaoeatiBohe Zdtaohritt fOr Bnssland. , 
it. T. C ,. fieouei} dee tiajanz wimiques des Pay»vBaa. 

P. P. . Bepertorium ffil die Phannacie. 

Q. J. S.. Quuterly Journal of Soienoe. 

S.... (^veigger’s Journal der Physik. 

Scher. J. Solnrer's Journal der Chemie. 

S. C. I. . J^omal of the Society of Chemieal Inoustry. 

Sitt.W. . Sitzungsberiohte der K. Ahademie in Wien. 

St or Tr. Trania^ow of the Boyal Society. 
fT.E.. . Transaotnnk of the Boyal Society of Edinborgli. 

W, . . Wiedemt^'e Annalen der PhyaihnndOhemie. 

W. J. . Wagner’s JahreabetiohL 
Z. . . Zeitaohrift fdr Chemie. 

Z. S. . Zeitaohriit fSr Biologie. 

Z. /. d. 0 !*l Zeitaohrift fOr die gesammten Natnrtriasansohaften. 

Natur. 
wits. . 

Z.K.. . Zeitaohrift ffir Eiystallographie and llinaralogia. 

Z. P. C. Zeitaohrift fSr phyaikali^e Chemie. 

Bn. . . Handbooh der organiaohen CSiemia: Ton F. Beilstein, 3te Aufiage. 

E. P^. . English Patent 
a. P .1 . German Patent 

Om. . . Qmelin’a Handbook of Chemistry—English Edition. 

<^.-Ar. . Omelin-Krant; Handbuoh der anorgamsohen Chemie. 

'uer^: . 3>ait4 ^ Chimie or^nique; par Charles Oerhardt. 

£....[ Lehrbmsh der organisohen Chemie; von Aug. Kekulf 

3. O. . Oraham-Otto: Lehrbooh der anorganisohen Chemie [6th Ed.] 

Slat. ' Stas’ ^eeherohes, Ac. 1 

Beck. ( ^ Aronstein’s German translation is re 

Stas. Stas’ NouTslles Beeherohes, Ac. J ferred to as Chem. Proport. 

Eoie^rB. * t 

Tk. . , Thomsen’s gheft«xhei>.ische Cntersoehapgen. 


Aq. • • 
aq. . . 
? . % 
A" . } 
A"' . J 
B'B'’«to. 


A 

OUa • • 

ioWt I 

I • 


JL Tnifs m QaisTmu, Ac., iBigaiiRi||<ofe^ 

• 

Wates; eqi. NaOHAq means an aqaeqns solntipn crfsAnstie ioda.’ 

18 puts by wdight of water. X* • e 

Beudoes oi^aoao-, di-, and tri-buie ac^ ^Sbns, iaadesoribing tha Ala 
of a monobasic acid NaA', CaAV AlA'. mi^ btfwrittm, HUstaUl 
for the acid. ForadihasieaadweshsnIdwriteIla^",T:aA*siyjA", 
Stand for bases of the ammonia type, i» dAcrihing their salts, time 
hydrodilotj^ be B'BOl or B">B0^ beeording as tha base u 
m onaoM u diaoilh Ao. 

Soneentrated. * 

Oilnte. 

gram. 

miHimatA. 


liquid naariy, or quite, insdhUa in 

precipitate. * 

to p^pitata 

pfssipitaSnp 

prsa^tated. 





AMiRSVm'IONa. 


imol.. . 
V^e. «ol.. 

T. BOl. . 

m. sol. 

, si. sol. . 

' V. si. sol. 
ti. . . .'ll 
cf.. .,. 
c%. . .. 

[°J • . 

;: 
it. w. . 
Mol.w.or 
M. w. 

D.. . . 
!or. . . 
iiTcor. . 
.V. . . 
f.X). . . 
ftt . . 
141.’j? . 
i.O. . 
8.a.,u„. 

8.1L. . 
s-jr.v. . 
S.H.p. . 

U. CIrj. . 


1I.C.V. . 

H.C. p. . 

H.l''. . 


f.F.v. . 

-I.F.p. . 
U.V. . . 


T.C. . 
8.V. . 


Si'.S. . 

eTo. . . 

C.E. (10” 

tojon 

a. 

a (alCo-. 
• hoi) 

Ml.. *0. 

R|,V. 


w» 

Wi 


soliibls in^ 


soluHs in. 
insoihbls in.' 
vsrjjflssily 

TSiy 

.paoder&toly 
slightW 
very srahtly 
%ee. ^ 
compare, 
about. 

a melting-point, 
a b^ng-point. > 
Hardness (of minerals). 
Atgmie weight. 
Molecular wnight. 

Density, 
corrected. 


in vapour. 

vapoufcdensity, i,e. density 0 _ who nyiSrogcn or air 

Sptcinc gravity compared with water. 

„ „ at 10' compared with water at 0°. 

..la” „ „ „ „ 4®. 


nut given. 
S]iccilic licut. 


12°; compared with water of whioh the temperature is 


of a gas at constant volume. 

pressure. 

sQiiautity of heat, in gram-units, produced during the*complete 
* bustion of the mass of a solid or liquid body represented ^its 
formula, taken in grams. 

Heat of combustion in gram-units of a gram-molecule of an element or 
compound, when gaseous, under constant volume. 

The same, under constant pressure. 

Quantity of heat, in gram-units, produced during the formation of the 
mass of a solid or liquid body represented by its formula, taken iI^ 
grams, from the masses of its cotistituent elements expressed by 
their formuloi, taken in grams. 

Meaa of formation of a gram-moleculo of a gaseous compound from tho^ 
gram-molecules of its elements under constant volume. 

The same, undtr constant pressure. 

Heat of vaporisation of a liquid, i,e, gram-units of heat required to chij^ga 
a gram-molecule of the liquid compound at B. P, into gas at soma 
tcmi*rature ond pressure. ■> 

Thermal conductivity (unit to be stated). 

Specific volume; or thetnoleeular weight St a ga^ous compound dividtN 
by tlie S.O. of the lioSid comiKiimd at Hs boiXng-pdint compared with 
water at 4°. . ^ * 

Specific vohune of a%oUd; or the mass of tlie solid expressed by its 
fortnult^.taken in grams, divided by its S.O. • 

Electrical ccsidtulivity (the unit is stated in each case). 

Coefficient of expmsion (between 10° and 20°). 

a e| of • ^ Volume dissolved by^ voluml of water. 

SolUouivy in water Iflf atlfqnid or solid = number of grms. dissolved by 
tlcphq^pOO grms. of water. In both cases the temperhkre 
e Lis f 


% • • tts stated. 

IniAx of refraction for hyijtogen line fi. 


• gt Buuifcn ,, D, iko. 

Molecular reit(cnon tor sodium light, i.e. i^x oh reaction for line o 
minus one, multiplied by molecular weig^, and dtlnaed by S.<l.at 15® 
e compardft^th water at 0°. ■ * 

The lame j S.», being detenpiaed atl6®-20° and referred to waUt at 4®. 
Thb sacie for line of infinite wave-lqngth,«Bdex behur deteemt-ed by 
Ausby'i toftqpla^BrUhl's Ba). 

Spemo rotation tor sCiom light. 

100 

„ lyatral But. [•]* ” e-observei rotation fir 

100 nm. of li^d. d-S.O. of liquid, f • no. ol^ grammes of aotiva 
sjlNtance^ in grammes of liquid. 



ail 


ABBRBVfAflOiRk 


M.li. 


se 

B» 

Cf 

i.Bt 

Ho 

Ph 

Pr 

ftf. 

B.B 

prim 

HC 

ttri f, 

H 

m,o,p 

t 

i 

$ 

« 


" “oIoouJw 


>1'C. 


I Holoeular, maKBoUo rotator^ pomr ^ 

I woikM of the body of S-O.-d, a^angla of ra(atioa(>aiid«r maffoefti^ 
I i^uoneo, a‘» angle of rotation Ct vater nnder lame iaflmnoe, and 
m'> moleoularweight of water/lSV. * ' 

' Aoetyl aB;,0. 

Benzoyl C^HjO. 
j^Cyanonon ON. 

Btbyl^.^j. 

MetHJ’l OH,. 

Pbenyl OJi.- , l^ln fonuulub 

Korraal Propyl CH^ Ctt,. CH^ 

Isopropyl CHfCUJ,. 

I Alcohol railioles or alkyls. 

■ primary. 

' secondary, 
tertiary. -» 
sioroial. <0 
meta- ortho—p.iis. 
conseoDtive. 

, irregular. 

! symmetrical. 

. nnsymmctrieal. 

(■ pseudo. 

attatfied to nitrogen, e 

Employed to denote that the substituent is attached to a earbon'atom 
which is next, next but one, or next but two, respectively, tathe 
terminal carbon atom. The end to be reckoned from is detenmned 
• by the nature of the compound. Thus CH,.CHr>i'.CO,lI is abrunio- 
propionic acid. (f 

j denotes that the element or radicle which follows it is attalftied to a^yr- 
minal carbon atom. 

indicate position in an open chain, only, 
indicate position in a ring only. 

Used when a, $, Ac. are employed in a sense different from the above, 
t.g. (a).di-bcomo-camphor. 

Baeyer's Nomenclature; 
bensene ring, 
pyridine ring. 

ThusIB. 1:3) dichloroquinoline, means a meta-ds.hlJ'roqninoliaM^ 
which the chlorine atoms are both in the benzene ring. 

^^'hile (i'y. 1:3) dichlaro<|uiuoline, meftns a similar body, only the 
chlorine atoms are in the pyridine ring. The numbers are counted 
< irom two carbon atoms which are in different rings, but both united 
to the same carbon atom. • 

denotes the central ting in the molecule of anthracene, acridines, and 
azingg. ‘ * 

meant thatsbe eKment or radicle iltprecedes is in a closed ring. 

* „ „ not in a benzene ring, 

denotes isomerism that is not indicated by ordinary formuie; thus moliie 
acid may be called a/lo-fumarie acid, 
thio- . . denotes displacement ol oxygen by sulphur, 
aolpho- . ; ,, the group 80,H, except in the worcfaulphocysnide. 

•nlpfaydro- „ the group BH. 

‘Triimntpnitrobenzene salpbbn^acid means titat^ly thnn 

b^minet occupy positions 1^, and 3; thepitro- grotiu the aasitinn 4. 
and the snlpfao- group the positiot^ 

* Iteotea that the fcrmola to which it % aHixeu nas not bsell determined bye 
eualyaif. Bat it by no means loilows that Ibriffula w^tluftt this mark are those of 
analysed camp<vmds.t • * 

^^l^A^l^tCTperstuvs are g^an in degrees Centigrade unless when specially stated. 
Wade-iengths an given in 10'* iflin. a • 

^Formnhr, wh^ ns^ ni«tead oi najjpss ol substances, nave asguaiSative meaAng 
need in tbermoohemical4a£ 


B 

’ y . 

0 V 

r- 

w . . . 

« 

•,B,y,Ae. 
1.2,3, Ac. 

w. w. 

Ac. 

\b.) . . 

W. . 


(A.) 

» 


ofio- 




DUinONAEY OT7 CHEHSTRY 



DfSI004>ASS0XTU0 ACID «. Indiw.^ 
niSIGCMIABlIlIFB v, Iroiso. 

TOioo-sirupaoino acid#, ihdioo. 
unnoonm «. imdioo. 

Uroieo-WHIIB «. Imsioq. 
migBUOlAEiO. iltoioo. 

JffiS C,^„N,0,. Formed by the Mtion of 
potua apon ieatyde, Uiio-isstyde, or di-tbio- 
intyde; {otmea also by heating isatan ^anrent, 
A. Oh. s, 471). Obtained also by boiling a 
eolation of diozindole in glycerin for a long time 
(Knop,1?. 1865, 278). Deep roao-ooloured pow¬ 
der or minate needles. InsoL water, r. el. sol. 
aleohol ud etjpir. Dissolves in H,SO„ farming 
a red^omtion,«benoe it is ppd. unchanged by 
water. A solution in concentrated alcoholie KOH 
deposits blaok orystsls, apparently either 
0,aH,KN|0, or, more probably, potassium indate 
0|fH|fKN„0|. 

^ lH-bromo>india OnHJBr^.O,. Formed by 
the aotion of bromine on indin or on di-thio- 
ieatyde (Daurent). Formed also by heating di- 
bromo-isatyde at 220°{Erdmann, Ji pr. 22,265). 
VMMI-black powdikd. sol. alcoW. 

• Sl-ohlorp-indInO, ACl^NjOr Obtained by 
heating di%iloro-iBatyde either alone or with 
alooholio potash (E.). Dirty-violet powder j insol. 
water, alcohol, and HCLAq. Forms a yeUowish 
solatioa in KOHAq, from^bioh HCl ppts. yellow 
flidies. 

Tetra-chloro-indin 0„H,Cl,N,0r Foamed by 
heating di^jhloro-isatyde either with a|^holia 
potash or alone below 200° (E.). Dirty-violet 
powd^. * 

Diinitro>ladin 0|,H,(N0j)^,0,. Formed by 
toiling indin or hydnndJewSh HNO, (L.). 
fright-violet powder, insol. wa%r v. si. sol. al- 
cobol and ether. Foams a ^rkabrown solution 
inKOHAmk « 

Indin o^nlphonio acid 
Ftnmed b^oddii „ '. ‘ ' 
wifli HNO,, fcth ttjFeQm, wit| 

■ it i^kaim 


to exposing 


^rkaorown solution 

dm di-BDl{mbmo acid 
. wit( NIDOI, or even 
me solution to Its air 
(6. a. A. Sohlieper, A. 120,24|k deUfumoent 

oryetals, v. sol. water, si. sol. aloohal; insol. ether. 
Its eidation dyes silk and wool soarlet. Ammo- 
ninm edpbide reduces it lb hydiindin di-enl. 
phonia acid. It l«me a Arple solution in 
KOHa, and on wArming the solutioa it becomes 
palstei, probably ttough assiitil^im of water. 
On addin* HOI to Ae p^e-red solutilb a yellow 
>p. Istomned (0,.l,,(S6f:)f ,Of T), which, whM 
^ Mated, qaiddy wanges to indin ^ulphomo 
tsid. Salts.— K,A"5aa; Instroos red needles. 
—ig,a*« bilky boAm needles*-BaA''2aq: 
^endir dadt isddlsintown flssdles or crimson 
Vcfcin. 


powder. U. soL water, Insol. BaOLAq, aleohd 
and cold HCIA- 

Hydrindin 0^1^,0,1^ Formed by tbsae 
|iiion of alcoholie potwh upon indin, ieatyde 
thio-isatyde, or di-thio-isatyde (Laurent, A. Oh. 
[8] 8, 475). White, or pwe-yellow powder oi 
needles (from alcohol), in^ wsUf,s£ sol. boiling 
alcohol. Boiling HNO, converts it into a violei 
powdgr. Hydrindin djraolviA in warm aqueoni 
KOH, and on cooling separate pale-ye&qjs 
needles of a salt 0,f:„SN,0,8aq, whidi is 
decomposed by waslwg wim water, leaving 
hydrindin. 

Hydrindin disnlphdhis acid, so ^palled, 
0,fi„(S0,H),N,0,? Formed by tim action of 
ammonium swpbide on indin snlptionio acid or 
on isatin sulphonic acid (0. a. A. Sohlieper, A. 
120,20). Colourless radio-orystallinemass, which 
becomes reddish when exposed to air. V. e. 
water, m. sol. alcohol, insol. ether. In alkadinff 
solution it is oxidised by air to indin sulphonic 
acid.—BaA"4aq; white scales, v. soLfater, v. 
si. sol. Ba01,Aq. 

leneindin disnlphonlo acid 
0„H„(S0f[)f ,0,. Formed by boiling the 
oe^g with toyt^water a. A. Sohlieper, A, 
120, 38). White crystalline mass, V. soL water, 
si. sol. alcohol. Not reddened by ^be action of 
air on its alkaline solutmlts. On evaporating 
with HClAq there is formed indin disulphonie 
acid.—BwA"5aq_: colourless crystals, ^ts Bda- 
tion is not ppd. liy A^O, till NH,Aq is added. 

INDIFFBPFSIH is identical withlndiritMi 

V. JsDiao. 

niBIHETIN V. Ignioo. 

HfSIBUBIH 0 . Iimiao. 

aroilTH. In. At. w. 118-4. UoL « un¬ 
known, as TJ>. of element has not yet been de¬ 
termined. (176^ (Winkler, /. pr. 102, 278), 
S.G. 7-11 to 7^47 (Beioh a. Bichtsr, /. jr. 
98,480): - 7-883, — 7-421 (Winlfer, J.pr. 95 
414: 103,278). 8.H, (0* to 100“) -05695 (Bun- 
sen, P. 141, 1). OJl. (0“ to 100“) .‘0000459 
(Fisean, O.Jt. ^ 1125). Characteristio lines in 
Lnisaion-s^trum 

8852-8, 8^-7, 8257-8, 8356-5, 8088-7, 8008, 
2982-8, 2940-8, 2889-8, 3559-6, 2527-1. 8561-8, 
2306-9 (Htylley, T. 1884.102). 

’ Tfce olnervation of tsnLindigo-Una Unss la 
the spark-speotnim of % specimen of the stM- 
Nnuit of Fmiberg in 1868Jed Reich js Bichtsr 
to iis discovery of indiuil SIC M; 9(h 
175 i 92,480). • 

OcMtiTsnos.—In some shtc-blendst from Ftei- 
beta fe. -I^a!), aismCrom Du^tam (Fli^t, & 10,* 
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,8064), u)4 Irpir. Bohemia (Kaehler, Xpr.S8, 
447); in lome Italian galenas (Deneni, B. lit 
1849)1: in Tarions zino^ores (Tanner//. 1874. 
1337); inctbe fnmei bom zino-OTens (BSttger, 
J.pr. 98, 36); in some tnngsten ores (Hoppe- 
Beyler,4l,140.C47). 

Indium ia more niadily pre¬ 
pared from sino which' has been made from 
indium-containing bledldes than from zinc- 
blende itself. The zinc is treated, for some dpys 
at the or^naiy ternporatnre, or for a shorter 
time at briling temperature, with so much dilute 
H,SO,Aq or HClAq that a small quantity re¬ 
mains undissolved; the residue contains In, with 
some Zn, and Pb, Ou, Cd, As, and Fe. There 
are many neibods for obtainfig In from this 
residue; that of Payer (A<.158, 373) is simple, 
and yields very pure In. The residue is washed, 
treated with a few drops of dilute H,80,Aq (io 
remove any basic Zn salts), again washed 
thoroughly-with hot water, dissolved in HNO,Aq 
(any SnO, ^ioh may be present is allowed to 
remain), evapora/ed with ezcess of HjSO, until 
ah HNO| is removed, (and treated with'water; 
‘the solution now coiMins sulphates of In and 
the other metals which may be present, but the 
greater part of the PbSO, remains insoluble. 
Large ezcess of NH;.Vq is added, whereby hy- 
drozides,ef In and Fe are ppd. with small quan¬ 
tities of fajdrozides of Zn, CM, Pb, and Cu; the 
pp. is well washed and dissolved in the smallest 
possible quantity of HClAq; the solution is boiled 
after addition of MaHSO, until the smell of SO, 
is almost gone; a basic sulphite of In, 
3In,0,.380,, is thus ppd. as a fine crystalline 
pow&r. The pp. is free from salts of Cu. Zn, 
and Gd, ^ If much Fe should have been present 
:,in the original Zn, small quantities of Fe salts 
ricay ^>e pj^. by the action of the air during fil¬ 
tration ; ^ this cape ppn. should be conducted 
in CO,, r>r the pp. should be dissolved in 
NaHSO^Aq, and re-ppd. by boiling. The pp. 
may contdin Pb salts and traces of alkali; it is 
dissolved in 80,Aq,^n which Pb sulphite is in 


137. For methods of preparing In from zinc- 
blendes V, Iteich a. Bichter, /. nr. 89,441; 90, 
176 : 98,480; Weselskyf/. pr. 94, 443; Bichter, 
/.^pr. 94,414; Stolba, D. P. /. 198,323). The 
basic In sulphite may be dissolved in 
0,Aq; after Jroiling off SO„ addition of 
NH,Aq ppts. InOjH,, which when strongly 
heated )[Mlds In,Or is obtained from the 
oxide (y by heating in a stream of pore H, 
(8) by mixing with pure 0, and heating to a very 
hi^ t^peratnie, (8) by heating with an equal 
weight of Ns out in stnall sli^, under a layer of 
fated NaCl in a porcelgin arooib)p placed in a 
larger Hessian crucible, decomposing ^ i^y 
of Ka and In so formed by water, and nvltine 
with Na,CO, (TTinkler, /, pr. 10% m). BOttgef 
(/. pr. 107,89) recommends to p^ In faom w- 
Intions in H^O, |y placing a stick of pure Zn 
in the liquid; hawagbes tfm ppd. mew with 
wotMV 9 >esses it fdth the finger, thm l^ween 
and udien qnite dry fuses it nnoer dry 

FhgMifwv-Asilirer-wblteJnstront, ductile 
mmlf softer Oan lead; leavM « mark«i^en 


rubbed .,uu.ury»M»ume, jsieesite 

negative to Zn and Od; auioh less volatgq^an ■ 
these Petals. Unchanged in ^ at erdinaoy 
temppraturts; but bufhs to JbJO,, with blue- 
violet flame and brownish fumes, when strongly 
bested in air. Oombyjfes direqtly with Cl, !^I,-* 
and 8 when heated. Boiling vWiter is not de¬ 
composed by In. Soluble in dilute aeids with 
evolution of H and fonnation^of salts In.X. 
where X - SO,, 2NO„ *o. ^ 

The at. w. of In has bten determined (1) by 
synthesis of ln,0, from In (Beiqh 1. Bichter, 
J.pr. 92, 484; Winkler, J.^pr. 94, 8; 102, 289; 
Bunsen, P. 141, 38); (2) by analyses of In,S, • 
(B. a,.B., Ic.) ; (3) by decomposing NaAnClyby* 
In, and determining the An (Winkler, /. pr. 102, 

I 212); (4) by determining^the V.D. of InCl„ 
ktnCl,, and Inlil (Nilson aTPettersson, C. J. 68, 
814); (6) bj determining the S.H. of In (Bunsen, 
P. 14). 1). , ' 

The atom of In appears to be n^iSivaleiif 
(in InOl), divalent (in InOy, and trivAitat (in 
InCI,), in gaseous molecules^ as the lower 
chlorides are decomimsed by watea viith forma¬ 
tion of In and InCl, it is probable that in solu¬ 
tions of its haloid compounds the atoq) of In ia 
directly combined with at least three monova¬ 
lent atoms. 

In is distinctly motalUc; wifu acid/it evolves 
H and forms salts. A few oasic, some 
double, salts are known. In forms an ammonia 
alum. InO,H, reacts towards acids as a iialt-form- 
ing hydroxide. In is closely related to A1 and 
Ga, less closely to Tl; it is also related to the 
other earth-metals So, Yt, La, and Tb (tJ. Exbtw, 
UP-TiLB or TBS, vol. ii. p. 424). The investigation 
of In compounds is as yet far from complete. 

Detection and Estimation. —In salts colour 
the flame blue-violet. K'oppe-Seyler (krl40, 
247) boils 0 .1 gram of an In ore wi^ aqua re^ia, 
neutralises by %oda, filters, adds Ns acetate, and, 
ppts. by HjS; he dissolves the pp. in acid, and 
reppts.; the In,8, is then tested in the flame 
after moistening wfih HClAq. The spectral- 
line^510'2 and 4101'3 are very characteristic. 
Boiimg with NaHSO, causes ppn. of a fine orys- 
tallijepp. 2In,0,.3S0,.8H,0; this salt is used 
for tneestimation of In. 

Indium bromide. InBr,. White cifstallino 
tablets, V. sql. wsSer; formed by heating In in a 
stream of QOg 5fltarged with Br, and sublimmg 
(B. Meyer, 3.150,429). V.D. not determineA 
Indium enimides. In combines with <11 in, 
pfbpsrtnns, forming • li^p InOU *nl 
e •, 

lHDn»ai(o;p>cBix)Bii>z. IpCI. sMol. w. Id8*77. 
V.D. at 0 , ll(K)®-l«0o -^-16 (Nilson a. Pet- 
teptegn, 0. J. 821). Obtained as a refidish 
black, vitseaus, radiated, crystalline mass, by 
^stilling InCly(q.«.) on to In (ra^er more tiian 
the calculated qqpntity), heating for a little in a 
waled tube, ahp distilling Sn a stream of 00, 
fit. a. P., 2x.).. When melted Ind forms a dark- 
^ liquid, in thick ^syen ajqiesring almost 
black. ApA^esoent; gi^doally deeompoees ia 
moist afr, and quidcly in water, to In and HiCl,. 

Izni™ DfoHMuDX. IniL. MoI.V IWli. 
T.D.atefoooo-ldOOo-flfl-fia (Nilson a. Petteri, 

■Ollf 0, Mti\ aUrtaU. _ _A^A_ 

tained 

eurreotof dry] 



INDIUM. 


Mh^o lunid i« obtained, and n«oving an; 
idMAig HCl by haating in dry air-free CO,. 
Unohanged ii^dry air, bnt deliqneaces *n ordi¬ 
nary air. DeeoAfOBedbywatertoInandSiCl^q 
OJl#- I*H lo-)- • 

**IxDnni TaipvABisi^nCI,. Mol. v. 319-$1. 
TJ).ato. 86Q'Vl08’9 (Nuson a-Fettereson, O.J. 
58, 818): arbriglft-red h«t V.D.-118-88 (V. a. 
3. Meyer, B, }$, 611). InCI, does not appreciably 
rolatiliie at 440°; dtt o. 600° volatilisation is 
slow and V.D. is rather higher than that cal- 
oulated lor dnCl,; the normal V.D. is attained 
between 600° and M0°; at temperatures towards 
1000° disBOoiation begins, probably into Cl and 
IdClj orlnCl (M.a. P., I.c.). InCl, is prepared by 
heatmglnoramixtare of ln,0, with C, in a stream 
of dry €3. Nilson A Pettersson heated moltenin 
in dry air-free HCl, and then gentlv heated tn 
InCL thus forgied in air-free, dry, dl, and finally 
^isti IlaVn a current oftiry, air-free, CO,«White, 
lusteoiu tablets, deliquescent; sol. in water with 
primaraon of heat; the solution may be evapo- 
^led OB a steaA-bath almost unchanged, but at 
higher (biKperatures decomposition * occurs, 
probably with production of oxychlorides. 

InC^ combines with KCI, NaCl, LiCI, and 
PtCl, to form crystalline double salts {B. Meyer, 
d. 160,1^; N^on, B. 9,1069). The compound 
tInCl^roi.8H,0 separates in quadratic crystals 
from a solution of the mixed salts in proper 
proportions on evaporation. 

Indinm cyanide v. vol. ii. p. 332. 

Indinm bydroinlphide. The white pp. pro¬ 
duced by adding NH, sulphide, or KHS, to solu¬ 
tion of an In salt, after addition of tartaric acid 
and NH,Aq, is probably a hydrosniphide; when 
dried, H,S is evolved and In.,8, remains (B. 
MejH) A. ISO, 423L^. 

, Indium hydnzida v. Indium oxides and 
hydroxide. • • 

Indium iodide. Ini,. V.D. hot determined. 
Yellow, crystallinej very hygroscopic! may be 
distilled in dry CO, i eagily melted to a dark- 
reddish-brown liquid. Prepared by heating In 
in I vapour (B. Meyer, A. 160,144, 429). e 

Indium oxides and hydroxide. In^dornis 
two oxides, InO and ln,0,; the V.D. of neither 
has b^n determined; the existence of inter¬ 
media^ oxides is probable. In,0, forms at 
Mhst one hydrate In,0,.8H,^ lAe oxides are 
basic; only salts correspon^g V ln,0, have 
Keen isolate, althouglxthe lower glide is said to 
lissMve in ^utg adds witnAt decompoeitian < 
intoInsnJ|f,o’ * • 

Iin>nii(*iSoNOxin8. InO. Mol. w. mfiknown, 
u the oxide Ifhsn# been grolatSsedf' Obtained 
ly beating ln,0, in9B at c. 800° until the gxide 
leoombs almost black and wuter is na*loi;ger 
ivolved. Forms a light, loo^ gilder, which 
uiokly oxidises to yellow Ip,Oi, it brought into 
wlr before it is qgite oold.« liory pyrophoric. 
InO is ohangedby cone. HNO,Aq to InSNO, w|)h, 
avolatidb of NO; dUnto«acida Sissolve it slowly 
without smarent fimatioB o# In,Q, or In 
'^inkier, i fr. 94, V; 96, 414; 06, «44; 103, 

Imnw SBsquTo^zDn. ln,br Mol^w. nn- 
toiown at fht oxide has not been volatilised. 
8.O. 7*179 i AH. (0^09°) -OSOTh (Nitson a. 
Fottsnspn, B. 18,14600. ObtaMed by ppg. soln- 
tlosk of In yaU by NH.ia. waabinu ud heat- 


ing t'iie pp.; or oy nesting lifts full redness ia^ 
air; also by strongly heating In carbonate or 
nitrate. A yellow p^der; becomes btown on 
heating but yellow again when i^d. (It is 
doubtful whethel pure ln,0, is yellowish or 
white.) Very infusible; r^dSed toemetal bf 
heating with 0, or in or 4itb Na; reduction 
in H begins at o. 190°^00°, and at o. SO0° InO 
is formed («. supra). Bolnble in acids, qniokly 
op heating, forming salts In,8X (X-SO„ 3NO„ 
<fto.). * - 

• Oxides intermediate between InCPaod ln,0, 
possibly exist. By heating ln,0, in H to o. 200°, 
a greyish-blue body is obtained probably ln,0,; 
at 0 . 230° a green substance, probably ln,0, 
remains (Winkibr, I-c.). 9 

Indiou HYDnflUns. InOfH, or In,Or8H,0. 
pFormed by ppg. a solution of an In salt by 
NH,Aq, washing the pp. and drying at 100°. The 
pp. by NH,Aq is gelatinous and resembles 
AIO,H,; in air it dries to bornj^scgiiTransparsnt 
lumps. Insol. in NH,Aq, easily sol. in EOHAq 
or NaOHAq; dissolvea in asids to form salts 
In,8X (X-SO,, 2NOuWib£.). A series ot rets 
unstable hydrates of InjD, probably exM ttf. 
CarneUey a. Walker, 0. J. 63,88). 

Indinm exybnmide. The white amorphous 
solid formed by heating %n,0, in Br vai|gni is 
probably an oxybromide; this substsmos is said 
not to be decomposed by heating with acids or 
alkalis (B. Meyer, A. ISO, 137). 

Indium oxychloride, men In01,Ag b 
boiled down to dryness, the white residue b pro¬ 
bably an oxychloride. • 

Indium salts. Notmanysalbof Inhavabean 
isolated and examined. They are obfa^had by 
dissolving In or InO,H, in acids, and evaporating; 
and in some cases by ppn. from other In sal(^ 
in solution. The chief salts are the carionM*) 
nitrate, sulphate, and a srMhite (o. OlB- 
BouATss, NimATES, £o.). The sulpbabe forms an 
ammonia alum, In,(S0,),.(NHJ,S«..34H,0; 
but with K,80, and Na,S& It forms double sul¬ 
phates In,(SO,)r&(Ns,)SO,BH,0. 

Indium sulphide. In,S,. Mol. w. gjiknown 
as oompouiid hag Bot been gasified. Obtained by 
ppg. a neutral ow feebly acid solution an In 
salt by HB, and drying the pp.; also by heating 
together In and S, or 6n,0, and S. A. yeUowish- 
grey solid. IlIn,0,isheatedwith8aMNa^, 
and the fused mass u treated with water, 
remains as lustrous tablets resembling moeoio 
gold (Winkler,kc.). In,S,binfusible; withaoida 
it gives In salb an^H,S (Beich a. Biohter, Ia). 
Heated in air it is buftat to In,Or . Agoocdbig to 
Winssinger (Bl. (3) 49, 463) In,S, b obtelnsl in 
aqueous solution in a oolloidal form, by psMsing 

into InO,H, suspended in water; tM datk- 
llow liquid thua obWned can be fnsd from 
,S by boUi^; it is cbagolated by aoatb aeid 
and also by salts. For reaotions of alkali sul- 
phidbs with In salts «. B. Msyn, le. 

Potastiusfi and sodium, tndiitm smtfhidet, 
K^.IA&; Nik,S JnjSr Fotw^ by fusing together 
1 pi i^O„ 6 pts. H andTI pte. KaOO,airKa^r 
The K salt remains as*byi^th-tea quaintb 
Mdeil on UxlviatiBg AefuMd mass win Witter; 
Mm Basalt goes Intdsdlntion and separates on 
standing as Ka.In,a.H,0 whbb on drying gdvi 
NaJhiA (A.flA n iIia rr /.pr. g) 9,9M^ 
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lHlH>GEHj|t.9NOOXn. 
tHOOGENlO ACID v. iNsormo Acm. 
nrBOOEBIDE OE XEHZOIC AU)EHTDE 

0|,H„N0 i^. Senzj/U 

idem ’i-indo^if' [176°]. Obtained b; heating 
indoylio aoidwittbenzaJdeh 7 de(Baeyer, B. 16, 
3197). Long flat oran^ ne^les. Sol. alcohol 
and ohIoTolonn to yellomeh-Ted eolations, which 
have a yellowUh-peen flaorescenca. In 
and strong HCl it'difeolves with a deep-ied 
colour; ih alcoholic EOH with a greenish-blue, 
whioh gives the indigo speotrum. 

Ia)-1ND0CENIDE OF ||>.ISATIN is Indibdszk. 
(/3).Iadwanide of ^-isatin is Indigo. 
ludogeiCde of etbyl-^-isatiQ is Ethyl-mdi- 
nibin V. Indigo. • 

nrDOOENIDE OF o-HlTBO-BEirZALDEU 
HYDE q,H|,N,0, ».». 

0 A<^ 5 >C:«H. 0 ,H,(N 0 J. p-NUro-bemyU 
idem-<).indoxyl. [273°]. Formed by adding an 
acetic acid soluMon of p-nitro-benzaldehyde to 
san aqueous solutioia Si indoxyl acidified with 
HCl. Bed needles (iraeyer, B. 16, 2199). 
IHDOOENIDE OF FYBDVIC ACID C,.H„NO, 

iA ^C,H,<^°>0:CHe CO:,H. [197°]. Pre¬ 
pared bytidding HCl to an aqueous solution of 
indoxyl aifd pyruvic acid (Baeyer, B. 16, 2199). 
Bed needles. Easily soluble in alcohol and 
acetone. Dissolves with a red colour in alkalis, 
with a blue colour in cono. H^SO,. 
niDOINE V. Indiqo. 

UDOIE 0,H,N i.e. O.H 4 <^°>CH. Ketole. 

Mol. w. 117. [62°]. (254°) (Ciamician a. Zatti, 
*eB. 22,1980). V.D. 4’45 (calc. 4'05). Occurs in 
*S&ialf quantity in human excrement (Bricger, 
J.pr. [2]*7,133).f 

Fonnition .—1. By passing the vapour of 
oxindolfl over heated zinc-dust (Baoycr, A. 140, 
296; Stippl. 7, 6 S 4 Engler a. Janecke, B. 9, 
1411). — 2. By distilling with zinc-dust the 
yelloiwprodact of the action of tin and HCl on 
indigo (B.).—3. By fusi«g o4iitro-ci«namio acid 
with KOH and iron filings (Baeyer a. Emmer- 
ling, B. 2,679; Z. [2] 6,213; Beilstein a. Euhl- 
bsrg,-A. 183,141).-^. IjpTmed to the extent of 
6 j;i.c. in the passage through a red-hot tube of 
di-etbyl-o-toluidine, in less quantity from di- 
methyl-o-toluidine, in small quantity from 
methyl-ethyl-aniMne, ethyl-acetanilide, and di* 
ethyl-aniline, and in trdfce only from ethyl- 
aniline wbea subjected t 8 like treatment (Baeyer 
a. Caro, B. 10, 692, 1262).—6. By digesting 
albumen with pancreas and water at 40° to 46° 
for several days (Nencki, B. 8 , 336; Eflhne, B. 
8 , 206). According to Hqirris and Tooth (/. 
Physiol. 9,220) its formation is Jke to a special 
micro-organism.— 6 . By distilling albumen (Ipt.) 
with EOH (8 pts.), the yield being about 'flS p.(W 
(Engler a. Janecke, B. 9,1411; f(^oki, J.pr. CT 
17, 98).—7. By ^stilling (3,4,l)-mtrO'p^pei91- 
benzoio acid with lidle (Widmann, B. 16, 2662). 
8 , By boiling anihne^ith m-ohloro-aoetio aide- 
hyfle or wiu di-jhloro-di-ethyl oxide (^rliner- 
btaOj Jt, 8 , 180).—9. By heating u-ohloro-o- 
amiae styrene with NaOEt^t 166° (Lipp,B. 17, 
8067).—10, together with etbape, ethylene, 
and ^pylaoe, by the distillation of o-cnaiidiijp 


0,H,(NBy(C,H,rover rdd-hot PbO (Filett, O. 
13,3811.-11. By the dry distiUatlon of wynl^-. 
oxamiiPaoid (Manthner a. Snida, Jr.7, 288).-e- 
12. Hrom phenyl-ethjftne diiollnes by sneoes- 
sive oxidation with OtO, and distillation jove* 
zinc-dust (Prudhomms^Bl. [2L28, 668).— iMte 
fusing oarbostyril win potash (Morgan, O. A 
36, 239).—14. In snmll quantity, by heating the 
phenyl-bydrazide of pyruvio aoid with ZnCL at 
200° (B. Fischer, B. 19,16J7).—ft. By distilling 
calcium phAsyl-amido-acetate with calcium 
formate (Mauthnor a. Buida, 11. ig, 399). 

■ Preparation. —1. By heating aniline (60g.) 
with an equal viflume of water with inverted 
condenser and gradually adding di-ohloro-ethei* 
(26 g.). After boiling for an hour the excess of 
aniline is distilied off, andethe residue heated 
<fbr 6 hours at 220° (Berlinerblau, M. 8,1%).— 
2, By disIBling a mixture of calcium phenyi- 
amidq acetate with caHuip formate, e^raoting 
the distillate with ether, shaking the fltfler wira 
dilate aoid to remove aniline, evaporaEAg, and 
distilling with steam. The indole is purified by 
conversion into the picrate. The field is 6 p. 0 . 
of the theoretical quantity (M. a. S.). 

Properties .—Colourless laminss; ip. eoh hot 
water, v. sol. alcohol, ether, and ligroln. Beadily « 
volatile with steam. An alcoholio solution, 
acidified by HCl, dyes pine-wfl5d y*Bow. Has 
a peculiar, but not very powafnl, ododF. It is 
a ve^ weak base; with cone. HClAq it forms a 
sparingly soluble salt, decomposed by boiUng 
water. 


Beactiom. —1. Suspended in water and sub¬ 
jected to the action of ozonised oxygen indols 
is converted into indigo and resinous products 
(Nencki, B. 8, 727, 1617). Indigo appears in 
the urine after subcutan eous injection oLindole. 
2. Aqueous CrO, yields^lfbulky violrt-Drown 
pp., insol. ethpr, chloroform, anii) benzene,-' si. 
sol. alcohol, forming a red solution, sol. conc« 
HClAq (E. a. J.).— 3. Heated with Mel it gives 
di-methyl-quinoline dihydride (Ciamician a. 
Zatti, B. 22, 1980*—4, When to an aqueous 
solq^n of indole there is added a few 0 . 0 . 
of eHCIAq, and then a large quantity of 
fumthg HNO, (previously partially freed from 
nitrou% fumes by evaporation), a r^ pp. is 
formed which may bo purified by sonition in 
alcohol and^reeftitation by adding etlftr. ^it 
substance, ||i-cmftd nitroso-indole nitrate 
C„H„(NO)lLBNO„ foms minute red needles, 
V. «). soLwatowfcd etinr, v. sol^lcohol, Aearlv* 
%(3ol. difntw nltrio acid. VP ddniDites shotp^ 
whenefieated. aAIcoholic ammdhinm sulphide 
reduces ifltroaD-indole nitoate to so-called hy- 
diwzo-indole t)„H,^, (?);ewhioh forms yellow 
nqedtos, sol. alqphol and ether, melting af 140° 
to a deep4Rie mass. Acids and alkaU oon^prt 
it into a dark-brown ooiouring-matter termed 
azo-indole by^qpeki. 

Picrate «l,H,NOA(*OJ,GH, Long red 
glittering needles. , a 

Acetyl ^sriva\%v» [183°]. 

From VdMe and Aa,04t 190° ffiaeyer, 3.16, 
1314). Long needles (from wate^or four-inded 
pyramids (by sufiUmationR * ^ 

• . C.CO.OH, - 

(8).A*tyl.iiiaoU(j^,<^^^OH . 

istAplTtetom. [190°oor.]. ObtMaad’byliMtiiig 



plate.:ri. rolMold, v. ml. warm water 
■Bd ^ene; be exAmted from its aqueous 

Wlu^ by ither. Gives indole when heated 
oone. HOIAq. It rcldily yields an oxim 
ttd M oily ^en^-hydrazide. Potash fusion 
““/“I? 1*. Jnto mdole (ei-omboxylio acid 
SaWe'^”**^* wltb fbat obtained by oxidising 

[18^. Neejies; .1, sol. cold 


IipoNAPHTHfiNBi 


shatole. 

Piorate. 
bqpzene. 

neeSes*”* e\fhite 

„ * * O.CO.CH. 

Bi-aoetyl-indole CH . JldTO-lSO^ 
^ , . N.CO.CH, ‘ 

heating isdole (a)-oarbox}<o acid 
and separated from the preceding bv 
its greater _soIu(jility in water containing NaoCO, 
and in toi|^g benzene (Zatti). Needles (by 
sublimation); si. sol. boiling water. When 

Bt/erences. — Dr - ohlobo - indolb, Benzvi- 
mnOM, dfciHaa-INDOnE, METBYL-KTHYL-ISDOnB. 
Eihyx-didolb. • 

Isoindole is Di-PHBNYL-PYBAZDra (q,«.). 
Si-indoIe e. IndoUne under Imdioo. 
Betim^dole C,H,NO ? Obtained by treating 
dij^i^oro-mdole (^loro-oxindole chloride) with 
passing in SO., and ppg. 
^*^1 ■®- ^2.1313). Amorphous; 

insol. NaO^q, v. sol. alcohol and ether. Not 
volfljo with ste^ Its solution in HOAc 
^xed with HCl coBhrs pine-wood red. On dry 
distillation H yields indole. '' 

INSOIE (a)-CAEBOXYUC*ACID C,H,NOj 

Formation —1. By heating the phenyl-hy. 
7™®®^?®,.°' Py™"® ®‘1>®‘^ with ZnCL a* igs" 
(E. Fischer, B. 19,1667; A. 230,140).-J. V 
(mathyl-ketole) S pt.) 

TI ^ ^ ’ *^® ®®’'^ bein£p ppd. by 

^0,.from the dissolved product; the yield 
"f P-°- (CiamioiaS,^ Zatti, Rend, 

j^ccad. Line. [4] 4, 746).-£ Ffsm acetylS 
.-'OH ' 


^mefcyl - in^e ^ C.Ht<®,^0Me^by ^tashi 
luston (Oi^cian a. Magnanim, JS. 31, 673h^ 

^ Pr<^|£«^~Needlea (froft waW)t*M. gol. 

k®WAtAP ftnlf vAV , 


Ao,0 using an Jhverted eoSdphsst. Tdlow 

1166 Cti 6 S« 

Needles. 

Indole (3)-earJioxylio acid '* • 

[214‘>].*Fonnpdbyfus. 

lug (3)-methyl.indole ,(skatoll) with KOH (Oia- 
mioiw, Magnanini a. ^atti, B. 21, BTsAW 
Obtained also by fusing (flVacetyl-Se 
caustic potash (Zatti, B. 22,664).^ Plates (from 
Rni“a’ .?.®®®“P®®®d 0“ iasion. k sol. benzeM 
“• ®°‘' “‘ooholtud ether, 
«!^i ‘ aqueous solution 

evolves CO, on boding. With isatin and H,SO. 
It gives a brownish.violet colour. Itsamm^m 
salt gives pps.^^ CuSO, and w® FeOl* It 
-does not yield a pffiric acid *ompound. ^ 
Indole di-carboxylie aeid 

CO,H.O,H, <^®®^O.CO,H [above 250°]. Ob¬ 
tained by saponifying its aei^ e*her, which is 

CO Et.C.H,.N,H:CMe.CO,Et, the 
prodifct of the condensation W hydrazi&benz-* 
me ®‘her with p^uvic ila(,r,is heated with zina- 
dust (Ilo3eP, A. 236,169). Slender needles, sol. 

water. Does not colour pine wood. Decomposed 

that behaves like indole towards pinAwood. 

Mono-ethyl effterEtHA". [2*0°]. Yellow 
needles (from HOAc). •‘®“"w 

JlfDOpS.AlkylatedderivativesofindoIemay 

be formed eynthetieaUy in the following ways: 
(o) By removal of NH,from the phenyhhyS> 
zides of ketones, aldehydes, or ketoido ^ds. 
Thus with the phenyl-hydrazide of •Keetons 

CAN,H:CMo.,=NH.+C.H.<CH^OMe. ana 

in like manner from the phenyl-methyP-hyto. 
zide of pyruvio acid C,]p,N,Me:aMe OO^- 

NH, -e C,H,<[jj jj^^C.CO,H (E. Pisolvor, A. 286, 

^•■pyrroks?I®'“‘“‘‘“'^* ®^y^**®^ 

C(e,H,) - CH-CH-C(C^) 

■OH 


CH-NH*-CH-(k_NH-vi« 

/n , j ” CH-O-NH 
pennstedt, B 21, 3429). (c) By heating* (fl). 
bromo-AMet^-propiodio acid with aromaSo 
amines (Wolff, B. 21, 336»). Thus o- or ^ 
toluidine gives tri-hiethyl-indole; 0)-naphth^ 


*r4/^NK,^~«eeaiea (xrom waler)t»M. gol 

oot*wat6r Mff benftene, v^ol. licohWandether ; 1 

Muf be sublimed iB plates, but suffers ptrtial ®*'’^i‘S'*jl?4|S'''“Sj*-“®‘’’y'-®%l-“>'lole; 
decomposition thereby. At 880° it eillita nn CaH,.NHI,t-pCH,.CO.CHBr.CHyOO,H 

SS With isatin 

and H,SO, it pve%a reddisbsvialet colouration. 

.LITjs ®ff®"® •°l*eo“ponnd orystallisinnii^ 
ft®®ooM needloH^ Its Ba salt is soluble? 

•i^^tyi-ind^*! '“"J.w-®®®‘y»«“,d®i« di- 

» ao?5{J?^ B^t's mAhod ( Magnanfal | 

9,33,3dM).. Formed by boiling the acid withd 


+ H,0+^0,+C.H,<OMe^OMe. 

naj be converted by alkyl iodides into 
as of quinoline dihydride: 

.C-H,^Ni^t>H+8MeI» 0 .h/®=7%8HL 

INDOLTW*!., r.,.,.-** • 


INDOUNE 
INDONAPHTin: 


---- ^ nypotheuoal hy. 

droeSrbon O.H, or W<^CH which‘stand. 

in the ^e r^tjpa to indole that naphthalene 
**“**“®j®“y®r *. Forkin, joa., B. 17,* 

Mfl. The uamewtdsnehasalso been prdjiossdfo* 



ind6naphthenj!i. 


tkesamehrdioewBoa (Boser.Z 247,139); v. aka 
UsTBTL-raDONii'HTHSini. Besides tbs methoda 
mentioaad below, indonapSthene derivatives may 
be formed Vs oondensatioa of naphthalene de- 
/CO . tX) 

rivaUves. • TharQ,H,< I , a produot of 
• 'qncicci, 

the cbtorination of (3)-iiaphthoqalnone is eon- 
verted b; cold aqueous NaOH into 

X(OH).COsH » 

Ofi/ >CC1, (Zinohe, B. 20, 2894) which 
^OHtfl * 

may be oxidised by chromic acid to 

0A<0H01>°®*- 

XHSOHAf’HIHENK SIHTSBIDS CAB- 
BOXYilC ACID 0„H„0, 

0,H,^^^p>CH.C0jH. HydrindonaphOimt 

Borboxyl^^. [130°]. S. '833 at 100°. 

Formatton^i, By heating the correspond* 
ing di'Carboxylio acid until the eTolntion ol COg 
•has ceased, and di^illin&the produot (Ba^er a. 
P^kin, ]*on.» B, 17) 17^—2. By the action of 
(1 molvof) »*di*bromo*x^ene(o-zylylenebromide) 
open aoeto>aQetio ether (1 mol.) and NaOEt (2 
mols.) and saponification of the produot with alco* 
holio (Scherks, B.^18,878). 

^Colourless needles (from water); 
may be distiKed when quickly heated. Si. sol. 
eold water. On oxidation wi^ £MnO. it yields 
phenyl-glyozylie acid. It forms a bulky white 
silver salt, si. sol. hot water. 

* Indonaphtheae dihydrids dioarbozylic acid 

0^4<g]^qCO^)r [199°]. Formed by the 

action ol di-o.-bromo- 0 -xylene on malonic ether (1 
if)pL)and NaOEt (2 mole.) in ether (Baeyer a. Per- 
ktn* jnd., B. 17,122; Perkin, jun., 0. J. 63, 7); 
the resultiiiK ether bring saponified. Trimetric 
plates; m. fcl. hot water, alcohol, and ether, si. 
soh eold Water. When heated above 200° it 
gives o3 CO, and l^es the mono-cnrboxylio 
acid.—Ag,A"; white amorphous pp. becoming 
erystalliw; si. sol. water. * 

INDONAFHTHOQDIirONE ijt. 

®A<^>CH,. [181°]. Dlketo-indonaph- 
Ihene. Di-ktto-hydrindene.f Formed by warming 
Its carboxylic ether C,H,<^^CH.CO,Et with 

alkalis (Wislioenus, A. 24fi, 351). Best obtained 
by aoidiiying an aqaeous solution ol the sodium 
derivative O,H,: 0 ,O 2 :GNa.CO^t, extracting with 
ether, and leaving the etherbal station to stand, 
when CO, is given off. 

Propertiet.—SmaB needles (from benzene- 
ligroin); v. sol. hot alcohol and benzene, m. sol. 
ether and hot ligroln, v. sh sok cold, ligroSn and 
water. Dissolves in alkalis with inftnse yellow 
•olour. 

Aeoctions.—L Qivesaphany|-hydrazfde 
[163°] crystosinB in. 

yellow needles, insol.'water an^ ligroln, v. e. sol. 
ether and benzene.’ J7iAi phenyl hydrazine at 
100° it Jjives risa'to a di-phenyl-hydr^ide 

OA<o|N^h|>®°" 

eolonred plates []|<71°], and. wheiT dissolved in 
BuSO.'ikAolonted deep blnish-green tqr FeOl, 


Wislicenueba. Efitzle, A. ^2, 73).-—9. Fot^ « 
nitroB#4erivativeC,H,<^^^0:N01^ • 

[198°]*ory8taUising from HOls in triangular 
plates.—3. Btmoic aUehyd$ at 190° fos]^ 

OA<TO>0:OHPh iffiO"].—4» Gives with' 

hromint a Compound 0,H,<^^CIBr, [177*0 

orystallising jp plates, a. scd. hot alcohol 
and HOAo, v. sol. ether and OS, (qf.* Zinoke, 

B. 20, 3216). This di-bromo-Cerlrative, 
which is sdso formed Uk the action of 

m -O.NH, 

bronfim on OMA I and on 

N3(NH)-OBr 

. XO-GNH, * 

CH,^ ,11 .is converted by the action 

\c(nh5.ch 

of alkaK into bromofarm(^bthalic acid,^d the < 
compound [118»], «lWloe 

Br forma again the original 0,H,^§^OBr„ 

while Ol forms O.H,<;®^CClBr , [147°] 
(Zincke, B. 21, 2394). The corresponding 
OJH[t<C]co^CCl, [126°] is form|ff hy iBe Mtfon 
/CO.CO 

of chlorine on C,H,^ I dissolved in 

\cci,.cci, 

aqueous Na,CO,. 

Indonaphthoqninona oarboxylle ether , 

C. H,<;^Q>CH.C0.2Et. [78°J. Formed by the 

action of NaOEt (2 mols.) on phthalic ether 
(1 mot.) and subsequent ti^.)tment with Avistie 

ether, the product 0,H,<^g^^Na.COJ^t 

being treated with dilute HjSO, (Wislioenus, A. 
246, 349). Slender yellow needles, insol. water, 
v. e. sol. alcohol, ethyr, benzene, and ligroln. 
FeCI, colours its aiooholio solution deep ted. 
Dissolvss in aqueous Na,CO„ expelling CO^ 
If its ijkaline solution be boiled and then aoidi- 
fied CG, is evolved and indonaphthoquinone libe¬ 
rated. Ifformsaphenyl-hydrazide. Ifibaoid 
solution is boiled qrith water there ia farmed 
0„H„0„ whioS djnq? wool violet-red and formi 
crystalline CJH,BrO, [196°] and C„H,Br,0„ 
[242°). • X 

' ^Wlts.-<43uB^,Aaaq: yellowggq^es (from . 
wa!hr).^6iv^ mth Mel thee, comi»nnd 

ctysV^llisiBg in prisms 

[74°]t V. e. sol. alcohol and'ether, insol. water, 
sol. lts9HAq witlf rose colour.—(0,AOi),Oo 
green orystsfa (frqm alcohol), 

HfDONE. OJe .Ketone O^H,<;^^OH, 

Lnipber of the hotoid derivatives of which have' 
been described by Bo8erk(A. 947,189). Itndone 
may also be vj^ed as tha,aiihydiida ol K-OXI- 
mnoiuvHTHXNX. ' o 

UrDOFHAHB ObH,,N,0,. cA bine sabstancei 
resembliqy Tndigo, produoed, t^ether with naph- 
thyl-purpurie acid, by aiding a hot sonoentrated 
Bolntion of%0y (46 g-Kto di-iCtro-naphthal 
(SO g.) dissolved Hn boiling water (9 litre^ to 
ivhioh just enough NB, has been added to eneot 



INnOXYL.’ 


' fionunaraga, 9 . 0. 1871, 

•17;. Violet mass'with green luetro; ineol. 
watOT, alcohol, otter, bigizene, and CS,; m. sol. 

• ^^4 and ho" HOAo, torming purpll soln- 
|| 4 ^. May be enblitn^. Nitric acid converts 
M into a broi»z«sh.red%ody, soluble in alkalis. 

Ferrous sulphate.miied with lime reduces it. 

Aqueous KOH tonus C|ftKN,0,aq, a body 
greatly resaiftling indigo j NaOH acts in like 
manner. • 

INDtPmHnr {C,ANOS)r‘ Formed by 
shaking isaBn (1 jt.) with H,SO. and benzene 
that contains thiophene; •3,H,NO, + O.H.S- 
(Baeyor, B. 12,1309; 16,2188; 

18, 2637; V. Meyer, B. 16, 2893; 16, llfls; P. 

Gampert, J. pr. [2] 32, ,---- „ 

S/B). JJIUO powder, which exhibits a copparyl stance.—3..A siSIhion in ! 
lustre when rubbed, or small needlgs (from alco. ] nitro-phenyUpropiolic acid 

hol-phenol). Insol. water, benzene, and ligroin,-'-■ 

V. si. M. ^oohol, 8 ther, and OS,, el. sc#. HOAc. 

InSt^COi it forms a blue solution, whence it is 
ppd. by water. .Cannot be sublimed. May be re. 
duced bp lino-dnst and HOAo to a colourless 
body which is re-oxidised to indophenin on ex¬ 
posure^ air. Bromo-, di-bromo-, and methyl- 
indophenins may be formed in like manner by 
using brom^, di-bromo-, or methyl-isatin in 
place oNsatiiAn the above preparation. 

DfDOPHEBtttS. Quinonimidesoftteformula 
C,H 4 ^jjj,^, where B' is an aromatic radicle 
containing hy&oxyl (c/. Ihdaminjes). Thus when 
a mixtare of di-methyl-p-phenylene-diamine and 
(a).naphthol is oxidised with NaOOl or K^Cr^O, 
there is formed the darh-biue indophonol 
vNMe,Cl 

while p-sAido-phenyl-piperidine mixed with i 
phenol and oxidised by K,FeC^. forms a similarj 
yN.CjH,^Cl ^ 

body ^ ^ ^ (Lellmann a. Geller, B. 


ProperHes,^(nL Not voh,^ with steai^ 
In the pseudo-form <^.<^>03; it is not 

feown in the bee state, but di-subslituSon pro¬ 
ducts of i(c-indoxfl are stable. Nevertheless in- 
doxyl forms condensation pr^uot 8 ,^alIed in- 
dogenides, with bo^es corifcning a COgroup, 
in which reactions it must be supposed first to 
change into the pseudo-form, 
a BeacHons,— 1 . In alkaline solution it is 
raptdly oxidised in the air to indigo. FeCl, 

I forms a white amorphous body, whiok is imme¬ 
diately converted by HOI into indigo (E. Bau¬ 
mann a. Tiemann, B. 13,416).—2. Indoxyi is 
not affected by 2 ^ 89 , or cono.HClAq. but dUute 
MUlAq conveiw U into an amor^ous red sub- 
atan^fl—a A 8(3fition in H,S 04 treated with o- 

..J-prcpiolic acid gives indoio.— 4 . On 

warming with a solution of Na,CO, and o-nitro- 
phenyl-propiolic acid, indigo is produced.— 5 . 
By the action of NsjCOj npon^kmalcoholic solu¬ 
tion of isatin and indoxyi there is formed indi- 
rubia, while irith br^o-isatin the product ik 
bromO'indirubin (Baeyo|). — 6 . Broiitiue gims 
tri-bromo-aniline (E. Baumann a. Xiemann,B. 
12,1192).—7. In alkaline solution KjSjO, forms 
mdoiyl-sulphurio acid.- 8 . Diaeo-bmeene chlor. 

“] Paeyer, 


ai, 2286). 

INDOXAiriHlC 


JAOH* 


ETHEK C.,H„lJ4), 


- -- I PO«pd, 0 ,A,« 0 C,H 4 (N 04 ). 0 H torfci brown 

O.H^">C(OH).CO,Et. [107>].^ Prepared I 


by the careful oxidation of indoxylio ether 
with Fe^CI, (Baeyer, B^AS* 776). Yellow 
needles or monoclinlo priSiiSa Sol. water 
sgd ether. On fgrtter. oxidation it gives 
D 0 ,H. 04 H|^I^C 0 .C 03 Et. ^ reduction it is 
reoonvort^into indoxylio ette*. DeoompCsed 
»y alkalS ^th formation of antfiraidHc acid. 

• mtro^rnike (VH,.{S[0)«04. [113°]. 

inght-yellow needles or tables. Sol. alcohol and 
itter, si. sol. water. . • . 

niD0XYl,C.H,NO U 

(stable form) or p,H 4 <;^^^CHj (transitign 
fon^. • . ^ * 

Formation ,—LdBy warmAg potassium in-* 
doxyl-snlphatewifli HOI or HjSO,.—2. By heat- 
^ intoiylio aoM alone 04 with HjSO, (Baeyer, 
4 i U t boiling o-nitr*gpheiwl-Boo- 

tylene with aoid ammonium sulphite, and treat- 
the pr^uot zino-dust^md ammonia 
(Bawer, B, 16, 6^—4. B/ reduoing isatogen- 
nlpharous acid with zinc-dust and ammonia.. 


ide forms 0 ,H 4 < 

H. 16,2190). 

NUrosamine OA<§|no 1^ CH. Formed 

by the action of nitrous ooid on indoxyi (Baeyer, 
■B._16, 2188). Slender yellowish needles. When 
boiled with HCi it gives indigo. 

Isonitroso- derivative 0 / ^-indoxyi 1 
CO 

W< 55 ^> 0 :N 0 H. See oxim of ^-isiini. 
Ethyl derivative 

Formed by heating the ethyl denvptive of in- 
doxylio acid. Oil; voIatiU with steam. Smells 
like indole, and colours ^ine wood, acidified with 
HCI, lg;ownish-red. Its picric aoid com- 
0 ,^.^OCjHg{NO,),OH forf ' 
Itsf^trofo* derivatiTe 

yellow prisms [ 88 °], 

sol. alcohol, insoL water, and oonverted into 
ipdigo by heating with HCI (Baeyer, B. Iff, 781). 

Indoxyl-sulphurie aoid CANSO,. Occurs 
in' the urine of herbivora«nd, in smaller quan¬ 
tity, in that of mftn (Sohunok, P.M. [4] 14,288: 
Hoppe-Seyler, 0. «. 1864, 611; fi. 8 , 79; E. 
Bauruann a. Tiemmn, B. 18, 408). When in¬ 
dole is introduced into a dog by inieoiion or in 
food largo quantities of indoxyl-Bulphutio acid 
appear in,th 6 «urinB (Jaff 6 , Fr. 11, 868 ; E. 
Baumaniha. Briegef, B. 8 , 264). Indoiyl-sul- 
phurio acid is also formed by adding ^ 8 . 0 , to 
a* solution of indoxyi in aqueous EOH^Baeyw, 
B-W, 1798 ). 

Votassinm salW^'. Plates (from hot 
alcohol). V. sol, wat<», v! si. sol. cold aloohoL 
Not affected by XOH%ven at 170°. Decomposed 
bjfhot dilate HOI or H^Su,, or even hy water at 
120°, into indoxyi and KHSO,. 'When warmed 
with FeCig and.a little HOI it is entirely con¬ 
verted into fadigtt Indigo^ i^so formed whAi 
tne salt Is heated alone. 



4ND0Xy^,I0 AOH). 



moth«r-li^or (vhioli aqpbUna ‘tnduUm jl*W 
wasbaiamth smt and boiling warn, and 
reorys^allised mnn aniline mbnd viiih aniline 
hydroohloride. So obtained,inaalineSBtmnne* 
glistening brown leaSA, 0«HBN,HCn. Rail 
insol. cold, sol. hot, e^t, ana «. soL aniline. 
Alooholio NaOH liberates thn bea base, wliioh 
forms purple solntio&s wifli alo^ol and with 
aniline. Induline 8 B is sky-bme. Its sol* 
phonio aoid resembles thatlsf indnline B. 

Induline 6JB—Is fojmed by heat¬ 
ing a mixtnre of amido-as(^-bensme (lOO pts.), 
anUine hydroohlorUe (180 puu), and aniline (800 
pts.). for 8 hoars at 110°, then adding more ani¬ 
line n^rochloride (65 pts.), and heating to 166°- 
170°. The hydrochloride, i^Ol, sepaiates as 
^en crystals. The free base separates from 
aniline as bylliant green needles. The solution 
of this base is of a da|j: bloish-purplo ooloar. 
The hydrochloride is insolntle in the naflhl soM 
vents, and is hardly soluble in aniline, islt dis¬ 
solves in phenol and in H^SO,, forming a 
greenish-blue solution. • t 

Induline B hydrochloride la T. sol. 
spirit, si. sol. water, v. sol, a cone, aqueous solu¬ 
tion of aniline hydrochloride. The base forms 
a brown-red spirit solution. The sulphonio aoid 
is insol. water, but its neutral alltaline^ts form 
reddish-blue aqueous solutions.* 

Formation of induUnes is due to the dehy¬ 
drogenating action of amido-azo-benzene, which 
itself becomes aniline and p-phenylene diamine, 
the latter then enteri^ into the reaction. Azo- 
benzene, phenyl-amido-azo-benzene, ohrysold. 
ine, nitroso-di-methyl-aniline, and oven amjdo- 
azo-naphtbalene, may be substituted for smido- 
azo-benzene, but if instead of aniline o-toluWna 
or naphthylamine be used, m^dyes are go^zo- 
toline, dsc.). This would indicate t||at _azopb^- 
ine was an oxKlation product of aniline, and 
not derived from the amido-azo-benzene. In 
the preparation of azophenine by heating 
aniline (4 pts.) with %niUne hydrochloride (1 
pt.) and amido-azo-benzene (2 pts.) at 85°, am- 
moninb chloride and ^-phenylene-diomine are 
constasit by-products, indicating that phenyla- 
tion and reduction of the amido-azo-tonzene 
has takeJ place (Witt, B, 20,1638). Whflh azo¬ 
phenine (400 g,) is boiled with alcohol (4Mitre|) 
and strong kilos.) for 10 hours quinone 

dianilide (lO,* g.) is formed. The compound 

^eajj^ with Ini- , 

line at )M° &to ^ophenine (Baadfowski, U. 

9,414). Tl^se reactions oonfirmZthe formula 
JtPh e 

proposed by Eimieb and>by 

Fischer a. fiemp^or azophenine, whloh is alsti 
oonsistent with its formation from nitroso-di- 

(bsoylamine | ^0” ^.Fisdhet^Bepp, 

B. 90, 2479;J!i, 676,36bn. By the action of» 
aniline on azi^henine, induline (6*.K of the 

fmmula KBh.O^(«HPh),<^‘>3^7migh‘& 
formed. A^xtureotSB andOBindnline is * 
formed by Cheating p-Btooso-dltphenyl-tmine 
srith uiiime and aniline Sydtoohlotide ht alod- 
diolic solution at 180°. By heating-p-nitcoso^- 



amine (1 pi) with nnilSne hjtboehloiida 
• and anHi&e (4 pts.) at 186°-140®, 
it jttj noh 7 i(ld of in^pline is obtainea, wbioh 
^abiefly sonaists A 6B. li pure azoph^ne is 
ly|M at 140° ifith eq^ parts of aniline and 
anaine hydroq)ilaride 64 indnline is almost ex- 
dasiTely toryiM (^oher a. Eepp, B. 20, 2484). 
By the action ol Iso-, niiro-, or nitroso- com- 
pounda on m-atrp-diamines, indulinea which are 
soluble in water aret formed, i.g. paraphenyUna 
blue. • 

Besindnttae 

0,A(NPh)<®p^0.H,. [226°]. Formed by 

the action ol nitroao-phenyl-(a)-naphth^alnine 
hTdrochloride on aniline and aniline hydrochlor¬ 
ide at 420° (0. Ilboher, B. 21, 2621). FonW 
also by oxidising tri-phenyl-tri-amido-na^- 
thalene 0,,H.{NHPh), [1:2:4]. ^ plates, 
lalmosiJ^L waterrm.W. alcohol, y. asL benz- 
en% ffiedaoed by HI and P at 150° to a 
yellowiBb-red bpse and aniline. Zinc and UOl 
give naphtl^ene and aniline. 

SaltB.-%'HClUB 4 : reddish-brown prisms. 
—B'HjPtOl,.—B’HjSO, aq. -B'HNOr [281°].— 
Picratt: plates, insol. water. 

IHDYl PHENTt, KETONE CAEBOXYIIC 

ACID a^,.CCf!O.H,<:^^O.COJS. Bemo- 

indole earboxylic acid. [285°]. From the cso- 
benzoyl-phenyl-hydrazide of pyrurio acid by 
heating with ZnOl, at 220° (Buhemann a. Black¬ 
man, 0. J. 55, 817). White needles, si. sol. 
filing water. Decomposes on fusion. 

INOOEN V. Mnsczui. 

nrosic ACID C,.H,.N.0„? occurs in the 
mother-liquor in the preparation of creatine from 
ae8tw(liiebig, A. fig, 317; A. Ch. [3] 33. 120). 
Scours to the extent ol p.o. in the flesh of 
lens. PigAn’s flesh and hurngn ftesh contains 
lone (Oregory, A. 64,106; Sohlossberger, A. 66, 
)2). It is found in some fish (Limpricht, A. 133, 

iveparafton.—The ^trate from which orea- 
tin has separated is concentrated, them mixed 
with alcohol till it acquires a milky consj|ftence, 
and left to itself for a few days. It then deposits 
a cryAalline mixture containing the ihosatea of 
Na and Ba. The crystals are dissolved in hot 
ftater and Bad, added. Tl^^^alt crystallises 
on cooling. • 

•Prupsrftes.—Uncrystaliilfibita; r. sol. water, 
loimingan^tiqnwith a flavo^^ oibaoth.vdienpw 
alcohol p^^it as an amorphous ^owdw. Infol, 

'Salta.—tsA''%aq: kmg, fmr-Sided prisms, 
r. aoL water, inaoLnloohoL—BaA" 6 aq: {Asms. 
8. '26 at 16°. • • • 

DfOSITE Phaseomarlhite. [217°] 

IHaquenne); [325° eor.] (Kckf. (319° in vacuo) 
Imj. 8.O. (ol OAiO,2aq> 41-624. B.G. (of 
■<WA)“1'769. 9.{of0.%O,2aq)10atJ28 
(Tra.T)!l8at»°(Wok). H. 0.666500. H:P. 
811500 (Berthelot /t, Beconrs,Cr. B. 105,143). 
PiecoveiM by SohAer lA. 78,82&; 81,375) in 
•macular substanM (I>, Wr,^mnacle). It occurs 
aapsciallyin the heart, but also iia^e lungs, 
Idaneya, liver, and spleqp of oxen (Oloetta, A. 
89, SW)>ln tie brainyd oxen (W. Mtuler, A. 103, 
IdO), in human UdinyB, andfin the urine in a 
waeof,Bti(ht’B disease to the amount of -1 p. e.. 


INOSlta* 

a 


and sometimes id healthy urtne (Eiila, PV. lA 
185). Found also in birds, in oephalopoda (Era- 
kenoerg, J. Th. 1881,243), and In the dpah ol a 
young porpoise (0. Jacobsen, A.157,3127)7Inosita 
occurs in green kidney beans {Phaseohts ml- 
garie) (Tohl, A. 99,125; 105, %0), i% fte green 
pods and unripe seedi^oi pee* {Pisum sativum), 
in unripe lentils (Ermm Lens), in the hnripo 
fruits of the oommon'acacia (Bobinia Pseud- 
j^aicui), in the heads ol the common cabbage 
{Brassica okracea, var. capitaia), in foxglove 
leaves, in extract of digitalis, in the leaves of the 
dandelion (Taraxacum dens konis), in potato 
shoots, in green asparagus and in its bmrnea, in 
Lactaria piperatus, in Clavaria crocea (Marm4, 
A. 129, 222), iw the leaves ol the%ommon ash 
(Fraxinus excet^r) (Qintl, J, pr, 104, 491), in 
"grape juice (Hilger, A. 160, 333), in young vine 
leaves (Nenbauer, Fr. 12,45), in walnut leaves 
(Tanret a. Villiers, A. Oh. [5] 28, 889; 0. B. 86, 
486; Maquenne, 0. if. 104, 22fl)., * 

Preparation. —1. Walnut leaves are extracted 
with water. The brownjiquid is treated, at 100°,. 
with excess ol milk oFlwe, filtered, p^. witii 
lead acetate, again filtered and treated with am¬ 
monia and lead acetate. The erode lead com¬ 
pound of inosite is treated with dilute sulphuric 
acid, and the inosite if ppd. with alcol^l and 
ether. It can be further purified by rearyatalUsa- 
tion from hot dilute acetic acid (ililger; Ua- 
quenne).—2. The fresh-chopped tissue is covered 
with water, and allowed to stand for 24 hoots 
in a cool place, with frequent stirring; the liquid 
is then separated, and the residue pressed; the> 
solution is heated with a little acetic acid to 
separate albumin and hmmatiu, then grained, 
evaporated on the water-bath to one tenth, ppd. 
with neutral acetate of lead, and filtered; agd 
the filtrate is mixed with basic acetate of ISsA, 
whereupon inosite is thro^ down w combina¬ 
tion with oxide of lead, ftccompaxied by uric 
acid, cystine, and other substances. The pp., 
after washing, is deeompfised under water by 
H-S, and the liquid filtered from the sulphide of 
lead; it then sometimes deposits cryat^of nrie 
aoid,an^when^apo(stedto a small bulk on the 
water-bath, and> mixed with alcohol till a tur¬ 
bidity is produced, it yields crystals of inosite 
(Cloetta).—3. Crystals of inosite may often be 
obtained by evaporating an aqueous liquid oon- 
taining it, and adding three volumes of oM^oI 
to one of the boiling liquid (Cooper Lane, A. 117, 
118). 

Properties.—t^noelime crystals (containing 
2aq) a;b:c -1-090: lel-535; 0 -111°,89'. Efflo¬ 
resces in dry air. At 100° it gives oil its water 
ol crystallisation. It has a sweet taste and ia 
optically inactive. SI. sol, cold dilute alcohol, 
insol. absolute glcolml and ether. Does not 
combine wwi NaOi or KCl. With lead aub- 
aoetate it forms a gelatinous pp. which may be 
0,H„O,2PbO. Inosite does not react with 
phenyl-hy^rftzine (E. Fischer, B. 17,5^). Lio- 
kitelu not turned brown by boiling alkalia,or by 
boiling dilute Bi,SO«. it dbes not r^nce Feh- 
ling'a solution bdt fonts a green pp. It will not 
un^rgo alcoholic fermentation. In pteaence of 
decaying cheese or of putrid meat and duUk it 
forms butyric an^ lactic acids. Sodium-amalgan 
does not affeet inosite. Incite does not fom# 
anWuiid solution with borax. 
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Ii$aeHoni.—t. Eraporai^ with nitria oaul FrepaA(tto».—The divided root| att 

it leavea a reeidae which gives with CaOl, in boiled with water in presdhoe ol a smalr quay* 
atnmoaiaoal eolation # rose-red colouration tit; ol CaCO,. The ^trate is ooeled b; a frees- 
(oolonr teA).—2. When a soljstion ol inosite is ing-nfiitore, and, after thawii% the ice, filtered 
evaporated nea^ to drpiess and a drop of mer- again. The pp. is dissolved in hot 
onrio nitibte solntipn is added there is formed a and the filtered solutKn sgaiK lubjected to the 
;elloT pp. which rums red on warming (Oallois, action ol a freezing miztnre^the srocess being 
tv. f, i&). —8. Heated^th oxalic acid it gives repeated until the inhlin is perfect!; white. The 
CO, and formio acid. According to Lorin {Bl. innlin is then treed from traces a^f levnlose b; 
[2] 48,235), this indicatestbat it is a po1;h;d9io treatment with 87 p.o.alcahol, and is finall; dried 
alcohol.—4. HIAq at 170° gives a trace of ben^ over snlpharic acid. It still, howeveiv contains 
ene, phedbl, and tri-iodo-phenol [1S3°J.—5. a about *6 p.o. proteid matter corAsponding to 
forms no addition prodnots with chlorine and '1 p.o. nitrogen, qpd also ihinute traces ol in- 
bromine.—6. It does not reduce boiling ammo- organic substances (Eiliani.A. 205,147). , 

niaoal AgNQ„ W on adding EOH a minor is i'mperties .— White powder, resembling 
formed.—7.*Chramic acid o^ifes it to 00, and starch. Tasteless. Occurs also in a gum-lihe 
formio acid in the dbld.—8. KHnO, gives CO,.-» cw horn; modification, proBabl; as a hydrate. 
8. Gone. HNO, at 100° forms oxalic acid, but in sol. col^ water, v. sol. hot water, insol. aloo- 
an open dish on the water-bath it gives on eva- hoi. The powder is ooi^osed of minute spheres 
poration %whil^ substance which dissolves in (Sachfte). It melts at*i60°, becomin^ebanged* 
water, and tlie solution, mixed with alcohol and to amorphous * p;ro-malin ’ (Prantl, ^ P. 
evaporated, then deposits black or;Btals of tetra- 19, 513, 677, 641). Innlin is ^r; b;groscopie, 
ox;-quinone. HKO, alao forms rhodozonto acid and even when dried at 100° it^cmiposition 
^aquenne, Bl. [2]%?7, 290). According to appears to bo {C„H|,0j),II,0 (Kiliani). The 
Maqnenne this reaction, and reaction 4 indicate aqueous solution of inuUn does not form a jell; 
that inosite is hexa-ox;-benzene hexah;dride. like that ol starch. It is not coloured blue b; 

Mexa-acetyl derivative OA(OAc),. iodine. It dissolves in cold aqueous KOH and 
[21211. (234° in vacuo). From inosite and AcCl the solution, when acidified, ^poajft after a 
or Aa,0. <%ublimes at 200°. Insol. water, sol. while unaltered inulin. It dissolves in am- 
hot sdcohcd and Ac,0. Saponified b; alkalis moniacal cupric oxide solution (Cramer, J. pr. 
and strong acids (Maqnenne, C. B. 104,1719; 73,16) the solution ;ielding after a few hours a 
Bl. [2] 48, 68). According to Fiok (0. 0. 1887, copious blue pp. (Schlossberger, J. y)r. 73, 373). 
462), the acet;l derivative is C,H,Ac,0, and It dissolves in an ammoniacal solution of nickel 
melts at 216° cor. oxide. It does not ppt. load acetate or sul)- 

B^xa-benzoyl derivative 0,H,(0Bz),. acetate, but with a solution of lead acetate con- 
[268°].# Minute needles. Insol. all usnal sol- taining ammonia it gives a white pp. Inulin 
vents. is not ppd. by salts of Fe, Cu, Hg, Ag, or Au. 

% 3exa-nitroxylderivativeO,'S,{OBO.,)3. Inulin forms with alkalisjanstable oorajWunds 
*Sitr^-ino$ite.’ [120°]. Formed by adding a which ore soluble in water and ppd. tha-e- 
solution inosite|in fuming HNO, to cone, from by alcohoA When carbonised it emits an 
H,SO,. Mhybe crystallised from alcohol, a crys- odour of burnt sugar. It reduces ammoniacal 
talline tri-pitroxyl ^derivative being left in the gold and silver solutions, but not Fehling's 
mother-liquor. Tnntetric tables; insol. water, solution. It is not fermentable, nor is its optic 
V. sol. alcohol. Detonates when struck. Cold activity affected by diastase. It is not converted 
aloofaoljo EOB decomposes it forming%NO„ the into Ibvulose by invertin. A solution of inulin 
inosite being completely broken op. When diss^esPbO. Baryta-water gives a pp. soluble 
boiled with ^eohol and a littib B^SO, the pro- in excess of a solution of inulin, and not decom- 
du ots ar e nitrous ether and inosite. posed bf CO,. ^ 

nmUlf (0,H„0,)x, oAO„H,„0,,. Helenin. itcactio?M^— 1 ., When heated with water at 

Al^Un. Menyanthin. Dahlin. Synanthrin. 100° it is slo^yApt completely converted imo 
Siniiirin. Mol. w. 1980 (by Baoult's method, levulose.—2.*Boiling dilute acids quickly con- 
Brown a. Morris, 0. J. t>6, 464). [160°]. S.6. vert it into ItKrultye.—3«Dilute nitric acid,oxi- 
1-36 (Eiliani); 1-36 (Payen): 1-46 (Dubrunfant)^set it teSr^n^o, oxalic, glycolliiaand forntitt 
1-47 (Dragendorlt). [«]o“—36° (Dubrunfaut, acids, ^tlo^aneithersaccharioqprmuoicacids 
0. B. 42|i80S)j — S6-6‘^(IiesocBur a. Morelle, (ToUen^ii^ 249,220).—4. l^loi® contact with 
C. B. 87, 216); —40° (Lefrano, J. Ph. [6] 2, bromine it yieBs biamofoim, oxwo acid,' and 
216). H.O. 684900 (Berthelot a. Tieille, Bl. [2] CO*—6. With bromine ana silver oxide it yields 
47, 868; A. Ch. [6] 10, 469). H.F. 230600 (B. glydbific amd,(lr6m the intermediate formation 
a. V.); 197000 (Von Beqhenbirg). • A starch-like ol levnlose).—6, When heated with baryta-wat$r 
substance occurring in the roots A elecampane small quantities of lactic acid are formed.— 
(Inula Belenium) (Valentin Bose, il. D. 1804), 7. 8odinm.amlUgSm has nw action on inulin.— 
dandelion (Taraxaeim dens t^nis), chfeor;' > 8* With eKoro^lphurifi acid (CISO3H) at 0° 
(Ciehorism Intybus), feverfew (^/uethrum Par- it forms O,H,fSO,H),(0^Cl([d]Da -f 11^* whence 
Usemum), and mc|daw saffron (Colckicmn au- warm water Reduces legolose (Claesson, J, pr^ 
(iMMls); in the tiK^rs nf the potato, the 128,27). * • 

daIiIia,andtheJer|;Balsm artichoke (Bslianfhus Aeetyl defivatives. Thyse are best toitfn- 

iHbsfonu); in Lerp manna (from Bticulyptus lated as^ivatives ol 0j,Ha,0,r 
liiwinsa), and in certain lichens (Diebsn ^ozt- Tri-aeet^l derivative 
^ neut toii Lichen/jutigiatusi). Sinistrin, from Formed b;^ilinginaUlL(lpt.)iKth Ac,0(1 pt.) 
the sea-onion (Ik^nea SoiUa), lb psrhaps iden- and HOAo(3 pta) for l^inntes (Ferrouillat a. 
Uaal'with innlin. * 4 Savigny, Z. [2] 5. 609: LeacmnT 4., Morelle, 
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<*«*•<«>««.« C.^,.Ao,0.. 
K«^u|^. When inulin is heated with gly. 

eerm ^one, 00 when it is heated with dilute 
aoid^ the produot oiwitaine bodies resemblina 

and on heati^ paid soluble metinulin ^ad 

..‘ir powerfully iBvorota 

tory as the nnaltereiKnuUn. Optically inactive 

? levulosan (Hdnig a. Sclubert, if. 
w“ P*pared by Drage^lorfl 
by hmtjM innhn (1 pt.) with water (5 pts.) in a 
olosef versel, and opg. with alcohol. Inuloid is 
a m^ar OT idonTioal substance, said by Popp 
V u ^ . occur in the Jerusalem arti- 

*“ w®*®' »® 

VKamr ». PaBMENTiTioN, vol. ii. p. 641. 
lOD- or lOSO-. Use of this pre^ appUed 

to^ganit^p^ndsi torlodo-compouii^&ad 
lodo-salts w the element the iodo- compound ot 
?® ® 0 U 8 ht for. or the salts to the name of 
which to&. IS preaxed. Thus iodo-chloride of 
will be found under Lead, and iodo-chromate 
J/ potassium under Chbomates. 

lODATES and PBSIODATES. Salts of iodio 
#1 *■ 0/* PP- 

ZODATXOK V. Iodo* ooupodnds. 

W./iA**™ acid. 

®’'- w- 127-53. SoHdiaes 
T. 1846. 170L V.D. 63-22 
^.H.p. {2i‘’-100'’; equal mass of water -1) -056 

(Strecker, W. 17, 447). |gE- (20“) 1-397; 

(100“) 1-396 (Strecker, U.). E.O. of HIj^ v. 

fA®- ^?® l'“y“®»' -1- Oh. [4] 2, 385)? 2-0 
(Vipe^^l. [2] 11, 126). Vapour-preiaure of 
K ®‘™03.. at 0“ 4 atmos., 

at »6-6 - 6-8 atmos. (FaradaJ^ Tf 1846. 170 - 
values approx, only). H.F.*jB,is =-6036“ 
**®®®^ H and solid ^to form gaseous HIj 
IMj n - .^6 oaseous eleSfcnts at 180“: 1 

Fomialion.^1. Sy direct unton 8 f H and 
I, bypassmg a streali of H over’l at a fullaed 
heat (Oourtois. A. OK 88 , 3 O 64 Merz a. fielz- 
mann, B. 22, 869). Oorenwinder paSsdS H and I 
vapour ov« Pt black heqted* to 800“-400“ 

Blundell, 

I«moine, «. B. 85„34).-2. HI is 
'^,.^“P«ng,a metAllic iodide bl 
Mi^er acid, but a portion of the I|[ is generally 
ftoompose^th separttion of I. and in some 
S nlP rsaotiwith the oilier acid, e.g 
^ addlft to KI,S0, and.HH am 

“ HI and I. *To p^Sare ” 

^ adds an exactly 

f?-"*”!”** 40 Bal^q, and 

•eparatsi ftom.ppd. BaSO, (P. if. [ 8 ] 19,92).— 


L ”“ 110 “ between Na^Se, (Mteo, 0 . B. 

(®>«dstone, P. U. [ 8 ] 85, 

r' S iTf deoompMing PI, by water «olbe, 

J.pr.16,172 j Vigier, Bl. [ 2 ] 11. 126; Pettsn- 
kofer, A. 188, 67). BiecUer (0.%. 18fi8. 207) 
recommends to make PI, by dding p'to I in 
CS, and distiUing off the i 

Moisran (B. 13,1862) hejt I with colophony. 
Prepora^Mw.— 1 . Washed H^S is passed into 
® •*“J®fl“eIy-PowderedIissuB- 
peaded (2H,SAq+2IAq = 4HIAq + 2S)p more I 
IS added httle by little, and the passage of H ,8 
IS continued. When aU the I has been addS, 
and no brown colour is produced on shaking the 

1 “9““, the separated S is agglomerateOby briskly 

'1* ®Sr®‘"? J**® ves8el?4he liquid is filtered, BLS is 
r I ^ 8 ®““y warming, and the liquid is 

fjfJo' ®^.’ ®I 8 .G. 0 .1-7 distils at 126“- 
128 . An inverted untubulated retort with wide 
neck IS a suitable vessel; the fiB ft passed 
down the neck of the retort by a tube dipping 
into th%water in which the I is#uspended. The 
HIAq th^ prepared maf he used for mcUr, . 
gaseous HI or a more cone, solution. About 

2 pts. I are dissolved in the HIAq made as 

desonbed, and the solution is dropped from a 
tap-fiinnel on to amorpfcous P (in a flask) 
moistened with HUq of the same conca»tranm j 
II. t produced is passed throuoji a wide 
U-tube containing glass beads and some amor¬ 
phous P moistened with HIAq (to convert anv 
^ J^SP®®' “‘® HI) [PI, + 3H,0 + Au 

THsPOjAfl-rSHI]. If dry HI is crimed for, 
the gas IS passed through a CaCL (or better 
Cal,) tube and then over P,0„ and oolleqtsd by 
downward displacement. If HIAq is to be pre¬ 
pared, tin, gas coming from the first U-tube is 
passed into the tubulus of a retort, the n^k d« 
which dips a very little way beneath the surface 
of water kept cold by ice * this arrangement 
prevents the water from rushing back into the 

*^® fl®* containing P in HUq, into 
which the solution of I is* dropped, should be 
only very gently warmed for some time, as 
H,10, IS apiong the fost products of fte re¬ 
action, and when this is heated H,PO, and PH. 

foriuod, the latter of which oombinea with 
m to form PHjI (c/.^annow, B. 6 , 1498).— 

J. L. Meyer reoommeilBa the following method 
ot preparing HUq by the formation and decom¬ 
position by water of PIf(B. 20, 8381). 100 g. 

I in a retort, with the neck wolmed upwards 
are moistened with « 10 g. water; a tap-funnel 
(or a funnel into the neck of which flls a glass 
tod) IS fitted into the tubulns of the rSort 1 6 g. 
amorphous P and 10 g. water are placed in the 
funnel, and a single drop of this is allowed to 
flow into the retorti after a litUo a drop or two 
more is alIor»d to foUoft, and a little Uter the 
liquid is added in larger quantities. HI p«...s 
gill, and may be collected in water aa described 
under 1 . NoUating is requited. If more than 
one dr(%) of the P in water is added at first an 
explosion usually follows^ Hie I carried over 
IS nearly all deposited onothe neck of the cetort. 

8 . 14mts. KI ue warmed rfith 20 ptse {.and 

28, 99; Boscoo, O. J. 18, 146).—4 Wsn 
( 6 pts.) Is rnblHnifwjth witerTl'pU.and'S . 
.warming. I (9 uts.) is Rlnwlv oSAuI nix.... n t» 
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>8, 478; tf. G}»dftotte, P; II. [8] 88, 846).- 
S. 60 g. of eopaiba oil Are warmed in a 

600 0:0. retort oonneoUd with a rerereed eon- 
deneer; SO g. of I are added little by little, and 
the temperatve is allowed ‘io rise; after a few 
minntea a r^lar and steady stream of HI 
comes off; wh£i this, slackens the retort is 
alloVed to cool somewnat, more I added, and 
heating is recommenceS; abont 146g.EImaybe 
obtained from 150 g. I (Bmylants, B. 12, 20^9). 

6. Kemp (P. M. [8] 7, 444) says that liquid 
HI mayOe prepared by placing H persulphide 
in one limb of a sealed tube and a little I in the 
other, and gently warmingthe persulphide; H^S 
is erolTed and Uquefied, and the I dissolves in 
the li^nid^H^S; on then adding a drop of water 
(this IS done by <a epeoial^'rrangement of the 
tube) HI is produced and liquefied; no details aSe 
given as to how the HI is separated from the H^S. 

Prq^Ua .—HI is a colourless, strongly acrid 
gas; it is iqpohibustible and extinguishes flame. 
Dry HI is unchanged when kept in closed tubes 
in the dark (Domoiiw, J. 1877. 138)<, HI is 
^readily liquefied (v. cme ); liquid HI is colourless 
(Kemp, P. M. [3] 7,444, says it is yellowish); at 
— 66° it solidifies to a colourless, ice-like mass 
CFaroday, T. 1846. 170). Liquid HI is a very 
badujonductor of el&tricity (Bleekrode, W. 3, 
161: Hititorf, W. 4, 374). HI is very soluble in 
water; the eolation contains a strong acid; affi¬ 
nity of HIAq is abont the same as that of HClAq 
(i). Anraiix, vol. i. p. 82). HIAq is a colourless, 
strongly acid, faming liquid; the solution satu¬ 
rated at 0° has S.G. 1'99 to 2 0; this solution 
gives off much HI when warmed to 40°-50°. 
Wheh,HIAq containing more than o. 67 p.c. HI 
is distilled, HI is evolved until the S.G. becomes 
,0. 1’67-1'70 when the B.P. becomes approxi- 
sftat^y constant at 127° (at 774 mm.), and the 
liquid ctyitains 67-0 p.o. HI; it the original 
liquid contains less than 67 p.c. HI water distils 
over until the acid of 67 pn. is produced, whieh 
then distils at 127*’ almost unchanged (Boscoe, 
C../. 13,160). By passing dry H through HIAq 
at 16V19°, an acid of constant coacentration, 
60‘3 to 60'7 p.c. HI, is ohtaincGu at 100° the eon- 
stant acid contains 68‘3 to 6S6 p.c. HI (Boscoe, 
2.C.). Tops6e gives the following S.G. and com¬ 
position of HIAq (3. 3,^03; c/. Wright, C. If. 
28 . 242 );— ^ 
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16*78 

13 
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14 

1*680 

•63*98 


1*226 

2^*89 

13*7 

1*674 

66*16 

18-6 

1*264 

28*41* 

18* 

1*696 

67*28 


•1*274 
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12*6 

1*703 

(67*42 

18 

1*309 

83*07 

18*7 

1*706 

67*64 


1*847 

86*07 

12. 

1*708 

67*74 


1*382 

,88*68 

• 
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HI is abtorbed V ebAcwCt; acoordlag to Fkvti 
22,000 gram thscmal°iiiiiis are procb4ed fof 
even 128 grams HI ^ sorbed (4. On. [6] 1,2d9). 

Ileaclions.—l. Hu.q is decompose by sIm. 
fraipsu to HIO,Aq and H (Biohe, /. 186% J£l)c 
2. HI is slowly deoofhposea ciLSunluht, 
composition proceeds without Umut (Lemoine, 
1877.189). Whenomixed tuith oxygen and ex¬ 
posed to sunlight, even when t%e gases are dry, 
decomposition occurs, and process the more 
rapidly the greater the mass of 0 (d^y HOI and 
HBrare not decomposed under Ohe same con¬ 
ditions) (Biohardson, 0. if. 61, 801). HIAq is 
readily deoompdsed with separation of I by ei« 
p<»>qre to air.—3. HI is decomposed by hAt to 
H and I, slowly at 180°, quickly at 440° (Haute- 
Jenille, Bl, [2] 7, 198); tbfi dissociation of HI 
'has been exhaustively studied by Lemoine (v. 
Dissocuifbu, vol. ii. p. 400).—4. Heated with 
oxygen H,0 and I tie formed.—S^Uhlori^ 
forma HCl and I; with excess of Cl, l^u pro¬ 
duced ; bromine reacts similarly.—6.^«ipfc«r 
and aclcnion form H,8, or H,^e, and iodide of S 
or Se (Hautefouille, Bl. [2] 7,198f; In presence 
of water I reacts with H^8 to form HIAq and S 
(«. Preparation No. 1).— 7. HI is without action 
on amorphous phosphorus at 100°, but with or- * 
dinary phosphorus, even at the ordupry tempe¬ 
rature, it forms P^I,. HIAq^owl/reaota with 
excess of P to produce H,PO, and PH,I 
[2P + HIAq+3H,0-PH,IAq + H,P0Aq] (Du- 
moiaeau, J. 1880. 272).—8. Cone, nitric acid do 
composes gaseous HI instantaneously.—9. Oono. 
sulphuric add forms I, and also SO, and H:,S.— 

10. Sulphur dioxide forms S, I, and HjO."— 

11. Iodic acid reacts with HIAq to form I and 
H.,0.—12. Very many oxidisers separate I with 
simultaneous formation ^ H^O; e.g. B^^q, 
IIClOAq, HC10„ chromates.—18. Many m|fais 
form iodides i^id evolve H, with WAq.—14. Hfe- 
tallic oxides and carbonates generally form iod-* 
ides and H.,0; metallic peroxides form the dime 
products and also s^arate I.—16. HI produces 
pps. of iodides when added to solutions of salts 
oj mttals which form insoluble iodides, e.g. salts 
of Ag, Ou, Pd.—16. Potassium pepnangan- 
ate produces KIO,.—17. HI reacts with carbon 
compounds generhy, especially with|such as 
contain the group OH, as an energetioj^ucing 
agent (c/. B*thjht, Bl. [2] 9, 8,91,178, 266J. 

Gombinafions.—l. HIAq dissolves several 
metallic iodifies, e.g. B^I„ Hgl„ PtI,, and PtI,; 
^ouie of^he s^Ktions thus,formed reac{ witjjf 
llkalia andf altaline hydroxides^f form Sf^ts, 
whicbftre probably derived frotxdcids contain¬ 
ing I andlhe |uetal,whoaeCodiil!) was dissolved 
ineHI; e.g. by dissolvinf Aul, in HIAq and 
addiiag KOH the salt KAuI, is obtained; by 
similar rdbetions the salts Na^tl,, MgPtI,, Ae., 
ace formed. Bboh, reactions render it probable 
that HI oombinos with mpny metoUio iodides, 
^nd that the pyrduots frequently react as acids; 
one or two subh aci^o ooKpounds Have been 
isolated, e.g. (BbPtI,.9H^ (cf. BBOUBxnBic Aom, 
Reaction 7, fol. i. p. 688? ind Osnoyavnxio saw. 
Reaction 18, roL li. p. 8).^. HI combines mith 
ammomt to foimTHH,!; [NH*,HQ>i48,462 (2^ 
i, 16).—t. With phosphine HI combines to form 
PHJ; [Pfi*,HI].2l,l(W (Ogitm 0. B. 80,706). 

The solutioa of Ik water is attepdedwitti 
production of much heat rHI,Aq],-10,207 (STAA 
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0 * 1 . i'iiomMn'8 meararaaents c^th« h^t of soln- 
4ion el 'IIAq point to.tks existence of'a hydrate 
HI . H ,0; the resnlts are aimilar to tha» o^ 
tained for HCtlA^,ihat oahnot be represented by 
db simple a formula (ef. OsLOBBtsaio loro, vol. 

U.^15. . & 

The heat prMaoed by minting HI in nHjO 
with ^nantitiSi of water var^g from 200 to 300 
H,0 u given by Thomsen as follows (Th. 8, 
76):— 


n 

rHr.»iH‘0,(300-B)H«01 

B 

6670 

8 

4400 

6 

1839 

10 

630 

20 

220 

60 

70 

100 

30 <S 

The acids HX, HBr, and HCl are leiy similar 


in their^properties imd geaotions. All dissolve 
Tory freely in water, forming solutions of mono- 
basiff the affinities of which are great and 
approximately eipial. All combine with certain 
metallic haldid compounds, especially with those 
of Hg, An, Pt, and Fd, to form compounds which 
are best i;(garded as distinct acids. The thermal 
reactions attending the syntheses of the three 
acids show a gradation. Thomsen (Tft. 2, .39) 
gives tha^lowflg data 

X [H,X] gaseous, at 180°, from gaseous olemcnta 
Cl 22,163 
Br 12,413 
I -436 


X [H,X,Aq] 

01 39,816 gaseous Cl at 19°, 

Br 32,197) calculated on assumption that Br 
I 18,619 / and I arc gaseous at 19°. 

O^the three acids HI is the moat easily de- 
somposed by heat aTId by oxidisers (c/. HaiiOOEN 
kiJmkhts, vci ii. p. 606, where HF is compared 
and contrasted with the other hifloid acids HX). 

M. M. P. M. 

lODKYBBIN V. QiiVCXBin. 

Oi-iodhydrin v. Bi-ionf-pnopYi. AiiConoL. 

IODIC ACID V. loDiNii, Oxyacids of, p. 19. 

IODIDES. Binary compounds of I witngnore 
positive elements, t.e. with any element Sxcept 
0, F, ^ or Br, Iodides of ahnost al), metals, 
and binary compounds of I with all non-metals 
ewtept^B, have been isolated. Most metallic 
iodides may be obtained byffifrcift, combination 
of the elements; many are obtained by heating 
I with metallic oxide^ or bjs^is^olving '.netals 
•of tteir oxiOIS in HIAq; I reaotiiwBh alkalis ar I 
alkaline hydtbxides to form iqdideil am)tfodatcs. 
Some non-meltllicaiodideB are jomxed by direct 
union of the elemeats, e.^. iodides of H, Bjy Cl, 
Se, S, and P; NI, is obtaine j by the «af tion 
between Ij^nd NH,Aq; 01, by Meareaction of 
A1,I, on a mixture of OCl, and CS,. 0 and I 
oomoine indirectly; oxides’qf I are obtained by 
the action of oxidfte^ on I.* Ae non-metallio 
iodides M s class ye more easay deoompo8ed<by* 
heat than the ehloride^or bromj^es; oxide of I 
Ms muoh i^re Btabl|<hBn oxide of Cl, and no 
oxide of either Br or F has yet been isolated, 
if two imotides orltromides wf a'speoified metal 
ate known, the more stable iodide of ikat metal 
as a general n)}e aorresjmndB to the ^wer ohlor- 
ida ot bromide, eg. SKCl, an4 SbOL exist, but 
enly BUI.: FeCSi and FsOI. are stable, but if^ 


j 

Felj exists ft very..easily goes, to Fel, and I; 
similarly with Oul,, which exists only in sola-’ 
tion, and very readily^parts with I becoming 
Col, whereas CaO]| is more stable ftaiPOaOl. 
In their reactions with water meta))io1odldes are 
usually less easily decomposed ^Ban the corre¬ 
sponding bromides and ohlorid^. MetalSo iodides 
as a class dissolve in ■’water without c^nge; 
some, however, form o^-podides, tg. Sbl, and 
Bil,; and some form oxides and HIAq, tg. Snl, 
Mdtallic iodides, generally speaking, are not so 
roadily volatilised as chlorides ot bromides; 
most of them are unchanged by beat,'ont some 
are decomposed to metal and I, eff. iodides 
of An, Pt, and Pd. As a whole, then, tike 
metallic iodide^ are not so numKous or so 
varied in comp.wition as,the chlorides or 
IB'omides, and they are more stable towards 
heat and the action of water than the chlorides 
and bromides; they are also less easily reduced, 
eg. by H or CO, than the ehlorid.’a or bromides. 

The heat of formation of a mbtalUs iodide 
is usually considerably less than that ot the 
bromide or chloride of^lbo rame metoL Tbs 
following data are taken trim Thomsen ’ 

X [Na,X,Aq] 

Cl 193,020 
Br 171 A60 
I 140,600 
X [Ca,XSAq] 
a 187,230 
Br 166,360 
I 134,940 
X [Al',X',Aq] 

Cl 476,660 
Br 410,040 
I 818,780 

The difference between the heat of formation 
In aqueous solution of a chloride and the an(>- 
logons bromide of the same metal is a^roxi-’ 
mately n21,860, and the df^erenoe in the case 
of a chloride and analogous iodide is approxi¬ 
mately n62,260. Some metallio iodides ex¬ 
hibit differences in cryshJline form and S.Q.; 
for instance Sbl, forms hexagonal crystals, and 
also exist? in trin^etrio and in monoclinioforms; 
Cdl, probdbly exists dh a white salt S.O. 6*644 
unchanged at 260°, and also as a brownish com¬ 
pound S-C. 4‘626, which begins to change at 40° 
(o. vol. i. p. 666); there are also differences be¬ 
tween Bil, according as it is prepared by subljma- 
lioii or by ppn. 

Iodides are usually decomposed when heated 
in 01 or Br with, productibn ot chlorides or 
bromides and I; he^ed in HCl they generally 
form chlorides and HI. Heated Arith cone. 
H,80„ or cone. HNO„ I is separated, and SO, 
(also sometimes H,S), or NO„ is evolved. I is 
separated from iodides by the action of many 
oxidising affints,^ Sue’S as OrO„ ferrib salts, 
MnO„(ka. 

^any metallic iodides dissolve freely in sola- 
tionsof the aUali iodide8,freqaently withforma- 
^on of doifble iodides. An aqueous solution 
of El dissolves much 1, j#itb formation of EI„ 
but the greater part of/the I thus dissolved is 
ppd. on largely dilu&ig thediquid, Sqpia oHier 
perijUdes an^ogons to KL are known; part of 
the I in such compounds is more loos^ com¬ 
bined than the rest, and can generally be re-, 
mo)^ed vetj’eadUy; atal,ia solBtion,(iir iiMtaaoik 
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b ^aeed to Coj by ahalpng with OS^ Soma 
(odidea, Ptl„ Hgl„ combine with HI to tonn 
oompoonda which are best regarded as metaliio 
aoidaa(B^I„ H^gl,, <bo.). Some ot the re- 
semblanola and diSerenoe^ between the three 
allied olass^>ohlotides, bromides, and iodides, 
ate ooifaideied u the article Hsuonns, BDtABt 
ooi^uKss or xht (vob ii. p. 666). 

t M. If. F. M. 

lOSnra. I. At. w. 126-68. Mol. w. 263-06 
(».»»/>-«). [1130-116°) (Stas); [114-16°](Bamsay 
a. Tonne, 0. /. 49, 460).- solidifies at 113;6° 
(Begnai£t,Jil866.41)| (200°) (Stas); (184-36°) 
at 760 mm. (B. a. T., l,e,). Sublimes in vacito 
without melting (L. Meyer, S. 8, 1627). S.G. 
4-917 at 40-3°, 4-886 at 60°, 4-867 at 79-6°, 4-841 
at 89-8°, 4-826 at 107°, 4|(6 Uquid at 107' 


ww v-v w I • waav (•a> a y -x^vrx aH iU I y 

3-866 liquid at l8l°, 3-796 Bquid at 170°; i^l. 
inoreaaes tor 1° by -000236 (Billet, J. 1866.46). 
F.D. 0. 260°-1000° 125-127; o. 1600° 68 (ti. 
Properiis!, p.,10). SJI. (solid 9°-98°) -05412 
(Eegnault, A. Ch. [2] 78,1). S.H.p. for 1 rapont 
at 206°-377° (ejual wt. of water = 1^ -03369 

a(Streokor, W. 17,86^,^^' 1-294 at 220°-376° 

(Streoker, W. 13, 20). Heat of fusion - 11,710; 
heat of vaporisation^ 23,950 (Favre a. Silber- 
maqp, A. Ch. [3] 37,461). For vapour pressures 
of solid F from 58° to 114°, and of liquid I from 
114° to 186°, V. Bamsay a. Young, 0. J. 49, 468. 
B.V.8. 26-9. S. -018 at 10°-12° (Wittstein, J. 
1867.123) ; -016 at 6-3°(Dossios a. Weith,.^. 1869. 
879); S. in glycerin—1. (Begarding solubility 
V. further under Properties.) The abeorption- 
speotram of I vapour shows numerous fine lines 
extoahing from the red to the violet. As the 
thickness of the layer increases absorption be- 
^mes very marked in the red; but even when 
•fte wftole of the rod part is obscured, the violet 
portion rynains without bands (Pliicker, /. 1863. 
109; Xhaibn, P. 139, 603; c/. Conroy, /. 1876. 
146; and Salet, A. Qh. [4] 28,29). The emission- 
speotnun shows manf bright lines in the yellow- 
green and yellow. By using an induction-cur- 
rent o4 low tension lines are seen Coincident 
with the dark absorption dines (Calet,<.c.; AVull. 
ner, P, 120, 168); at red heat a continuous 
spectrum u observed. I crystallises very easily 
from alcohol or HIAq, ot by sublimation; the 
cry^ls are trimetrio, a-.b:e = -4866:1; -7324 
(Mftsoherlioh, S. B. 1856.416). 

Iodine was discovered by Courtois in 1811 in , 
the mother-liquoreof kelp after preparation of*! 
Na,CO,. Davy (T. 1814. 74) and Gay-Lussac 
(A. Ch. 88; 811, 319; 91,%) showed I to be an 
element, and establish^ its relationship to 
chlorine. 

Occutrsnes.—Certain mineral waters contain 
small quantities of freely AcdordirigtoWsnklyn 
(0. N. 64, 800), the water of WoodlSll Spa, near 
Lincoln, b oolonred slightly brown by ftqe I. 
Iodides of Ka and Mg, and iodatemf Mg accord¬ 
ing to Sonatadt (0. N. 26,196,281* 241)^uj 
in small quantities (fi sea-water; alkalins iodides 
are found in very maift minqrsd waters; in the 
ashes obtained by ^rrung sea-plants, and some 
■ea-anisnals; and in certain specimens of fpbili 
saltpetre doloinite, phosphates, and some other 
ajnerals. Iodides of Hg, Ag, and Fb occur in 
snsJll qpantitiss in Mexico-* 


PonMUon/f^X, decomposing alksHr 
iodides oy MnO, and pt^SO,, ot by SDlf or b 
K,0iyO, and H,SO„ or by NO,.—9. By heatini 
an acidified sotution*>f an iodide with FeCRiAf 
8. By reducing NaHL by SO, , ' 

(2NaIO,4-^8S0|■k4H,O ** 

- 2NaHSO,Aq + 8H,SO,^q+y. 

Preparation .—^0 greater jpart of the I oi 
oommeroe is prepared from hop, which is th^ 
product oi burning seb-plants; the kelp k 
lixiviated with hot water, and % liquid is eva¬ 
porated in successive sti^ea until most of the 
salts except Nad, Na,S, and Ns,S,0, have been 
rq^oved. Enough H,SO, is added to decompose 
the S compounds. Alter expoynre to the air for 
some kme S separates, and SH, and SO, escape. 
I^Phe liquid is then run off and distilled with 
addition qf mots H,SO, and MnO„ and the I is 
ooUeoted in a series oL tubulated receivers lutrf 
one ftto the other. For details of nftnulactuie 
V. Diotiokabi or Amjxn ChsmistbvP* 4'he I 
obtained as described is dried and sublimed. 
By slow resnblimation fairly pnrtfltg obtained, 
but ICy cannot thus be removed. 

The chief impurities in commefoial I are 
chlorides, water, traces of various salts, and* 
sometimes ICy. 

Stas (Cfteni. Proport. 187)J{lveB kKi methods 
lor preparing pure I1. KKs dissolved in its 
oiTO weight of water, the solution is saturated 
with 1 (about 4 parts I are required to 1 part 
El), water is added until formation of a perma¬ 
nent pp. begins. After settling, the liquid is 
poured off and shaken with { of the quantity M 
water required to bring down sdl the 1 which can 
be ppd. by this method (the amount of water 
is determined by a preliminary experimqpt on a 
small quantity of the liquM). The separated I 
is washed by decantation nntilathe washfngs 
are free from K, distilled with water from a large * 
retort, allowed to drain, placed over dry Ga2NO„ 
which is frequently changed (all other drying 
materials bring impuEties into the I), and finally 
twice distilled after mixing with 6 p.o. finely- 
powered pure BaO. The last traces of 
and traces of HI are thus removed.—2. N iodide 
is prepyed by adding powdered I to oajd oonc. 
NH,Aq until the dark-brown liquid is nearly 
colourless; the oompound is washed*by de¬ 
cantation w^ Cfcll oona NH,Aq until NH,I is 
removed, placed on a funnel, the neck of whieh 
is drawn to a*fii(«pointrand covered with'oold 
agitffl. Whmi ^e black oolbur^tF the com-* 
pound jjjanges ttvbrownish, and jptewash-water 
is colour^ yeDowish browg, tha moist iodide 
is pjpced in ten timdb its weight of water con¬ 
tained in a lame glass balloon, and slowly 
heatea on- a whter-bath to 60°-65°, when decom¬ 
position occurs evitli formation of crystals of 1, 
solution of I in NH;lAq, and a white salt, 
which is probalily NHiOj. 'When the ohange 
'seams oompletet the liqmdjk warmed to 100° 
for a fewmin:^; if tBe temperature is at onoa 
rai^ aoove 66° decoagootion oocurs very* 
rapidly, at 100° it proceeds with explosive vbk 
lence, si tte ofdinaiy tempefatnn tlm ohanga u 
very slow. After cooling, the solid whieh sspa-» 
rates is tbgpwn on to * funnel with drawn-ocrt 
neck and waahe4 with kater; it it then dis¬ 
tilled with water from a retort (NH,I0I, is not 




miatilimd), and the I i# dried #fer OaSNO and 
,floal%iy distuiing ^Jkpure BaO aa^ 1." 
BeooTory of iodine from laboaatory 
{Z-mO. 628) reoomiBendl 
•0 evaporate with exeesa of Ha.CO to heat fha 
r^e ontil it is white, A add exoJ’sa of H 80 

has separated i to wash 
alowi The 7^”' ^7 and sublime 

hi £■• ^ ‘a host obtained 

by adding 15 grams starch to about 90 crams 

*“ “ ’“'K® flask (Md 
must not be Sdod tg the starch, else the latter 

it to break), heating till red fumes appear, and 
tten removing the flame and cooling fronf time 

iodides, e.j. Hgl„ are present, Henry (B. 2, 69tl> 
h^ts TOth water and granulated Zn « Pe filing? 

”|P®I8 ia produced. The 
finalsri^mation otthe recovered I ma^ con- 
venit^l^ be conducted as described by Mohr. 
The rim rf a flat porcelain basin is ground with 
tench™ ‘he basin 

touchea ‘he nm in every part; the I is placed in 

powdered KI is strewed 

i!?? ih ■ ? *®,‘h® hy a strip of paper, 
®° “ eand-tray and very 
*’’1 ,P''®®®™ sublimatim 
should occupy several days. If any ICl is pre¬ 
sent it reacts with the KI to give KCl and I 

m«*iTi^w~^S®y'®h-hlaeIt.sott, solid with 
metal-hko lustre. Perfectly pure I is described 
OnW fh ®?,'?’”‘® h‘fh' whether solid or liquid, 
aihnii^ ®‘®® ^ are transparent (c/. 

Schultz-Sellack, P. 140, 334). I is very easily 

‘h® ®°™'‘®a the skin and 

mMoif8mcmbran®s: unsaturatcd vapour has a 

in'ain®! vapour appears deep blue 

m thm layers (Stas); a layer Ifl^entims. thick 
IS quite impervious to light (c/. Andrews, 0. N. 

' ^aP0“r shows orange-yellow fluor. 

esoence (Lommel, W. 19, *60); MlidI does not 
fluoresce (Stokes). Crystals of I polarise light 
I*® ® nomconducC of 
fi iiii.-f• ,”• ^2®)-. I flissolvesfreely 
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*^®f^ aotatloB fa the 08. 

|r sS;ro?T^« 

i “hoi, end some other solvents are 

h*l® *h* epect^ 

y?,®* refrangibility to the 
t S.ii.hi‘’‘h hlue; very cone, solu- 

^eh B. U,® 919 ™^® ®’‘®®P‘ ‘^® “'‘“■violet (</. 

The at. w.of I has been dete^mine^:—1. By 
changing Agl into AgCl (BemeBus, P. 14, 668 • 
5?“®®-...^- '8«?- ?).-2- .By syntheris of Znl; 



in solutions of alkaline oxides and in HIAq'- 

it in mnro aAfsvK!« ^ ^*^4, 

u, salts than 


quantity of KI reWd to ppt-a kno^ qZtUy® 

of Ag dissolved in HNO. (Marignao, /x.)._6. By 
VD ^ot m h‘yBjdotermining 
ruSng,S.H 7f L ®®“P®““aa-i7. By mea- 

w. of I in solution. Patemol.Nasini{B. 21,9Hi8P 
measured the lowering of the freezing-point of 

I® te“th»«“^ i—u P“^“®«d hy diLlving 

I m these liquids; tb» results point to the 

(C. J. 63 806) determined the vapour-pressure 
t^!)Ja n/i “‘'"“s*? ®“^ ®‘h®V! 8‘herMl solu- 

i“ OS, are 


|.,*r. L 

sand I, 


j. . W - Vs ““*“‘**aa* VAXUC 5 ttUU 

u 18 mwe soluble m solutions of NH 

^ ' r^3.i}.at*v*" ^ 


8.0. at 7-90 
10234 
1-0438 8-t 

1-0668 4-61 

1-0881 6-936 
1-1119 7-201 



1-178 

2!303 


- KI* 

1-13M 81)63 7-368^ 
l-163t 10-086•%-877 
W893J11-034 9-949 
1-2110 11-893 11-1*2 


I‘229» 11(6^3 1M60 
in wS™® ®®1 “ solution of tannic acid than 

0 !^''i‘‘®“ o* ‘Old parts of the acid in- 
creases S. to -42 af o. 30“ Ad^hen 8-8 parts 
imdare Kee®nt S. js -34 a^ 12“teollor, Z. 180b! 

ShclV w™7.'®‘--“P« e‘her and 

ucohol, OA and vartotshydrocaj^ns; also sol. 

^SO, (^m, B/loeo. 718), and taSO 

ttf’ r- iq. ether w 

contain HI (e/. Carles, PA. fi* 6 gsi 

5 «^i S?it'^*e*he I from the 

•atert keeor^ to Berthelot a. Jnngfleisoh 
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violet; Loeb s results point to the mol.. 
in red solutions, and a mol. w. between f 
in violet solutions. 

Determinations of theS.G. of 1 vapour, hr Oa*.-' 

0 ®®""® ®- ^eoeCup to* 

?■ ^ 8 to 8-6f (calo. for 

tain!dte^;T’o 1? 1468) A- 

c®.*c“°'*“8'®®"'‘® :-»8'd6 at 293“,8-72at 
c. 686®, 6*76 at c. 842®,6*7i at c. 1027® fi*7 ** 
IpO®.. Crafts a. Meier (B. 13.870; C B 93 891 
®h‘amed ^aar i*sults‘, the ffiemaSJd ion! 
Btant .(W to of,700“,*even when pressure was 
diminished, but decreased above that tempera¬ 
ture, and decreased th^nore rapidly the more the 
pressure was lowered* the 8.G. deoreased with 
rising temperature rapiiy to a certain point and 
. then more slowly; at a pressure of 230 mm. 8.G 
I became constant at 1400“-1800“and was=4-6; at 
tbJ mm. S.G. became constalit at o. 1400“ - at 

TeAo®®”f‘®”‘ S.G. was obtained 

at 0.1360“ At c. 1700“ V. D. oorresBonde witt 
molecular weight =« I (Biltz a. Meyer, & 22,726) 
There can be little doubt that these results prove 

ft mftnnftl dtaa/\/tya4i/\«v r.4 T t_a- w> ^ r . 

for 
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.Wtfas: 

JSTif or ui}. 9 

^ “ monovalentfa gaseous Jnole- 
oulee. I acts as a non-i^ltMlio element! it ia 
negative to all elementsaxcept O.P, Cl,and*Br 

litblnm®* ‘h® “®W*. end 

p K* “** *-7-H. Br)®,Be, . 

S, and P, bmm compounds of I with all non- 

rela^te‘nSra'^l*i^“J'°'*-‘*^- Iholoeelye 
rela^ to B. 01.ftndBrj thomfiitiAnablvk !■ mm. 



le lODlSB. 

li&nd la tha utiole EALoop ilehenis, vol. i£ 

• p. 6M; e/. also Iodides in tbis vol. p. 18. in sDlntieh b; ihs ooioni whiob it giTSS toXJG 

Seaeiiant.—l. Idisplres Ter][ slightljr in OH01,iandb7thetonnui6nofsd^.UnW 
iMisrf the Bolntion probably contains traoos ol when a drop of stanh-paste is added (^. i 
HL Aoeording to Cross a. Higgins (C. J.BS, champ,.^.14,86; Uylins, 13^30,688;Peisoc 
936) I dissol4lkt slightly in water at 100° in a O.S. 74,617; Duola^, 0. S. 74,688; Oo^ 
sealed mass tube mthprodnotionot a little alka- rSder, P. 119, 57; Ulasiwef4« H'I A. H. TC 
line^odideandioaate. £!ectrolysis of Uq yields 181). I in solnble iodides if) detqqted by add: 
HIOaAq (Kobe, J. 18{il 101).—3. I does not a yery little 01 watCr, or a drop of a solatioc 
react directly with accygm, even when 1 and 0 NO, in cone. H,BO„ and thenca little star 
are heated to e. 800° m presence ol spongj^Pt paste. lodates are iMuced to iodides by SO,i 
(Wehsara, B. 17,3896). Ogier {0. B. 86, 7^) alkaline iodates mixed with alkaline ioaides t 
sat s thsff it I vapour and 0 are subjected to ue a drop of a weak acid, ap. tartaft), ^ve ftei 
suent discharge, all the oxides ol I are pro- Many insoluble ^pdidra may be converted h 
dueed.—8. Bydrogen peroxide produces HIAq soluble Znl, by treatment with Zn and d^t 
and 0, bntoonc. HIAq is decomposed by H,0, H,'i60,Aq. Most non-metallia iodides ate deco 
with sepanition of L—4. Bp(irogen tulphide is posed by water or oanstic f;lkalis giving HI 
decomposed by I ih presence of water formiiU fikaline iodide. I'is estimated gravimetrica 
HI and S; dry H,S does not react with I.—5. by ppn. a| Agl; iodates are reduced by 80^ 
With solutions of cauatio alkalia, I forms alka- and then ppd. by AgNO,Aq. Tolumetrioalh 
lineiodidpand^odate; acoordingtoVanDeventer is estimated by iitrsCion withottandr 
a. Yan’t Hd!I, ^0 is also formed (the proof of Ns,S,0,Aq, or standard As,0, disigiJiVtd 
this is indirect, 0. 0. 1888. S62|.—6. Ammonia NsHGO,Aq. The water in ssjnples of ordine 
gaa forms NH,I And lk(«. Combinatiom’Bo. 2); I may be determined by mixing a weigh 

i ammonia solution fl'ms NH,IAq and N iodide, quantity of Hg, rubbing up wi& a uttle alcoh: 

7. ^en I is shaken with lime suspended in and carefully drying at 100°; loss of weight 
water, a bleaching liquid is obtained which re- watoi(Bolloy,Z>.P./. 126,40). The Quantity 
acts as if it containe^Ca hypoiodite CallO), and I may be determined by dissolving m a cor 
Calp>(ljnnge a. Schock, B. 16, 1883).—8. I vs- solution of an alkali sulpbite-c^ter^j, ppg. 1 
pour h&ted with oxides or carbonates of the AgNO,Aq, washing pp. with*NH,Aq to remo 
alkaline dearth metals, in presence of oxygen 1^01 and AgBr, boiling with H,0 containing 
yields periodates without formation of oxy- little AgNO, to remove Ag^O^ washing tl 
iodides; with lead oxides various oxyiodides are residual Agl, and weighing it, after drying, i 
produced (Cross a. Siginra, 0. J. S3, 406).—9. I the usual manner (Hesse, A. 132,326). 

IB oxidised to 1,0, by nitric acid, chromic an- Iodine, bromides of. Two bromides ot 
hydride, chlorates, and some other oxidisers.— are known, IBr and IBr„ but neither has bet 
10. )r <ln presence of water acts as an oxidiser gasified; attempts to prepare IBr„ analogous ' 
towards some salts and other easily oxidised 1C1„ have failed ffiornemaim, A. 168, 18f 
impounds; arsenious oxide and araenites are The combination of I with Br has been'3indie 
oxid&ed to As,0, and arsenates in alkaline solu- by Balard (A. Oh. 82,337), Lageru^ark (B. 7, r07 
tions. SulphuroM acid is oxidised to H,SO„ and Bornemarn (A. 189, 201). 
sodium thiosulph^ is oxidised to NajSfO, and Iodieb uonobbohidb IBr. Bormulanotnecef 
a little NaHSO, (fiokering, C. J. 37,128).—11. earilymolecular,botprobablyso,fromanalogyt 
With some carbon compounds I reacts to substi- ICI which has been g..sified. Prepared by beatin 
tnte I tor H, but the formed tends to repro- I with rather more than the calculated qnantit 
dnee ^s origmal compound, qp that tl.e ibactions ot D.' to 26°-60° in a retort, removing excess c 
of I with C compounds, are much Isss marked BrbyastreamofCOjiandallowingtocool. Poem 
than those of Cl and Br.—1211 dissolved in CS, dark-greyish, iodine-like crystals, melting at 36° 
reacts with ppd. arsenious sulphide (not with probabiy sublimes with only partial d^mposi 
orpiment) to give Asl, ai d S; at a higher temp, tion; smellq of Br, the vapour attaoksathe OTe 
A|A i hrs re-formed; by distilling AsA and mucou^mgq}branes. The vaponr appear 
a^ I in the ratio As,S|: 61 and heating tl;e ms- red in thict strata (Oernez, 0. 3, 74, 1190] 
tillate in a sealed tube'to 72° (Asl,),SI, was ob- Soluble in stleoJiol, CipCl» CS,, and ^thsr 
ti^ed (Sohneidei, J. pr. [2] 86, 498). •. ^loWy dAj^;^ed by waterswit’‘,,«epatation e 

Combinafians.—No combination of I with I. lferthe|pt (A. OA. r6]31,870),;inves theH.]? 
H,0 hassbeen isolated.-A-l. With most metals, of soli^I&r from solid I a^liq^Br as H, Br 
and with many non-metals, especially with H, -3470. AbyjrqteiBr.fi^Ud^ribedby Ulwi^ 
01, Br, S, Be, P, As. According to Holzmann is%ierely a mixture of IBr and ice. 

(B. 23,869) Na is scarcely attacked by I when fiiioiHa iBHfxBBOuzDX IBr,. A dark-brows 
the pure elements are^eatOd to,800°. Pe and liquid obt^e^ by heating excess of Br with'Ii 
Icombineby shakingPefilingswiCbIii^reseDce soluble in water; with alkali solutions formt 
of water; Pel, is produced, and also Pe,0,snd bromide and i»date; sMaticnin BnnUgbideooDi< 
HI probably by the formation and decompdkitioit poses to HBr sod HIO,.° . 

otPeI,(Plenn,,ir.PA.[6]16,&3^n-3. Anunonui Iodine, mrWe ef, bditer osUm CarbsE 
forms several compound with I; the nry gas iodide; e. vm. i p. 689u r , i, 

isabsorbedformingadark-bMeliquid; the volume Iodine, ehlorldss of.° I oombinss n^pidc 
ot NB, absorbed caries with temperature, at 20° with 01 even' at a- 90° (Doany a. Maceska, OJB. 
it oornsponds to 8NH,.3I, at 80° to NHii, at 0° SO, 813K Two chlorides ot I have bean isolated; 
to (l^J, at -10° to (NH,)X (Bas^g, A. I01ahd(ffl,; Id can be gasified withontdeoom- 
341, 368; ef. Binean, A. Cb. [8] 16,80 ; MiUon, position, 101, dMomposes whali heated. Kfint^ 
A.63,64). morer(/.pr.68,88: q/'.B.^489,MO^ aseetied 

• « 
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the nrabtUa nittenM •{ » MmoMoiide 101,, 
th%wn-«zi>t«aoeot tl^aompouBd fas been 
jmTed Haonay, 0. J. 88, 169); Brenken 

(B. 8,487) {aileddo^rooara any highei ohlqpds 
by paBsing 0 oref strongly cooled 101^ By 
addl^ I to liqnid 0, Hajuay (0. /. 86, 169) 
obtained • reddlalf liquid^ when the elements 
were present ilidhe ratio 1: 60, bat on removing 
presBore or raising tmperattre 0 was at onoe 
, evolved. * 

lonna itoaooELOBinii. 10. Mol w. 161'9. 
(Si-a”]; (181-S): S.a. 18-18223 (Thorpe, 0./. 
87, 174). H.F. p, 0] -2,100 (soUd 10 from 
eueoas 0 and solid I), 6,700e(Bolid 10 from 
^eons oonstitnents) (Berthelot, A. Oh. [6124, 
W0)._ VJ). 80-29^t 120°, 83-2 at 612° (HaMay, 


of I witih 4 na^s EClO, and distilling the 
prodnot fnAor powdered EOlO, (L^fSEClO, 
-E0O.+EIO,-fE0+O, + I0).-8.By boiling 
I with ezoeas of agua regia, dilating with water, 
*8haking with ether and evaporating theethereal 
liquid (Baqp^,\4j^84,1). 

iVopertMe.—I0rfeemB to exist in two forms; 
a reddish-brown oily liquid (Gtay-Iiassac, A.Ch. 
91,6), anda hyaointti-rMsolid (SohOtzenberger, 
Z. 6, 1). Thoiqie (0. 7.87, 176) says that 10 
remains liquid in a closed vessel for weeks even 
in a freezing mixture bnt solidifies on addition 
of a minute fragment of 10,, If the liqnid 10 
is exposed to the air it solidifies after a time 
and is partially changed to 10, and I (e/. Han- 
ray, 0.7 [2] 11, 816; Bornemann,,!. 189,183). 
Accofding to Stortenbeker {B. T. 0. 7,162), two 
forms of solid 10 exist, one forming dark-red 
needles melting e. 27° obtained by coaling the 
liquid 10 to -26°, and another crystallising in 
dark-red plates melting atac. 14° obtained by 
cmtallising the liquid between -10° and+ 6°. 
10 smells of I and 0, it attacks all masous 
membranes rapidly and forma very bad sorqi if 
let fall on the win; decolourises indigo, does not 
give bla#eolonr with starch (c/. OhristoAanos, 
3. 9, 434), 101 dissolves in alcohol, also in 
H01q. Can be distilled with^lyu'very slight 
decomposition (Sohiitzenberger, Z.*8, 1; 
Bomeq^ann, A. 189,183)^ 
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with evolution at p and separation of I.— 
8. Bgpochloritee ana Morales produce iodatea 
with evolution of 0 (Heo^,3.8,89^.—9. Her- 
eurie chloride forma a pp. of Hgl, (Eape, f. er. 
11,^M).—10. Stanqpns chloride ^dnoes Sn0, 

Oontb^fton.—With hydn^m chloMde to 
form HOI J0; a yellow, volatile, unstable cgm- 
pound; produced by Solving 101 in water, 
extracting with ether, and evaporating (Sohfitz. 
enbarger, 0. 3.84,889). 

^onnra TBiCHiziBinB 10, Mol w. unknown; 
decomposed by heat to 10 and 0. H.O. o. 
3-1107 (0hriBtomanos,B.10,789). [26°] (Trapp, 
7 1864.810) ; [83°] (Ohristomanos, 1a). H.F. 
(Berthelot, A. Oft. 16] 21, 870) p, 08-21,700 
solid 101, from jq^na constituents; 16,300 


0. 7 [2] 11, 819)js Absorption-speotrum oil "om gqpeoua constituents; 16,^ 

vapourti.Gemez, 0.3.74. 660. fsoBd product from aohd I and gaseous 0; 

V. unu,,!,, u. uuu. 1 rml nisi_aenn _. —uj vm 

rreBaration. —1, By passing dr;^ 0 over 


POI, 01°]-9,600 solid product from solid 10 
and gaseous 0. According to Brenken (3. 8, 
487) 101, is partially decomposed when it is 
melted. Stortenbeker (3, T. 0. 7, *162) gives 
M.F. as varying from 20° to 60°, but says that 
at pressure of 16 atmos. tha M.f. is definite ud 
- 101 °. 

Preparatim.—1. By leading excess of dry 
0 over I or 10 until yellowish-red crystals are 
formed, and then sublimigg at as Iowa tem¬ 
perature as possible in a stream of 0 (Brenhen, 
B. 8, 487).—2. By the action of H0 ofi warm 
powdered HIO,; Cl is evolved (Ditte, A.466,336). 
3. By the action of F0, on 1,0,.—4. Ohristo- 
manos (3.10,434,789) recommends to lead dry 
01 and dry HI into a well-cooled glass receiver, 
keeping the 01 in excess (HI -s 40 - H0 +10,; if 
HI is in excess the reaction HI 10, - H0 -H &0 
occurs). To prepare small quantities of lO^Mty, 
in a bulb tube, Christomanos leads dry 0 through 
the tube, cools the place where the 10, is to be 
deposited, then allows dry HI to stream thrSngb 
the tube, and finally leads dry^ sgain,all parts 
of the apparatus bemg gently mrmed eiAept that 
where the 101, is to be formed. 

Properties.—K citron-yellow, crystalline, 
deliquescent solid. Very disagreeable smell; 
attacks ibe*e^e8 and nose. Can be kej^ un¬ 
changed only m dry Cl (Bbnnay; Ohristomanos). 
In air sublimation* with partial decomposition 
begins even at —12° (0.1. Complete decomposi¬ 
tion into 10 and 01 oclurs at o. 70°-80°, even 
in an atmosphere of 0 at pressure of 760 raiy. 
of. (Melil^ff, B. 8, 490). According to Brenken 
w. 8,487) 101, does not melt when heated, but 


rer—e c y ^ ^ ^ O, *Olf UOBS UUfc lUtUb wuuu ueuittiu, UUi 

• BeacHon^eA. Water decompovs ICnacmflig. sdloomposes even in an atmosphere of 0 into 
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HOI, HIO„ V I (Hannay, C.,7 [H 11, MO)"; 
According to SAfit^^berger (l,e.) a (vntj^nnd 
ICIHOI is formed (bes^es SO, and H by ^ 
reaction of water with 10 (of. also Ibapp, 71 
18M. 810; and Bornemann, 189, 181)5— 
2. Potaeh solutian produces EIO,and El with 
separation of 1 (H., 1a). —8. Ammonia solution 
fonps NH,0, and N iomda which Cbmbines with 
a po^on Af the NH, •(Bnnsenl A. 84, 1).—< 
4. Distillea repeatedly wito potassium iodide, 
E0 and 1 are farmea.-46. Dissolves in carbon 
dieuhhide ; wlfen a satdhited solution is distilled 
001,'and OBOl, are firmed (Ha fA<).-6. With 
many metals 101 reacts to form ahlorifiss and 
iAidaa (a, 1a), t.g. witb Hg, Sn, S^Bi,Al, 
Mg, Ha— 7. Witt meroonc wUt^cuprtc oxide, 
and Uad ptrotidt, forma chloriM and iodides 
VoL. la. 


lOi and 01 at c. 26°, the temperature varying 
according to the presslre. 10, is soA water, 
with partial change to 10, HOI, and HIO,; at 
100° mis change oconrs Bnddenl;^’ and completely 
(Bornemann, B. 10, 121; Ohristomanos, Lo.^ 
Sol. benzene, sol. ooSo. H(60,. 

Beactions,-^. With water to form 10, HCH, 
and HIO,; in cold water a part of the 10, remaina 
tfhchahged; in hot water the change is oom- 
plete; to 100°eif oocurs very rapidly.—2. Wito 
camtic alkalis, chloride and toiide, chlorate and 
iodate, of the alkali ore ptqAic^ (Ohristomanos, 
Ia).— 8. With excess of afflmo»ta,NH,0,HH,I, 
and NL|uw formed ((U.—4. Nitric acid ptSiaseM 
0 an™I (0.).—6. Hydrogen iodide in excess 
forms 10 and H0 (C.).—6. Carbon disulphide 
produ^ BOBW S thiorme. tha solntinn annUln. 
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BMI (0-) (c/.V«te, P. M8,'469).-7. Carhm 
dioteidi pas^ oVw^l^ lomns a little COCl, (0.). 
B. lOlsAq shaken witb «Aver oxide forms AgCl 
and HIO,,*heated with excess of Ag^O, Ag 
periodate (Phiftjp, J5. 8 , 4).—^. Sydngm has 
no actionrat the ordinsijr temperature; when 
the I(Jlt is slightlf warmed HOI d-101 are pro¬ 
duced ; at a higher, temperature H0, HI, and I 
are obtained (0.).—10. Potassium and pboe- 
fhortu bum in I 01 „ forming oblorides a;^ 
iodides ( 0 .).— 11 . 101 , oxidises hot sulphurom 
acid solutim to SO,Aq, and hot/erroiie sulphati 
solution to ferric sulphate ra.).—IS. On carbon 
compounds the action of 101 ,is to chlorinate; 
e.^. OjH.O, even in the dark forms 0,H,G10, 
with simultfSieena production otHOl and 101. 

Iodine, eyanidsrof. Bette? called Ovanooeh 
nmiDK. V, vol. ii. p. 818; and Oiahubio iooide,' 
«. voLiii. p. 820. 

Iodide,, fluoride of. IF,. A colourless, 
strongly smeEiil^ and fuming liquid; does hot 
solidify at —20°; obtained by decomposing AgF 
by I. Attacks gK.ss and Si at red heat; no 
rotion on Hg or Ft ;wJcomposed by water to 
HIO, and HF (Gore, 0. N. 24, 291; MacIvor, 
O. N. 82,232). 

Iodine, hydride of, lonHvoBio acid, p. 11. 

loHn^ nitride ot Better called Niibookn 
soniDE (g. o. in this vol.). 

Iodine,‘^oxides of. The only oxide ot I 
which has been certainly isolated is 1 , 0 ,; the 
existence of 10, is probable. Other oxides have 
been described, but the proofs of their isolation 
are very meagre. I and 0 do not combine 
directly,; Websarg (B. 17, 2896) passed I and 0 
over spongy Ft heated to o. 300° without obtain- 
,ing any compound. According to Ogier (0. B. 
^ 72^ when a mixture of I vapour and 0 is 
submitted to the silent electric discharge all the 
oxides of tire prod; ced. 1 , 0 , is the anhydride 
otHIO„ which acid is known as a definite stable 
solid; 10 , (if it exists) is not an anhydride, it is 
said to combine with 'H,SO,. The hypothetical 
anhydride of periodic acid, I, 0 „ has not been 
isolate&t The heat of formation of 1,0, is a 
large positive quantity o. 4 {r, 000 . ^ 1 , 0 , is a 
much more stable body than any of the oxides 
' ot 01; no oxide of Br or Hhas been isolated. 

loniBB BBNioxinB. I,O',. (Iodic anhydride.) 

' Holt w. unknown, as oxide has ndt been gasified. 
S.G.C4-487 (Ditte, 21, 6 ); S.®. 2 

4-7987 (Kammerer 1. pr. 79, 9^. O.E. 0°-61°, 
- -000066. HF. from soUd I [P, 0*] = 45,029; 
P*. 0», An]-43,237; [I^», Aq]--1,792 (Th. 
S, 164). 87-187-4 at 18°; S.G. of this eolation 
-2-1266 (Kammerer, P. 138, 890). A white 
crystalline solid; crystals belong to trimetric 
system (Schabus, J. 1854. 610). , Produced by 
slowly heating dry HlO, to 170°*’ Melts when 
heatra to 0 . 800°, with decomposition into I and 
0. ^en HIO, crystallises from soiutionssion-, 
taining H,B0,. crystals of 1,0, %pe said to ac- 
oompany thefflO, (Bammelsbeig). Sol. Crater; 
tosol. e&er, alcohol, 6H01,, OS- or 0,H, (Ditto, 
O. B, 70,621). 1,0, diksolvSs m water to form 
EIO,. ‘The gmeral reaotions of 1,0, are tlmse ot 
an oxidiser: 00 passed over warmed I,0,worms 
00, and I; SO, gives SO,; H,S produces HI, 
H,0, S, and I ;,H01 forme 101,. ai)d H,0; NH, 
on heating giyea iE^O, N, and 1 {Dim, m.)<: HO 


does not xuot w&h I,0,*(KSnunerer, pr, % 
94). ao 

' Combination»,—X. ^cording to Efimme: 
(J. pr.BS, 72) when dry SO, ia;q)dssed over L 
heated to 100°, a part of the BO, is oxidisM 
SO,, a little I being seppated, qpd then a yeUI 
crystalline compound 6I,0,.S0, la formed, i 
soon as the oompoundis formCd th(fSO,mast 
stopped. The compound is decomposed by mot 
ture, even by exposure to ordinary air. Dit 
(0. B. 70, 621) says that in this reaction only 
and SO, are produced. Accordipj to Web 
(B. 20, 67) the compound ^0,.8S0, is formi 
by beating the co&stituents in a sealed tube ; 
o: 60°, and pouring off excess ot SO,; the oof 
pound is decomposed above 60°.r-2. By heatii 
iUO, slowly to 30°-40°, ot mdte quickly to ISO 
tne hydrate 31,0,,B^0 is said to be formed. Ditt 
however, safs tms is only a mixture ot 1,0, at 
HIO,.,. 

Nitroso-derivative{1).By troating^rfept 
dry finely-powdered I with c. 10 times itSMe^gl 
of the most cone. HN0,Aq, di a mixture : 
equal parts of cone. HNO,Aq and HpO,, a loot 
fiocculent yellow powder is obtained. This su 
stance was regarded by Millon (X pr. 84, 319): 
be a compound of I, 0, and HNO,; according ’ 
Kammerer (J.pr. 83, 65) it is LO,(NO).„ but i 
analyses are given. The sabsj^mce iPCxtrome 
unstable, it cannot be dried over OaO withoi 
decomposition; it is decomposed by water i 
HNO„ HIO,, and I, Heated in 00„ NO, ar 
1 , 0 , are formed. 

loniBB Dioxmii or tetboxibb. 10, or I,G 
This substance probably exists as a deflnil 
compound. One part of perfectly dry I is rubbe 
in a basin with 10-12 pts. cone. HNO,Aq S.C 
at least 1-486, until a loose fiocculent yello 
powder is produced (v. supra ); excess ot acid i 
poured off, the powder is placed in a f nrin : 
stopped with asbestos, and is then dried on 
porous tile, and finally over lime; HIO, and 
are then removed by washing with water an 
then with alcohol (^llon, J. pr. 84, 319, 837 
10 , iq described as a sulphur-yellow powder, at 
chan^d in air, decomposed to I and HIC 
by heating in air to 170°-180°, insol. cold watei 
but decomposed by boiling water giving I an 
HIO,, not acted on by alcohol. Warni HNC 
produces HIO, and I; but HBO, dissolves th 
substance, a»d ofi'booling crystals of H 2 SO 4 JG 
separate; HQlAq forms 101 and 01; aqneon 
alkah Bolptions ^oduoe'^iadates, but alcxAoli 
rolutions ot^HAlis are said th fa'l‘s^ed liquid! 
oontai{-ipg very instable oompoqjSs. 

Other dimpmndspf iodite and oxygen hav 
been described," but it is vtry doubtful whethe: 
any definite epmpound except 1,0, and probabl; 
10, has been* isolated. By the action of ozoit 
on I,JAndrowB a. Tait obtained a yellow powder 
supposed by somq] chemists to be 1,0 (A. a. I 
Pr. 9, 608; no analyse^ gften). Ogier (C. £ 
86 , 967)aaBerte8 the fon^ion of LO.bytbc 
action of ozocised 0 ju I; he desoribed it as i 
yellowdeliqnescent powdbfi decompwingat 135°< 
130?, with evolution of I and O, pving HIO 
and I with water.' Millon "X. pr, 84, 636) sap 
posed UA had obtained I„Om by exposing to mois! 
air the piMuct of hflling J^O, v^tb cone. E,80 
until both I and'O were coming o9. Eimmerer 
(X pr. 88, 78} ^ted 1^0, with 80^ and b^ 
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remama; posaibly IjQ, may.; 
but BamiAtisberg (/. pr. lb., 
oomposition o 8 G,lO, begins'ari33°, and Lang- 
kis ii/'.pr'. 66 , 36) puts the decomposition tern- 
peratnre at 130* 

Iodine, ozyacid^f, The only ozyaoids of I 
which are certainly'Tnown ar^IO, and H,IO,: 
both are solids. There are indications ofihe 
existence of HIO in aqueous solution, but niitoer 
this acid nor an^ oj its salts has been actualW 
isolated. The periodioAcid corresponding win 
H 0 O 4 has not been isolated, but mtyiy salts of 
the form Mil 04 ara know^; the periodates tom 
several Camplex seriei of salts whereas all tne per- 
chlcaatsn belong to the series U'ClO,. HIO, is 
a prodnot of tbestotion of many oxidisers on I, 
e.ff, HNO„^^n presence of H,0, KOHAq. This 
acid or an iodate is also formed by digesting 
MgO, HgO, or Ag,0 with I and H,0, or by shak¬ 
ing up AfNO, with an alcoholic solution of I. 
Electrolysis of lAq or HIAq yields HIO,. Iodides 
dissolved^ walnr are oxidised by KMnO.Aq, 
and by bleaching qiowder, to iodates. HIO, is 
produced by heating solutions of HCIO,, HClO,, 
HOlO, or HBrO, with I. If these reactions are 
compared with those whereby bromic and chloric 
acids are obtained (vol. i. p. 637, and voL ii. 
p- 16) it is seen that it is more easy to pass 
from less oxidised, or non-oxidised, compounds 
of I to HIO, than from corresponding com¬ 
pounds of Cl or Br to HOlO, or HBrO,. The 
heat of formation of HIO, is much greater than 
that of HI, whereas the heats of formation of 
HOlO, and HBrO, are considertbly less than 
those of HOI and HBr:—[H, I, Aq) = 13,170; 
[H, 1,0»,A^ - 66,800 (c/.Toh ii.p. 666 ). Periodic 
acid and its salts are stable compounds; they 
are more readily formed by oxidation pro¬ 
cesses than perchlorates, e.g. passing I ySooat 
with 0 over heated BaO produces Ba pericnate, 
and pasung 01 into an alkaline iodate in mesenoe 
of aikah produces an alkaline periodate. The 
anhydride of iodic aci^ 1 , 0 ,, is known as a stable 
loud; bat the anhydride of periodic acid, 1 , 0 ,, 
has not been isolate ( 0 . supra, lodim, oxides of). 
Dstection and esimations pf *iodates ffrid 


formed. This solution pro 


with ah a&altne iodide, addiijg a little jtaroh 
paste, and a fe^ di^s of a weak aoii, e.g. tar¬ 
taric acid, when set ftee aad colours 
Starch bine. Periodates give a brown of 
tolO, on addition of AgNO,*in^l^sedM of 
Perisdatesmay be separated from iodates 
PPS* both as Ba salts and digesting pp. 
w[th NHf carbonate, when irariodate rc- 
mms tiimhanged, but°the iodate is converted 
into BaOO,, lodatel ma;f be estimated by reduc¬ 
tion to iodides by means of SO, or BH. and 
ppn. with Ae|tIO,; or ly digesting with u and 
a HO^ when OWi set free anil decomposes 
the SI, ^ving free I which is determmod vola- 
^trioally. Pariodates may be estimated by a 
similar method Kimmins, O.y, 61,861). 
Biro-ioBouaaaiDandETro-ionitxs. Neither 
ftoid ilor any of its salts has been isolated. 


. (S'.— . 

oS NaI8|i&h5nbeia, J, pir» 81, 337; Berttt^" 
B. 10, ^I^Van DoventelB. Van’t Hofl, 0, 0. 
ms. 3fS^Laiigs (B. 15,1883),by 

the actio|ttf i on 0% suspended in water, ob¬ 
tained a d^urle^ solution which bleached Ibg- 

f ood, litmus, and cOehineal ; gave no colour 
ith starch ; addition of acids separated 1; 
H,0,Aq caused evolution of 0; the solution de¬ 
composes slowly in the dark, mote rapidly in 
sunlight, but even on boiling (os qpme hours it 
was only partially decomposed. L. a. S. suppose 
this solution to contain an I compound, analo¬ 
gous with bleaching powj^f, probably Oa.01.1. 

Iodioacid; and iodates. HIO,; MIO,. Th^ 
acid seems to have been first obtained by Connel 
by oxidising I by oono. nitrio acid (New Edin. 
Philos. Joum. 10, 93, 33>i 11, 72; 13, 2841. 

OccMrrence.—Sometimes in oommorgialnitrio 
acid (Pettenkofer, d. 1857.681). 

Formation.—1. By oxidising I by very oonc. 
HNO,Aq, or by HBrO,Aq (Kammerer, J. pr. 
79, 94), or HC10,Aq (Davy, 3. 11, 68, 284; 
16, 343).—2. By decomposing Ba(IO,), by the 
proper quantity of H,SO,Aq.—3. By euspend- 
ing Agio, in water, adding an eqq)valent 
quantity of I, filtering from Agl, and evapo- 
rating to dryness (10AgIO,+12I-46H,0+Aq 
=. 12niO,Aq + lOAgl; Kammerer, P. 138,390)1, 
The Agio, is prepared by ppg. NH^IO, by 
AgNO„ and the NH,IO, is made by'digesting 
lla(IO,), with solution of NH, carbonate.— 4. 
By digesting an aqueous or alcoholio solu¬ 
tion of AgNO, with I (10A8NO,Aq+12I + 6H,0 
= 10HNO,Aq -b lOAgI + 2HIO,Aq; Lassaigno, J. 
CMm. mut. 9,608c Weltsien, A. 91,48).-W6. By 
decomposifig K16jlqbyH,SiP,Aq, filtering, and 
evaporating to dryness; the product is impure.— 
6. By leading 01 into ^ter containing 1 in ms- 
pension; the greater *the dilution the greater 
the quantity of 01 required to change «11 
the 1 into HIO, (of. Bomemann, A. 189, 183; 
Sodini, B. 9, 1126).—7. By electrolysing solu- 


are deteemd mixingcj^on of I or HI (Biqhe, 0. B.*46, 848).—8. By 


the action of Au,0, qp I in presence of water 
(61 + 6An,0,+8H,0 + Aq - 6 HIO,Aq 6 - lOAu •. 
Colin, 0. A. 48, 280).—9. By moistening Id, 
with a little water and then shaking with ether 
or alcohol (Liebig^ P. 24, 863),—10. Alkaline 
iodates are ot^neu by ibting on I with eaustio 
alkalis, or by oxidising alkaline iodidu by 
KMnOjAqor solution of bleaching powder (Hem- 
W, A. 107,104: Esinige, Fr. 9,89; Beiohardt, 
At, B*. [ 8 ]* 6 , 109: KIAq+SKMnO. + HjO 
-KIO^Aq + 2UnO, + 2EO^f; 

3ElAq + 60s0aLAq* , 
-CaaO,),+60a01,Aq+2K01Aq).-lI. Bg(I0.h 
is obMned, along with Egl,, by shaking I with 
ppd. HgO suspended in water (Oolin, G. A. 48, 
280). . • , 

Prjparatt>H.—l. About 6~1D grams ^finely 
powdered ) U plaoed in 8 large fiosk, twiec ita 
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S4«l (0.) (e/.yn*». P.128,'■469).-7. Carbon 
dioxfdo {> 088 ^ a little 0001, ^0.). 

8, I01,A^ shaken with eiScer oxide forms AgOl 
and H10„*heated with excess of Ag^O, Ag 
periodate (PhiKgp, B, 8, 4).—9. Sydrogen has 
no actions at the ordinary temperature; when 
the is elightlf wam;^ HOI+101 are pro¬ 
duced; at a higher, temnerature HOli^' 
are obtained ( 0 .).—lO.^otff'-’--“10,. The 
vhorua bum in lOJ poured off, the semi- 

iodides ff>' ' ''s.ated to dryness in a basrt, 

»uia the rynaining acid is removed either by rdt 
peated evaporations with water or by heating to 
100°-dl80° in an air-current. The crystalline 
mass may be dissolved in water and slowly eva¬ 
porated to thecrystallisation-pi^nt.and the orys- 
tals heated to 170°.—2. Two pts. cone. H,SO« 
and 0 . 8 pts. water are added to 9 pts. finely* 
powdered£a(IO.|„ the whole is boiled tor half-an- 
hour; after settling, BaSO, is removed by filtra¬ 
tion, and tb% filtrate is evaporated until HIO, 
separates on cooling; the crystals are dissolved 
in water, a very imie Ba(IO,), is added, and the 
Uquid is evaporated^iad filtered. Stas says 
that pure HIO, cannot be obtained by this me¬ 
thod ; the crystals always contain either 
Ba(IO,), or H,SO,. The BallO,), required may 
be prraared; (1) by addi^ BaCIjAqto NaIO,Aq 
obtainm ,by passing Cl into water containing I 
to suspen^n, till the I is all dissolved, then 
adding Na^O, till neutral, and again passing in 
01 (Liebig, P. 24, 363); (2) by suspending I in 
hot saturated BaOAq and passing Cl into the 
* liquid (Kammerer, }. 1860. 94) ; (3) by adding 
rather more than the equivalent quantity of I to 
hot 00 ^) 0 . EC10,Aq, and then a few drops of 
nitric acid. Cl is freely evolved, and KIO, crys¬ 
tallises on cooling, the salt isrecrystallised once 
^■d d^mposed by BaCl,Aq.— 3. NH,I0,i8 pre¬ 
pared by digesting Ba(IO,), with NH, carbonate 
solution, ^tering, find crystallising; AgNO,Aq 
is added to a solution of the NH.IO, and the 
Agio, obtained isecoUected and washed; the 
Agio, is suspendedirPwater and I is added in the 
ratio of 1 gram to 1-857 grams of the Agio, ; the 
reacUdh lOAglO, +121+6H,Cb= 12HlD, + lOAgI 
proceeds when the liquid is,%arm8d on the 
water-bath; Agl is removed by filtration and the 
liquid is evaporated to dimness and the residue 
heated to o. 170° (Kammeler, P. 138, 390). 

•Proptrtia. —ffiO, forms colourless trimetrio 
crystals; a:6;(i » -5894:1-1903 (Bammelsberg, 
P. 90, 12); o:5:c - -9388:1:1-3181 (Schabus, J. 
1854. 810). It is'doubtful jvhether HIO, shows' 
dimorphism or not (v. B^melsberg, Sandbueh 
der Kry$tKl.-phy$ikal. Ckemie, i. 41). Thomsen 
gives ue following thermal data (Th. 2,163):— 
(H. I. O'] - 67,968 ; [HIO’, Aq] - - 2,166 ; 
P’O’, H«0] - 2,540. S.G. 4/629 (Ditto, 0. B. 
70, 621), Very solnblS in watoi^- most cone, 
solution, according to Kammerer, contains 68-51 
p.o. HIO,, boils at 100°, and has S.O. 2-^629. 
kammerer gives the following t^le:— ' 


a<}.atM° 

1-0058 

1-0268 

1-06^ 

1-1298 

1-2098 

1-2778 


PaHIO. 
l-f6W 
6-27 , 
10-64 
16-61 
21-08 
26-36 
HS9 


8.0. at U* 
1-4428 
10371 
1-6316 
1-7366 
1-8689 
i>gg64 
' 2-I2b9 


86-89 

42-16 

46-98 

^- 1 ? 

68-24 

«?•« 


does not ssaot wfth 1,0^5 volame-ohange 
ijt): a-yOiAq. Heex)]^|fBses 

■' aomt>inaHon$.—l. Aod.ao^i 

(J. pr. '38, 72) when dr^"^ ®+18“ ’ 

heated to 100°, a part p solution la represented* 
SO,, a little I being senmlome <ff one moleAlat 
crystalline oompoun^tdken as l6. For optical 
Sion as the componnwystals e. Lang, W. A. B, 
81. The oomncT -1626 (Ditto, A. Oh. [4] 21, 
62). EleoUbiysi. of EIO, prodfices I and O 
(Magnus, P. 102,1; Buff, A. 110,267). 

Beactions. —HIO, reacts as qp %nergetio 
oxidiser. 1. Most non-mettls are oxidised by 
HIO,Aq; e.g. F to H,FO„ As to H,AsO„ B to 
HBfi„.Si at 260° to SiO, (Ditto, Bl. 1870. 818); 
S, Se, and C are oxidised by heating in sealed 
t^s with HIO,Aq, S to H,SO„ Se to H,SeO„ 
gts coke at 180° and anthracite at 210° to 00,; 
diamond is mot acted on.—^2. All metaU, except 
the Ftpeetals and An, axfl o^dised by HIO,Aq.— 
3. Sulphurous add is oxidised to HjSO,; sulf 
phuretted hydrogen to S and HI; thtfeldwer 
oxides of nitrogen to HNO,.—4. Hydroehlorio 
add forms ICl, and Cl. • n 

Combinations. —1. With water to form 
2HI0,.9H,0; obtained by cooling saturated 
HIO,Aq to —17°.—2. With sulphwrioacid ; by 
dissolving BIO, in hot cone. E[,SO, and cooling, 
crystals of 2HIO,.3H,SO, ar#saidl>C) be ob. 
tained; the mother-liquor dCliosits other com¬ 
pounds of the two acids; if H,SO,.2BUO is used 
crystals of 8(H,80,.2H,0).2HI0,.2H,0 are 
formed; these compounds are decomposed by 
water (Millon, J.pr. 34,321). Crystalline bodies, 
supposed to be compounds (Davy), are obtained 
by mixing cone. HIO,Aq with solutions of H,P 04 
and HNO,. 

Basicity and formula of iodic add.—BIO, 
is generally looked on as a monobasic acid, 
analogous to HCIO, and HBrO,*. Besides <vhe 
normal K salt there exist two acid salts, EHI,0, 
and EH,I,0,; there are no chlorates or bromates 
similar to these. Iodic acid is easily decomposed 
by heat to water and*the anhydride 1,0,; such 
a rea^ion does not usually occur with monobasic 
acidg. Iodic acid is isomorphous with the dibasic 
acids; succinic and itaconic. The chlorates and 
bromatqp as a class are easily soluble uh water; 
the iodates are very slightly soluble. The ther¬ 
mal phenomena attending the formatioti of ^le 
three acids, PKlKy, HBrO„ and HIO,, mark off 
HIO, from the two others, thus:— 

- [ll,Cl,JWl*3»i*20 'tH,01,0«/q]-23,840 

' [H,Br,Aq>!»,380 [H,Br,0’,'!e^ 12,420 ' 

(HU, A^=» 18)170 [H,I,CIJJ(l]-66,800 

• <6 ‘ iji 

The heat of foimatidh of t^e acid HX decreases 
as the atomic weight of X mcreases, whereas in 
the k'&ies gf dbx/acids the heat of formation de* 
creases from Cfi to Br, but then increases yatj 
largely from Br to I. A similar variation is 
shown in the S s^ts, thus 

' [K,C1]-106^610 ‘’(k>01,01- 86,840 

[K,Br]- W,810 ' *,Br,0’]- 84,062 

[Kfl- 80,180 124,489 « 

The iodatbs are not gsnerally isomorphoos 
with ttA chlorates and bromatos. Thomsen 
says the qply case ol isomorphism is presented- 
by the Ba sal^. .There is mf donbi that the 
constitution- of periodio Mid is very diSennt 



boa (rf 
•hownoma fainy-mA'j 
■aid. IhoB, }1 one i;, 
.B^O, (228 grams) is dii 
gruis), the volume of th 
■T600-2 e.o.;^ths ml 


jDw-i «BenO]Si0 4^ 

‘ iiol wA ew#t}i-j>-tola!^ (ft til 

Sr hestlBg oBIoia-. eomiilmBds viUl hming 
' ‘ - (laetiS;^?. 1888,7ta)r-fl. Nitrogen ijdiJe, 
,‘6tt dilute sloohoUo solutions ot ^e ^tM> 
.» derivatives ,oi ^heuolSf ioms iodo-phenols 
d ammonia fWi^erodti /.jvrtlJ 37» w6). 
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acid is takm as HJ^OwSud this quantity 
grams (352) is dissoWed m 80H.jO, the volui 
o( the solutign is 14404e9'9 '^il9y'9 o.c. In 
other words, one molecular proportion ot 
dissolve^ in 80 molecular proportions of water, 
produces tM same expansion of the liquid as is 
produced by one nsolccular proportion of iodic 
acid, provided the formula of this acid is taken to 
bt H^O,. The foregoing are the chief argentents 
brought forward by Thomsen for establishing a 
diSerenoe betwetm the constitutions of io4ic j* 
acid on the one hand and chloric and bromic 
acids on the other hand, and tor Ihowing that 
iodie 1 ^ periodic acid# are closely related {Th. 

ume heats ot neutralisation ot HC10„ 

HBrOj, and HfO, are practically identical (TA. 

1,242). *^60 NaOHAq is added to NalO, a 
very small quantity of heat is developed, about 
4 p.o. o< the total heat of neutralisation; but 
the reaction ot NaOH with the monosodinm 
salt of w nndmbted dibasic acid is always ao- 
companieO byT{)e production ot as much, or 
nearly as much, heat as attends the addition 
ot the first molecular weight of NaOH to the 
acid. It iodic acid is regarded as dibasic, then 
the salt EB^IjO, must be looked on as either 
a compound of the normal salt E^^O, with 
2Hd,0, (2KH,I.0,=KjI,0,.2H,,Ij0,), or as the 
acid salt of a hypothetical acid H,I,0,. 

On the whole there appear to be marked dif¬ 
ferences between the oxyacids of I and those ot 
Cfi and Br. The oxyacids of 1 form more com¬ 
plex salts thtn those of the othejc halogens. The 
constitution ot the iodates and periodates can- 
not be settled by defining the basicities ot the 
acids HtO, and H,IO,. ^veral series of period¬ 
ates certainly exist, and there is probably more 
than a single series of iodates. • 

The salts EHI,0, and KHJ,0, may ot 
course be formulated as K.p.2l,0,.H,b and 
E,0.Bl^0,.2H-0 respectively. ’ e 

logins. These salts are formed by neu¬ 
tralising HIO, by bases, or in some oases by 
oxidising I in presence ot ifladSifo. Iodic acid. 

Formation, Nos. 10 and 11}, or bj^donble decom- 
portion from tj^e allali ioflates. The iedai^ 

* are genefffn insoluble or sligBtlyusol. in water; j 
the alkali •nUgtes are readfty solubles; EIO„ 
however, is obly'Sghtly sgluble (S- tt 20° a c. 8), 

The iodates are dibomposed l!)r heat, generally 
living a mixture of metallic do^de an^gixide, 
aometimes iodide only. Solutions ti iodates are 
more easily reduced than chlSrates; reduction 
of EIOjAqis brought abont^y^O^AqorSH^q; 

■with HIAq iodates gve I and metallic iodide ^ 
with HClAq^ they jive ipi,, 01,^0, and metauio 
chloride; dilute H,SO, prodncenHIO,. 

The Mpwing jil the chief memoirs on 
Vdates utbi^ are leferred to by bombers in the 
following descriptions(l)*Bell, I.d871. 298; 

(2) Berthelot, 0. S. 84, 1408; (3) Oafiieron, J. 

1878.284: (djtOlarke, 1.1877.48,2af; (5) Con- 
nel, a. 82, 408; (8) Ditto,* 0. JB. 70, 821:1 large excei 
(7) night, /. 1884. 147; (8) O«y-Iiassao, 0. A. I 25°«ntil ' 


1. ^e dirolabement ot ioAi^by 

erlicli, P. 11, . 

1800.401: (21)Pellagri,B.8nibH-ttSaE*^ 

/. 37. 202: (23) Pleischl, S. 48,18: (24) 
molsbcrg, P. 44,545; 46, 159; 62,4U; 90, IS 
115, 584; 125, 147; 134, 868, 499; 187, 805 
(2.5) Schonbeiu, 1. 1857. 63; (26) SeruUas, J 
19, 97, 112; 20, 515: (27) Sonnstadt,d. 187: 
187: (28) Stas, 1867.162. 

I -Immominniodafe NH,10,. Xiustroueplatet 
decompose at 150°; S. 2'6 at 16°, 14'6 at 100' 
S.G. 3'31-3-34. Pormed by action of NH,Aq o 
I, or ot HIOjAq on NH^Aq or (NHJ,00dl 
(4,24,28). • * 

Barium ioiate Ba{IOJj.HsO. By dissolvin 
I or ICl, in BaOAq; m bywppg. NaI0,Aq b. 
BaCljOr Ba(NOj).,. Lusmas monoclinio crystah 
which lose H,0 at 130°, and when strongl; 
heated form Ba periodate Ba,I,0,,. S.G. 6'18 
6 28. S. -07 ot 13-5°: -16 at 100® (4,8 ,10,12 
13,16,18,24,27). * , 

Calcium iodate Ca(IO,),. Oocuis in sea 
water. Formed by adding &01dtq.to EIO,Aq 
or HIOjAq to Ca(NO,),Aq. By action of bleach 
ing powder on EIAq crystallises with 6Mfi, ant 
from KIO,Aq + Ca(NO,),Aqwith 4H,0 (Plight) 
Efflorescent rhombic crystals; on heating givei 
mixture of CaO and Ga periodate; v. insol, 
water (6,16,18,24,27). . • 

Ci^per iodates. —1. Cu(IO,),.2H,0; greenish- 
blue pp. by mixing cone. NaIO,Aq and OaSO,Aiu 
salt with H^O remains on warming. S. 4)3 cidta 
•65 at 100°.—2.3Cu(I0,)y3Cu0.2H,Q; by action 
of HIO,Aq on strongly-higited OnV- By dis¬ 
solving (1) in NH,Aq tlie compound 
Cu(I0,),.4NH,.8^0 is fornfed (18). 

Mercury iodate H^IO.,),. By warming 
freshly ppd. HgO with HIO,Aq, or adding 
HIOjAq to Hg(KOj)jAq or IIg(CfHjO,)jAq (not 
by adding HlDi to BgOy. White powder i 
insol. water (3). 

Pofaxsiuniiodafte.—Normal iodate EIOp 
Prepared by dissolvidg I in EOHAq, evaporating 
to dryness, and dissolving out lO by alflchol 
8.8. '81; also by passing Cl into 1 suspended in 
water, neutralising by KOH4q and evaporating. 
Btas adds 1^ pts. fiClO, to semi-finid El in a 
crucible, dissolves, on cooling, in hot water, and 
recrystallises the EIO, whiiffl sepamtes (8,16, 
17, 28). Crystallises in cubical forms. B.0.1* 
8'97fi; EI0,Aq S.G. Wdl at 19-6» contains 
9-08 EIO, to 10|wai« (13). S. at ■5° 6'8, at 
9-6° 6-7, at«° 7-7, at 22-2° 9-2, at 46-8° 16-6, at 
69-2° 27 (8). Insol. alcohol S.G. -SI. Poisonous. 
Decomposes, at higher temperature than EClOn 
to El an^*, without production of EIQ,; 
dieattd with MnO, form^ I. 0, and E,0 (8,24, 
25). EIO,Aq shaken with finely-divided Pe gives 
El (21)y From station in hot dilute H,SO,Aq 
rhombic crystals of 2EIO,.iI,0 separate, which 
losef&O at 190° (6). The double eaU 
EIO,.EHSO, is obtained by heating EIO, in 


lotdnn^ H,SO,Aq, evaporating ate 
^0, oiystallisef out, and farther 
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BMI (0.) («/• , 

Hos^ passed ovi 


, P. 128,'469).—7. Carbon \ 
J}:loz 2 &sa little OOOlj (C.). 

Aar toms AgCl 

and HIO.,'heated with eiows of Ag,0, h.g 
periodate (FhiSip. B. 8, 4).-9. Bydmgm has 
no actionsat the’ordinary temperature; ■when 
the li is dighUy wam^ HOl+IOl^e prq-_ 
duoed; ut a higher. tem^prature.BWms a <Jou6 
are obtained (0.).—lO v S.lhed by heating KIO, 
p}iorus bnmo-’juuiAg, or by adding to lOl^q lees 
f' *<000 enough KOSU.q to saturate it (e. ratto 
E0H;2IC!',) and allowing to evaporate (16,24,26). 
8. iCri-iodate KH^O, (or K,0.3Ij0j.2H,0). 
Formed by adding a large excess of £QiO,Aq to 
E10,Aq and evaporating; also by heating EIO, 
with large excess of dilute H^^jAq and evapo, 
rating at 26'’. Large transparent triolinio crys' 
tals; lose all H,0 at 200°. S. 4 at 16° (6,16, 
24,26). Berthelot (2) describes a basic iodate 
KI0,.K,0 obtained by heating El in 0. 

Silver iiSiM AglO,. Formed by ppg. 
AgNO|Aq by HIO.Aq or NaIO,Aq. Crystallises 
from NH^q in mbnoi^inio crystals. S.O. 6-4. 
Soluble without deooiSposition in dilute HN 0,Aq 
(4, 14,16, 24.28). 

Sodium iodate NalO,. Prepared by satura¬ 
ting 10 pts. water holding 1 pt. I in suspension, 
wito Pl, neutralising by Na,CO„ again passing 
01, again Keutraiising by Na^CO, and passing Cl, 
and so ong finally the solution is evaporated 
to ^th its bulh and mixed whiie warm with halt 
its volume of alcohol; the crystals which separate 
are pressed and washed with alcohol till free 
' from NaCl (16). Crystallises at under 6° with 
2H,0, above 6° witir H,0; at 70° crystals of 
NalO, form; hydrates with 8, 6, and 3 Hfi are 
also described (6,18, 24). 8.2-62 at 0°, 33 9 at 
<00° (18). Loses 0 and I when heated (15). 
tcoordtog to Bammelsberg (24), a compound of 
Nal with NfijO, (ONiJ-NaP^) remains on heating 
NalO,. 'Wl'th oonc.lHClAq, Cl is evolved, and a 
compound of HIQ, and NaCl remains (6). 
Double salta with Nal are obtained by eva¬ 
porating mixtures of NaIO,Aq with NalAq; 
NaI.NarO,.8HA NaI.NaIO,.10H.A and 

8NnI.2NaIO,.20H,0 are described (6, lO, 19,24). 
The existence of acid iodates'is denied (0,82; 
«/. 18, 22, 26). 

Besides the foregoing ctodates, the follow¬ 
ing have been prepared :—Cd(IO,)j (24); 
Oo(lba)rH,0 and Co(10,)2.6H..O (4, 24); various 
Fe iodates (1, 6, 24); Pb(IO,), (23, 24); 
Hg(I0,)r4H,0 (6, 16, 18); Ni(10,)a.H,0 and 
Ni(l0.),.6H,0 (4, 24):* Sr(IO,), (24); 
En(I0,)r2^,0. Iodates or Al, Bi, Ce, Cr, l)i. 
An, La, Li, Mn, Sr, Sn, U, T, and Zn also seem 
to exist, but they have not been fully investi¬ 
gated. 

Fxnonio iom and rcBiofixTBa—The only 
acid which has been isolated is'fiJO,; but 
at least five distinct series of periemates are 
brown. The anhydride of periodic acid has Aot 
been obtained; when the acid is notted iyose^ 
Bi,0, 0, and 1, sn^ iodic anhydride, re¬ 
mains ; Bengieser in 1886 17, 26ti stated 

that by heating periodic to 16()*it lost 
Water of* crystallisation, attd thto, 0 cornea off 
rwidly at 180°; but according to itommelmrg 
{f.pr. 108,278) and Liuqffcto,(/. pr. 66,86) de- 
''aompositionbegineats. . 


I0Dfi7E, OXIDES OF. 

'doe. not aiact wfth 

(J.pr.'88,72) when another 

heated to 100°, a pa** 

SO,, a little I being seT**' ““99 “ 1 on *aa 


BO„ a utue 1 nemg p jgg 

crystalhne oo”l^“^aA.l6. ii.pr^ared I 

nifi#,*^>£. o°°‘P°°°M orof Moal ?am NaOi 
S On, .^iTO^^noentratmg, and allowin 
tor v9'"i 6 W, 267). This prooes 

?■ pL^aJSJ.0, and th 

lattS.'-4i..' . rsm/solnble ^d may be remove 
by long-oontinuec washing with cold wate 
(Kimmins, G. J. 61,867), but it is not necessar. 
to dolhis in preparing H,IO,., The Na salt i 
dissolved in water with addiwn of just enong! 
KNO, to torn a clear solution, and AgNO,Aq i 
added; a btpwn pp. of AgAIO, is thus obtainei 
(Eimmins, 0. J. 61,868 • former observers sale 
that XgJO, or AgAJiO, is produce®.' Thi 
brown Ag salt is suspended in water, and<shdxer 
with Br; AgBr ppts., and H;IO, along witt 
HBrO, goes into solution; the fil'rcte is eva 
porated to the crystallising point, whereby HBrO, 
is decomposed, and is then placed over H,SO, in 
vacuo (Kammerer, P. 188, 890).—2. 
prepared as described in 1 is dissolved in cone, 
IINOjAq, and the solution is evtiporateh at 100°, 
orange-red crystals of AgI0,3,0 separate; by 
treatment with cold water this salt decomposes 
to H,IO,A9< 3nd Ag,I,0,.3H,0 which may be 
again converted into AglO, by solution in cone. 
HNO,Aq and evaporation (Magnus a. Ammer- 
miillor, P. 28, 614).—8. NaAJO* prepared as 
described in 1, and mixed with Na,H,IO,, is 
dissolved in as little dilate HNO,Aq as possible, 
Pb(NO,)jAq is added, the pp. of Pb periodate 
(Pb,(IO,)„ Eimmins) is digested with rather less 
mlute ^80,Aq than suffices to deempose it 2U, 
and the liquid is filtered and evaporated (Ben¬ 
gieser, A. 17, 264). 

Properties.—tl^O, oryatsUises in transparent, 
oolourle8sprisms,probablymonoolinio(Bammels- 
berg). . M.P. 183° (Bammelsberg, /. pr. 103,278), 
130° (Langlois, J.pr. 66,86); melting is accom¬ 
panied by partial decomposition (Bengieser, A. 
17, 264,jimt the temperature of deaomjnsitioi 
at 180°). H,IO, does not lose weight at 100°, 
nor by keeping over H,SO,. Very deliquescent; 
toirly sol. in.clca!:.bl; slightly sol. in ether. 
Thomsen (B. 7,71; Th. 2, 427) gives the follow¬ 
ing d^ta forjS.Ct. o^d expansion of H,IO,Aq >»- 

' Bstloof s S.O. ot Bipsnmnforleub 
H.I04H,0 ' c solution tonygii.ireightofaoU 
H.IO,.20H?) 
w 40 ,, 

„ 160 « *■ 
n 620 ,, 

The volumet^witen aEgO'-is present b ai, 
pressed by the dormula 'fafl9a+59't. Tha 
following thennal data are taken from Thomsen 
(Th. 2,166) :-^*,I,0*]-106,780; [H‘IO*,Aq]- . 
-1880; [l».0’,Aq]-27,000." H,IO,a,q exposed 
to air becomes yellow, and<*ameUs smongly 8l 
osone. u' 

Bsaettotu.—H JOgAq reacts aw an anergatb 
oxidiser; with it pves 01 imd HIO. (M. n. 
A., U .); with P and Bi it forms ffi, ana Bi.0. 


1;4008 « 

<69-77 

• 1-2166 

69-80 

1-1121 

69-99 

1-0670 

60-2 

< 1-0288 

600 





(Uh^eMr, te.),i 0. 
oth# *iugd« tea 
HI are also oxidised 

it forms Zn 0 >a| 04 .dWP«;™^;.‘“ ^ 
tlT^ (Beagieser, ijx). . . . 

VxBiosATxL gMnrf /^T^.-peniditiBatti 1 fad ammonia (Wiligerodi, /.pri 
solnble in water; they ap“"'~ ~ " ''“■•• 

from the Ka'br E salts by;' 
from solntioiy acidified 


^ «0'^tyJ-j>-ioIa|^ 

, w .heating liBtoro* oomK^ds with Itaaiaa 
1868,7»).-9.NitrogeniodMe, 
/on dilate alooholio solntions of ijie potaa- 
'derivatiyes of phenolSi'fiHfos iodo-pheaob 


Jiyeeis^rOpyl | 
F are formed by 


them are decomposed by^lSSI giving 0 and 
metallio iodides, e^. EIO,, AglO,; others evolve 
0 and 1, aad leave either oxide, ».g. salts of 
Ni and Ug, or a raixtore of oxide and iodide, 
salts of Pb, Cn, Od; Hg sMts give iodide and 
Hg; NH, salts decompose explosively to L N, 0, 
and HgO. Vety many periodates are Known; 

av.__t._ jT. . 1 - j •_!__1 ^1. __■ Ai-- 


tfaey may be divAed into eeveral classes ; 

los an( 


following scheme presents the chief classes 
the chief salts in each class. The leomenclature 
I is th^ adopted in«0i]vlin>Kraat’8 Ha^huch. 
AIL acids except HJO., are hypotnetical; 
foraidns of salts are given here without water of 
crystallisation^ 


FeH,IO. 
Pb.H,{IO.), 
AgjH.IO,, 
CdHIO, 
Ag,HIO. 
Ni.(IOJ„ 


„ _ „87,4;»6). 

The displaoem^ of ioftine by 
may t>e effected by beating 



(CdHIO,, 

Ag,HIO. 


When a salt is obtained by ppn. from a 


e |,aoidified solution of an alkali salt, the aeries i 


whioh theppd. salt belongs is conditioned byth 
relative quantity of acid present; thus who 
AgHO, is added to a solution of Ns^,IO, 
KjIjO, or KIO„ acidified by, a little HNO, 
AgjinO, is obtained; when more HNO, is presen 
the pp. is Ag;/l,IO,; and when cone, acid is pr« 

Pkbiodates. 


(kththftriodatu 
denred from H,IO« 

ifeKhpertodatei 
derived from H.IO, 

Dlmeio-periodates 
derived from HJlgO* 


(8H.IO.-3H.O=H*I,0,) 

BeHaI9, 

c^jioi’ 

Ba^IjO, 

CdAO, 

Oa.(IO.), 

CdHIO, 

. CaJ.O, 

OUjHIO, 


C%I.,0, 

F6.(I0.), 

Ni.(W,). 

FeHIjO, 

FeH,IO, 

K.IO. 

MgJA 

Hg.IO. 

Ag,,HIO. 

NiAO, 

Ag.IO. 

Sr,(IOJ, 

KAO, 

AgjHjIO, 

E,HI.,0, 

Ag,H,IO, 


AgAO, 

Na,H,IO. 


NaAO, 

Ni«H,IO. 


SrAO, 

Zn,(IOjr 


ZnAO, 

Di-perU>date* 
derlred from H,LOti 

(sh,io,-h,o»hJ.o, 


IHtnew-dipe/iodatet 
derived from 

(3HAO„ - 8H,OaH„IgO,.) 

.) 

oOO 



AgA0„ 



ZnAO„ 




Uda-periodatet 
ilerived from HIO, 
(H.IO.-SH.OaHld,) 


Ba(IO,, 
Cd(IOJ, • 
OajlOJ, 

Fehoi 

PbSoj, 

EIO, 

Agio. 

NalO, 

Sr(IOJ, 


mmioptrMaUa 
derived from H.oT.Oa 
(6H,IO.-10H.O=HJ.7L) 

Ba,I,Oa • 


Ths series Jio sAich tepe^odate belong 
seems tlWIpend partly on feovnatrre of ine 
base, ands BLa la rge extent on Hhe conditions 
of pieparatton^By nmitrali8ing*H,I0,Aq by 
NaOHAq Bammefoberg (P. 1^4, 368, 490) ob¬ 
tained NalO,; by neatraliqjnn the s^e acid 
by vations carbonates the foUowiisg suta have 
bMn obtained:— • 


Udapmia 

CkhlOJ, 

% 


Sr(] 


IH-tetiet 

Mg.LOh 

Zn,I,0„. 


Ortto-wlu Dtmai>-ieriu 

BeHJO, Oa,I,& 

Ca}I,0, . 

Mg^, 

Zn^€, 

By Sassing 0 fnto a hofmixtnrepf EIO, and 
EOH, KIO„ E,I,0„ and E,HI,Oo are produced; 
but the Na s^ts formed finder simiVIlr conditions 
are Ha,H40„ Na,H.,rO„ J^a.I-O,, and per¬ 
haps NuIO^. By heating Ba(iO,), the aalt 


sentthe salt AgIO,Isobtained. Boiling salts ofths 
ortho-, meso-, or dimeso- series with HN 0,Aq as a 
rule produces salts q( the meta- series. Add salts 
of the ortho- series are changed to notmal salts of 
the meso- or dimeso- series by beating, and acid 
salts of the meso- series are changed to normal 
salts of the di^so- series; thns Pb,H,(IO,), at 
275° givesPb,(K>,)j aftd H,0, and Ag,HIO, pves 
Ag.IaO, and ^0 at 800°. Some of the periodates 
B^ow very distinctly the difference between so- 
oaUed ' watef of crystallisation ’ and * water of 
oonttitutidn'; thus Ag,HIO, (which might be 
written Ag,IiH.,0„) an^^gJ., 09 H ,0 (whioh also 
might be writteg Agjl^Oj are quite different 
bodies; the change 2A!^J[l0,=AgJ,0,+H,0 
oe^rs at 800°, bat Ag,Ia0pH,0 iosM H,0 at 
180°; again AgjHjIO, (whioh might be written 
Ag,I,H,0i,) is a dark-red pp., obtained by add jig 
Aa^'0, toVa^fltlOi^n a sliglitexcess of ^0,Aq, 
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ICDte, OXIDES OP. 


(0.) (ef.- 


», P. 128,'469).—7. Oarhon 
oVet^litonra a little COCa,<C.). 

8. ICOfl ahaken with jfteer (KCTdc tonus AgU 
and mO,/heated with excess ot Ag,0, Ag 
periodate (PhiSip, B. 8, 4).-9. Bydrogm has 
no actioneat the ordinary temperature; when 

- pipv 


does not hiaot wRh 

.94). 

(J.pr.'38,79)when ' 


tPl Of -f-l-.. «. 


NaAIO, 


nK^'**' *'* xuuuiseu ^x»s Xf 944) has 

fietermined the heat of neutralisation by EOQ ot 
H^0„ with the following resultse 
"• [8^0*14, aXOHAlfl dtfi' 

1 «,uo 


iieatedto 100 °, a part K;^^pps,,tonuedbypt^ 
SO,, a little I being ^jsolution <8 isqual weighi 
crystalline oompoun^’rthe second sglt is less a 
li3Bii£'^«.|^.o^^un^i^in whioh it ma^ be st 


18,690 

19,740 


11,440 

X160 

1,800 


Prom 


8 89,040 

these results Thomsen eonolndes that 


H,IO, is dibasie, but that basio salts are pro¬ 
duced when moK* than 2EOH reacts. To ex¬ 
plain the existence^r many of the periodates, 
Thomsen prefers to double the formula of the 
acid and to represent it as normally tetrabasio, 
thus H,I,0,.3H,0: he classifies the chief period¬ 
ates ifl follows “ 

' Normal mlU. 

‘ B>AO,.8H,0 

Basie salts. 

(l)BBAO.,.9H,0 (2)K>«AO„.H,P 

(8)BVA. 

The existence of undoubted acid salts, tA. salts 
in the H is not combined with 0 in the 
form of H,0, militates against the olassifioation 

Thomsen. The reaction of EOHAq with 
•£[,10^ is almost certainly a complex occur¬ 
rence. a 

In the following description of periodates 
only one or two salta in each series are described 
in detail. , 

The following ate &c principal memoirs on 
perio^ytes; they ate rmirm Jx) in the following 
paragraphs by numbers t (1) Afterbecg, J. 1873. 
967; (9) Bengieser, A. 17, 960; (3) Blomstrand, 
B. 8, 817; (4) Femlund, J. 1867. 166; (6) 
Oroth, P. 184, 636; (6) BSmmins, 0. /. 61,366; 
66^148; (7) Langlois, /. 1869.846; (8) Lautsoh, 
X pr. 100,66; (9) U^us a. Ammermullqr, P. 
9^ 614; (10) Philipp, 313,4; (11) Bammelsberg, 
P.44,646 ; 46, U9; 69,416; 60,19; 116,684^ 
196,147; 184,868, 499; lb7,806; (19) Bitter, 
0^-X (6jh ed.), 1 [9] 80b. 

Ortho-series; salts derived from H,IO, 

BqfiumorthmeriodaU Ba,(IOJ, Prepared 
W heating Ba(IO,), in a current of diy air 
(Biginra a. Cross, 0. JV86, hl8)s by passing I 
Tapour and dry air over heated ImO (S. a. 0.) ; 
by heating Bi^ in a current of dry w so long I 
as 1 is pven oS (S. a. 0.). Insol. water f soil* 
HNO^q; heated in B gives BaJ% And B^. 

BUtsr orthopsipAdatss.—l. A^O,; laid bo 
be ppd. as a brown saltadding AgNO,Aq to a 
neutral solution oban ukaline p«iodate, also by 
i h a kin d AgJi,0,.3H,0 vrith oedd jLgMO,Ai| (11) ; 
Kinunios (6) tailed to obtain this salt ; In. in 
BBO,Aq and in NHrAq.—9.X8,HJO,: dark- 
red m by ad^ng AgNO,Ag*'to(Na 3 |IO,A 4 
« K,40,Ag in slight excess ot HNO, )[6).—r 


rated 


btlnned vrashhig with ss 


quantities ot cold water (6). 

For descriptions ot the other sdts ot ) 
aeries o. (1) tor Be salt, ( 6 ) tor Ou aSS Fa salts, 
for Eg smt, (ll),for Oa, ^ and Zn salts (for i 
mpls ot salts, v. p. 98). . 

Keso-series; salts derived from hy, 
thetioal H,IO,. « ' 

C’ Barium vusoperiodaU Bs,(IOPr 6 H^. 
ppg. the corresponding K salt by Bi^HO, 
( 11 ). 

IMassium mssopefiodAts EJO,.4£L0. S 
Is prepared by saturating with 01 a tatd^oi 
solution ot equal weights of EQ), and EOH, a 
repeatedly crystallising; the salt |sResolved 
water and the solution is ppd. by alcohol ( 11 ). 

Silver mesoperiodate (acid salt) Ag,HI( 

A dark-brown pp. by ppg. Na,H,10, de EXO, 
just enough dilute HNO,Aq to form a mutii 

(6). tr •' 

For description of other oalts of this serr 
(formnUe given oa p. 93), v. ( 6 ) for salts ot I 
and Ni, and (11) tor salts of Od (crystallises wit 
6 H 2 O) and Sr. 

Bimeso-seriesi salts derived from hypi 
thetioal 

Barium dimesoperiod^ Ba^O,. Obtains 
by ppn. from alk^ periodates in presence c 
HBO,. By neutralising H,IO^q by BaOAq, 
salt with 7Bf> is obtained, whioh loses 4H,0 a 
100°, and on strongly heating upas to BeqlO 
(11,7,8). . 

Feme dmesoperiodati (acid salt) FaHI,Oi 
By ppg. solution of Na^alO) or Hffi, b; 
FeCl,Aq and drying at 100°. Boiling witt 
dilute HNO,Aq does not change this salt ( 6 ). 

Botassmm dimesoperiodates E,1,0, and 
EJ9I,0a. Both salts are obtained by passing 01 
into EIO, mixed with EOHAq ( 6 ). B equal 
weight# ot the EIO, and EOH are nsed/land the 
EIO, which separates is removed by ffitratio^ 
the filtrate oq.oog;eotration gives XIiO, | if &ia 
filtrate is eiUctly neutralised by 1 ^ 0 , the salt 
E,Lp,. 8 H 20 <[v. also ll),piystslliseB out without 
.concentration ;,°if excess od 
E,HI,^ is (obtained. A solutiqn of EIO, to 
whiolrEOP is adbed is said |c niolinio otys- 

tale ot E,I,0,,9H,(F on qoncentration ( 6 , 9). 
E,1^0, is soluble in EOHA^; S. 10-8 cold water; 
Boluiun bas<:dkaline reaction; 01 led into boil¬ 
ing E,I,0^q produces EIO,; with I, El add 
EIO, are produced: strongly heated leaves 
2EI.k0(llJ. 


&lver dmesfperiodaU 
yellow crystals, obtained ' 


*Ar,I, 0,.8H4. 
^treating AglO,. 


it- 

,___ __ ,0 

with cold water (6, 9).u Mealed to 1W° tor 19 
hours olsret-ooloored crystals of Ag|]^0,.^0ate 
formed; and when the teni|)erature ib ndsedPto 
180° an^kept there lor many bonraa chocolate- - 
coloured q^owder, A8,I,0„ remits (M. When* 
Ag,I,0, is treaty with NB,Aq,*AgAO|, is pro- 
ducra (11). 

For descriptione ef other salts of this eerlae 



((onrala giTan m p. Si' 
/otTstpIJMei viib 7 a 
Ki and Zn, (7) for 
8H,0), (8) and (I 



Ay 

, , . InifcVA.; 

iR oV“«T7«i'?owI. M •IcohoU il.i 

“lb iodine dis 


npi ^ 


Feme meUmeriodate Fo*- ... . •' 

• low, ptodaosd D}' boiling Fe: 
with oono. HNOiAq (6). 

PobamummetapenodaU KIO,. Prepared by 
latnnting with Oi » boiling oono. solution of 
sfl’l®* P*^ ^0, and KOH, otoling, and crya- 
^aing repeatedly from water (6, 7, 9. M). 
B.-86 cold water iahuostiasol.KOHAq. Krb.Aq 
shows acid reaotioft At 800“ forms KIO„ dt 
nomposed by I at 160°. Bcduoed in solution b? 

“ ‘'*®“ asidised to 

pO,(8,9,10). . . ^ 

”>tiaperiodate Agio,. By dissolving 
or K,IjO, in cone. HNO, Aq 
Wd adding AgND, j also by treating Ag,,H,IO,, 
AgiHjIO,, 6r Ag,I,0, with oono. HNO,Aq and 
evaporating on steam-bath. Orange-coloured 
• “® AgI0,.H,0; heated to 

180 for 6 hours Agio, remains as a bright-yel- 
Decomposed by water giving 

For desoriptions of other salts of this series 
(formulsB given on p. 23) v. (11) tor salts of Ba, 
Od, Oa, and Sr (crystallises with 6H.,0), (6), 17). 
(8), (9), and (11) for salt of Na (crystallises with 
2and8HjO). 

Di-series; salts derived from hypothetical 
HAO,,. 

Cadmium diperiodate Cd,lj0„.8H,0. By 
ppg. a slightly acidified solution of NalO, by a 
lolnble Od 8ai^(ll). ‘ ■' 

saver diper^te Ag^O„.e By treating 
Ag,I,0, with NHjAq (8,11). * 

For descriptions of the other salts of this 
series (formulss given onsp. 23) o. ( 11 ) for salt 
of Ou (crystallises with H.,0 and 7H,0), (11) tor 
Mlt of Mg (with 6 and 9 H,0), (H) for *lt of 
Hg («/. 8), (7) for salt of Zn (c/. 11).^ 

Di^so-di and Tri-meso series; salts 
denvedlrom hypothetical andfej-O.,. 

reipeotlVely; «.(8)and(ll). ‘ “ 

Iodine, phosphides of, Igdteia called P/ios- 
paortM todties; o. Phosphobds. * 

Iodine, selenides o& bettgr cadled Selenion 
*odtde3; vdinbRuton. e * * e 

jtodine, jW^es ef, bottjr ciBIod Silicon 

•oduiss p Ve ® 

Iodine, eniphidei of, bbtter dialled Stdvhur 
lodtdee ; «. Soubdb. 

j. Iodine, tellnrides of, botter^ialteiT’rflKWiim 
todtdst ; V, Tstumiim. , M. M. P. M 
lODO-AOSTIO AOIO 0,H|I0, in. 

OHAOO^H. MoLw. 186.^24. 

, 1 . digestipg bromo-aoetdo 

ether with KI and "aloolml, for about two hours 
■“ 0® tl»e resulting iodo- 

awno etheP and decomposing it with bsryta- 
»«er (Pefkin a. Dd)ipa, P. df. [4] 18, 64).—2. 

, By boiling Ao,0 with iodine and Adds acid 
(Sohfltsenborgtt, J. pr. 187, 108).-#. By the 
oxidation of Ado-aostio aldshyde fOhantard. 

A. OA. [6116,162). ^ ' 


oowp^ds with (toing 
- (Jiiebte, Z, 18M,7M).--9. Kitrogen iodide, 
„’on dilate aloohoho solutions of the potae- 
deritaUvM of phenois, fmrins iodmpBenob 
And ammonia (Willgerodt, J.pr. [2] 87,446). 

Jljg displacement of ioline hj 
™ay|TO by beaVng 


Kao.,: *»rTiffitfi'iv*~'--| ei|)nni qs* 

aqueous solution by alcohol.— 

odHio^aoir ***'*** 8'J 

Methyl ether MeA'. (110“). Pungfnt Kqui. 
(Aronstein a. Kramps, B. 14, 604). 

Ethyl etherMA', (180°). From bromo 
acetic ether, KI, and alcohol (P. a. D.). Alsi 
ftom chloro-acetig acid, KI, and alcohol (96 p.o. 
by heating on the water-bath in the dart. EmUi 
obtained by heating chloro-acetio ether wit! 
CaljOJaq at 76° (Spindler, A. 231,272). Pungeni 
heavy oil. Decomposed by EtI at 230“ gi^s 
acetic ether and ethylene iodidi (ironstein a‘ 
Kramps B. 13. 489; 14. 604). With Me,a it 

Cl.CHj.C^ O.CO.CHJ. S.G. « 1'964. Prom 
chloro-ethyl chloro-acetste by gently heating 
with an alcoholic solution of Nal (Henry, 0. B. 
97,1308). Very pungent oil. Turns brum in 
daylight. • 

SiG. 11-679. 
alcoholic Nal 


Propyl ether PrA'. (198‘ 

From propyl chloro-aoetate an. _ 

(Heniy, 0. B. 100,114). Pungent oil 

Amide CH,I.C0.NH, (168“]. Formed from 
methyl lodo-acotate and alcoholic NH, (Heniy). 
Mso from chloro-acetamide and alooholio KI, 
by standing a few days in the cold (MensChStkin 
a. Jermolajeff, Z. 1871, 6). Small needles or 
pnsms, 

o CHjI.cn. lodo-acetowitrile. 7187®r' 

T. 8307. From chloro-acetoivitrile and 
alcoholic Nal (Henry, O. B.403, 413)1 Colour- 
less, very pungent oil, wh^h becomes brown 
m daylight. V. sol. aloohpl and ether. Slightly 
decomposed on distillation, with liberation of 

cM^in® 

Di-iodo-aoetio'acid CHIa.CO^. Formed by 
heating di-bromo-acetip ether with KI,converting 
tlie resulting di>iodo>roetic ether into a Oa salt 
with milk of lime, and adding HCI (Perkin a, 
Bnppa, C* J, 13,1). Cmtalline snlphnr-yeuow 
compound, volatile in 'the cold, si. sol. water. 
Does not blister the skin. The K and Na salts 
are deliquescent.—BaA',: trimetric crystals, 
giving off iodine whin heated.—C^' ; silky 
yellow needles.—PbA',: crystalline pp.—AgA': 
yellow crystalline powder. „ 

Ethyl ether EtA*. Formed by tioating 
di-ohloro-ooeNo efcor *ith OaI,3|aq at 76“ 
(Spindler, A.^31, 278). Formed aleo by adding 
iodine to a solution of diaso-aoetio ether in ether 
(Cuhius, J. pt^ [2] 88, 433). Oil, volatile witti 
reddAiB on ezposoire to air* 

Amide OHI,.CONH,.. j?02“]. Formed by 
the airtion of lodiup npon»a ooU aloohoUo solu. 
tion of diaxo-aootamido’(Cliwtins, B. 18,1286). 
Fon^ also by tho action of oono. NHAq upon 
A-io#3-aoetio other. Gieoniih-whito prisms 
(from hot TOtor) ; v. sL loL water. Very steUo 
towi^ aoids am alktdii. 



igDifTE, 


8 

IL«I (0.) (o/.ySy«,ri; i28,’469).-7. Oarlon, 
lifwsife passed oVf^felifonM a little COCl, (C.). 

I. I01,A« ehaiien imer oxide forma AgCl 
md HIO„*lieated with exoesa of Ag^O, Ag 
(eriodata phiUfi, B. 8. 4).—9. Sydrogm has 
to actions at the 'ordinary temperatare; when 
he 101, ia sUghtly wamgsd HOI+101 aro fro- 
luoed; at ahighei; tempaatos^Biirwater 
are, obtaissftig'Bioolose^aBk to stand for about a ' 
week (in summer). Water (600 o.c.) is tjicn 
added, when the iodo-aoetio aldehyde separakea 
as an oif (Ghautard, A. Oh. [6] 16, 145 ; G. B. 
102,118; 0. N. 64, 87: cf. W. P. Bloxam a. E. 

P. Herroun, 0. N. 68, 301; 64,138). 

Proptrties. —Limpid colourless oil, unin¬ 
flammable. Blackens rapidl/ when exposed to 
light. Its vapour is excessively irritatin'^. 
Cannot he distilled even in vaetio. Decomposes 
at 80°. Miscible with alcohol, eti.si, 
and CS,. Si. sol. water. Forms a crystalline 
hydrate. Arr&s a crystalline compound with 
NaHSO,. 



BeacUona .—It 
, iodoform. Cone. 


DSute aqueous KOH forma 
OHAq resinities it.—2. Am¬ 
monia either aqueous or dcoholio forms ammo¬ 
nium iodide and various bases, e.g. oxytrialdine 
(0,H,),N.O,E,OH.—8, Chlorine and bromine at 
ordignry temperatures displace iodine giving 
ehloro- And bromo-acetic aldehydes and resins. 
4. All mineral acide decompose iodo-acetio 
aldehyde.—6. Beducing agents (Na amalgam, 
Zn and HCl) remove the iodine.—6. Oxidation 
with HNO, yields CH,I.CO,H [82°].—7. NaOEt 
and KOEt yield only resinous matters.—8. Sifecr 
acetate yields acetic ether (74°).—9. AgCN gives 
0H90M).C0.H. —10. AgSCN similarly gives 
OH,(SON).COH. —11. The amities form orystal- 
a line bases with elimination of water. Thus 
•'^nUiiie gives CHyi.CH(NH.C,Hs)„ and p-tolu- 
idine pvqs CHJ[.CH.(NH.C.H,.CH,)r 

Tn-loio-aoetiefl aldehyde CI,.CHO. lodai 
(above 200°). From chloral or bromal and HI 
(Bertrand, J. 188l! 688). 

lODO-ACETO-ACEnC ETHFB 
CHrQp.OHI.CO,Et. S.G. « 1-7068. From 
enpeio aoeto-aoetio ether and iodiee in ether 
(SohOnbrodt, A, 263, 178). ’Yellowish oil; v. 
sol. ether. Begins to decompose at 26°. AgCl 
gives ohloro-aoeto-ecetio^ther. AgCy gives di- 
oxy-terephthalio ether dihydride. ^NO, forms 
niCro-aceto-acetio ether. Induced silver gives di- 
aoetyl-fumario ether. Sodium aceto-acetic ether 
in bensene formsvdi-acetyl-succinic ether. 'v 
lOSO-ACETOHE OAR* CH,.CO.CH,I. 
8.0. 41 %17. Formed 1^ the action of El on 
chloro-acctone (Gluts a. E. Fischer, J. pr. [2] 4, 
62). ^P^ared by mixing acetone (200 c.o,) 
with Iodine (100 g.) and io$o acid (40 g.), and, 
after a week, boiling dimr tiree (hours, adding 
water (600 c.o.), drying the sepdlated oil over 
0a01„ and distilling in vacuo in the dark (De 
Clermont a. Ohant^, 0. B. 746). Wer^ 
pungent oil. Not inflammablejs Dec(mpoBes 
slowly in sanlight,jbat more rapidly when^eatld. 
Beduqea Fehling’s sokiiion. Mineral acids con¬ 
vert it into CH,1.^.CB,L Silver chloride forms 
ehioroueetone. EOAc gives OBLCO.OBLOAo. 

OidMo-acetene C,H.I,0 le. OH,LCaKJBy[. 
reijyM^BimpsoB, /. pr. \02, 88(ft O.V611ter, 


/ r oa XfOf til® till crystals sepa- 

'“rystftilieed from 
heated to 1(K) , a part^01.CO.OH,01 and atoeeus 
SO„alittleIbemgjr^ e, ^ 

crystalline compoui^jj^ needles. Violently attaoks 

-, - jaJrane. Decomposed when 

heatmir'S’^SS^BjlSoluble in ohtoroform, CS„ or , 
alcohol. Sol. benzene, v. sol. ether and acetone. 
Cannot be distilled undecomposed, a 

Beaetions. —1. Silver chlorite gives solid 
CHjCl.CO.CH,Cl [43°].—2! Decomposed by cold 
KOH, and by boiling K,CO,.—8. Not oonvqrted 
into»aorolein or acrylic add by AgjO, AgCy, or 
HgO.—4. HgjI, forms 8oet()pefiodo-aoetone, HI, 
And acetic acid, but no acrolein.—6. Zinc and 
acetic acid reduce it to acetone. 

. n.TOIvlACETOPHEHONB 
[l:4]i,H,I.CO.OHj [79*J. Obtained by jiazotising 
jp-amido-acetophenone, and heating tb« diazo- 
chloridewith excess of BH (Klgigel.H. 18, 2692). 


White flat needles or plates. EasU^sol. alcohol 
and ether, and to a certain extent in hot water. 
By OrO, it is easily oxidised to p-iodo-benzoic 
add [266°]. • , 

lODO-ACETOIHIENONE e. loDO-TBmirrii 

MKTnvl. KBTONE. • • * 

lODO-ACETYLENE HCidl. Formed b^ pass- 
ing a current of steam through a solution of 
barium iodopropargylate (O,I.0O,),Ba (Baeyer, 
B. 18, 2274). CrystaUine solid. Sol. water. Vola¬ 
tile with steam. Very poisonous. It gives a 
purple-red pp. with ammoniacal Ca,Cl„ which 
is soon converted by an excess of the copper 
solution into copper-acetylene and cuprous io^de. 
It soon polymerises on keeping. 

Di-iodo-acetyleno ICICI. [78°]. Formed by 
the action of iodine upon acetyj^ne-silver.c By 
treatment with an excess of ammoniacal Cn,Ci, 
it ia converted into copper-acetylene and cuprous 
iodide. It readily polymerises (Baeyer, B. 18, 
2276). s 

Si-ioda-diacetylsne ICjC.ClCI. [101°]. Co- 
lourtess crystals. Odour resembling iodoform, 
Fornied by the action of a solution of iodine in 
aqueous KI upon silver-diacetylene. By treat¬ 
ment dith an excess of ammoniacal uUjCl,-it 
yidds oopper-diacetylene and cuprou* iodide. 
It explodes yjolqi^ly on heating, with a brilliant 
red flash. ' It soon polymerises on keeping 
(Baeyer, B. 18, 2276). « , 

. YODOfACEI^XENE OABBOl^tUO AOIS t, 
loLO-tBovufiia Acn>. «. 

IfAlO-aACID^ V. lODO- q0^?^^l•B. 

IODO.iC»TUCvACIB,C,H/.OOjH. Large, 
coIburlesB, four-sided prisms [66°]; or plates 
[1488|. liasily’soluble in water, alcohol, and 
ether. Formed by the addition of HI to propiolic 
acid (Bandrowski, B. 16, 2703; Stolz, B. 19, 
642). The Pbtond Ag salts are white crystalline 

a8.Si.iodo4tGryUoacidCfiI:OI.OO^ [106°], 
Formed by treating propiolic acid with an etoereM 
solution of iodine (Homblka a. Btols, B. 18, 
2284). Colourless prisms, to long needles. I%la- 
tile with'Bteam. Easily soluble in alcohol, ethw, 
and hot cater. ■ *' 

fl-Di-iodo-aonUo acid I,C;0lI.0O,H [188°]. 
Formed 1^ addition of HI to iodo.propiouo acid 



ig^OgH (Homolln i 

loltnU* in Imt mtS^r^^^^^oboUt ii 
Not TolatUa with st^am. w give rise, in tbll 
* lri4odo««ryllo Mid w, the io^e dis> 
Fomtd l)f the ao^n of air . ynijlttptte 
iodine open ioddroopiolio » 
moUi* s. Stolai & IS, SaSd 
prisms. Easily eoluble in' 
inSoloble in oofl irater. 


^irea isopropyl 
I are formed by 


I0I)fv*^W>W9 W 

^ on<f|piy},jp-tolQt^ (K Ili 
F K 'Ey .heatinn uQoto- oompimhds vitti {tuning 
' fljianjiS® ^868,7»),--9. Nitrogen iodide, 
aS^on dilute alooholio solntians of ^jpotas- 
nW deriTstives ;o{ phenols,'forms iodo-phenols 
dnd ammonia (Willgerodt, /.pr. [2] 87,446). _ 
NadieK^—1. iFhe displsoament of io8itt« py 
ohlorlasjiiliBagiist jaay ^ effegted by hea^ 
ST^eedies, sol. Sot waP'"*" " ““ 


lOSO-DI-AUn-AOSTtO ACID 0^,10, t.e. 
w(0,HJ,.60^ lodo-octmoic add. Erom 
0(0B)(0|H,),.00,H %nd fuming HIAq (Sehat- 
sky, J, B. 17, 78). C^stala; iqgol. water, t. sol. 
nicohol and ether. Easily deoomposcs. . 

lODOJiIi’n.jAlCOHOI, 0.^.pH. [M”]. 
Prodnoed by the action of aqneous'^CO,on di- 
iodo-propyl aloahol (Htibner a. LellncSinn, B. 

460). Needles. Highly volttUe Wth gteapi. 

InsoLwater, soLaloobollnhlofolorm,*!!^^!?, L,—r' 
Not attached by AojO, . 

EMKiAimENE 0,HJ U OH,.C;CI {?). 

(98^ 8.0.1'7. sUvet-allylene and iodine 
in UAq (liiebermsnn, A. 136, 270). Pnngent 
oil. Almost insol. alcohol. With zinc and HCl 
it gives oB allylene. Combines with iodine 
(1 mol.). 

lodo-aUylene OH,I.O!CH. Propargyl iodide. 
(116°). S!fcle a 2-0177. From propargyl bromide 
and dcoholio Nal (Henry, B. 17,1132), Liquid. 

V. e. soS alcohol and ether, m. sol. boiling water. 
Readily combines with iodine, forming colourless 
needles of OBl;CI.OHjI [41°]. Combines with 
meroury. 

lODO^UliTIiENS IODIDE e, Tai-iono-rBo- 
Ftnam. 

IBI-IODO-AUYL ETHYL OXIDE Cj,H,I,0 

M. CI,;OI.CHrOEt. From the silver derivative 
of ^pargyl ethyl oxide and iodine in ethereal 
solmion (Liebftmann, A. 135, 28J). Oil. 

DI.IODO^tLLYL-lODIDE t>, Ibi-iooo-fbo- 
FTUtmi. 

lETSAJODO-DI-ALIV. PHOSPHITE 
(CHI:CI.C:^0)JP(0H). [49°]. Prom propargyl 
alcohol, iodine, and red phosphorus (Henfy, B. 

8, 898; 17,1183). Long slender needles [from 
alcohoiV 'Very pungent. 

lODO-AKIDO-BENZOIO ACID CrH,diO,t.e. 
C,ftI(NBJOO^ [8:2or6:l]. [137°]. Formed by 
rMucing iodo-nitro-benzoic amd [2^°] dissolved 
in glaoial acetic acid (Clrothe, J. pr. [2] 18,326). 
Darkdirown crystals. V. sol. wjtert By fuiiher I 
tsduotion iWshns 8-amida-benzaio acid [143^.—4' 
HA'Ha,-B*hUq. , ' 

Iodo.amidO|nhnpie acid C,H,I(NHjCO,H 
|3:eor2;l]. [209°]. ePronf ioOD-nitro-ben^io 
aoid [174°]. Ne^es, el. sol. water. May be 
iqdncMto o-amido-benzoic aaId.-MlaA', faq.— 
SrA'^BaA',; • 

DModown-amldo-benioio aoid 
OAUN^COjB. Formedf together with 

N, (0,H,IgOO,H)2, lyF Ideating an aleohoUc soW 
rion of m-amido-benzoio hoid [17%*] with iodine 
and merourio oxide (Bdhedikt, B, 8, 384). The 
acidB are serrated by fractional ppn. of their 
alobholic Alution bjnead acetate. Long needles. 

,Decomposed by beat. Insol. water, v. so* nleohol, 
ether, aqueous t^ids, alkalia, and Na,ODr~^'t 
long silky needles, obtained bygnixing MoohoSo 
•oltttloni of the add and EOR 


p. 

DI.IODO^-AinDOJPHBNOI 
0,JII|I,(NHJOH. [222°]. Formed by redncini 
the corresponding nitro-phenol with ^01, ant 
HOI (B. Seifert, J. pr. [2] 28, 4310. Needlei 
(from alcohol) or plates (from MeOH). With 
HCl and 1 ileaching powder it gives di-iodo-qninont 
ohlorimide (q. o.), With KiSO. and K,Cr,0, 
gives di-iodo-quinone (q.«.).—B'HOI. Decompom 
by water. _, 

rSSBBaansr" 

_ 1^) [6:6;3:1;4]. From the ozim 
of iodo-thymoqhinone by redactioi? with BnOl, 
(Eehrmann, J. pr. [2] 89, 892). Its stanno- 
chloride forms large colomlesjpprisms. 

IODO.AMlDO.TOLDENlf SDLPHONIO AOID. 
CAMeI(NHJ.SO,H [1:4:2:6]. Formed from the 
corresponding nitro.toluidine sulphonic aoid by 
diazotisation and treatment of the product with 
cone. HIAq at 136° (Foth, A. 230, 808). Biynder 
silky needles (from water). T. ah 'Ml. cold 
water. > 

lODO-AHYL ALCOHOL 0,H„I07 Amylene 
glycol iodhiydrin. Formed by shaking up amylene 
with iodine, water, and HgO (Lippmann, Z. 1867, 
17; A. Suppl. 6, 124). Heavy oil, decomposed 
by distillation. 

lODO-AHYLIDXNE-ANILINE 
C,H,I.CH;NG,H,, Formed by heating iodo-iso- 
valeric aldehyde with aniline (Chantard, A. Oh, 
[6] 16, 168). Yellow prismatic needles (ft reot-" 
angular tables. Decomposed by heat. V. sol. 
alcohol, sol. water and ether ) v. si. edl. benzene 
and chloroform. With HCl it forma an nnorys- 
tallisable salt. ' 

o-IODO-ANILINE O.H,IN C,H,I(NHJ 
[1:2]. Mol; w. 219. [66’6^. Formed by k-sating 
at 100° a*mixtai;e of o-iodo-nitro-benzene (26 
pts.) with ferrous sulphate (260 pts.) and a mo¬ 
derate excess of dilut^ ammonia. The product 
is extracted with ether, the extract distilled with 
steam, the product dissolved in dilute H,(P,, 
freed from lodo-nitro-bquzene by shaking with 
ether, ppd. by ammonia, and the iodo-aniUne 
again distilled with,steam (Hdmer a. Wender, 
0. 17, 486). Long sijky needles, with an odour 
resembling pyridine. 81. sol. hot wa'ler, v. soL 
other solvents. Exhibits an alkaline reaction. 
Turns brown on exposure to air and lighh De¬ 
composes when heated, evolving iodine. Iodine 
converts it into di-Iodo-&iline [96°]. 

Balts.—ITHClaq: small prisms or otdKM, 

I taring opaque on exposure, with loss Of water 
^of cwstaUisatipn.—B',(H,SO,)j: silky needles, 
rmsoLfrater. A-Nitrate: small iour-sicled tables. 

Acetyl derivaHve"0^,l.BSAa. [110°]. 
Prisms or hexagoi^ ta^ms; m. sol. hot water, 
T. sol. alcohol. s 

ni|Iodo.aniIins OJH,I(NHJ [1;8]. ’ [27°]. 
Fommd by reducing m-iodo-nitro-benzene 
(Oriess, E, 1866,218). Silvery plates. 

i^sfyi tfertvatibs 0,B,I(NHAe). [119«<'^ 



B 


lODiflE, 


IMI (0.) (<• , 

UoiidB pass^ ovi 


i,JR;m,*469).-7. Carbon 

^ _, -a^toiin* a Uttlo OOd, (0.). 

I. I01|A'4 shE^en with silver oxu 2(! forma ^C1 
md H10„ .Seated with excess of AgjO, Ag 
)eriod8te (PhiSjip, B. 8, 4 ).— 9. Hydrogen has 
10 action*at the ordinaijr temperature; when 
he Id| is dightl/ wamipd EO l-f lO l at». ,pf.o- 
luced; at a bitihpr ,tamn«ii»twtr;lF5v(Hotmi 
••‘■vrftnj. Prisms or neeHles; heavier than water, 
no action on litmus. SI. sol. coH wa{,er; 
V. sol. other solvents. Bromine converts it into 
tri-bronn-sniline. — B'HGI; thin laminie or 
needles (from hot water); si. sol. cold water, 
almost insol. UClAq; sol. alcohol, insol. other.— 
B'lH^tCl,: orange pp.—B'^C,0,: long needles, 
sL sol. water and alcohol, insolSether.—B'sHjSO,: 
scales. 

0,H,I(NHAc). [183®]. 
S. (alcohol of 9o ffliaf-pg- 

ingtables or trimotriijpnsl'®’'"^’"^ 
bp dissolving loetanilide 
and passing in vapour i 
yield being 88 p«i. (Michael a. Norton, Am. 1, 
,966). 

BtnMoyl derivative C,H,I.NHBz. [180°]. 
Long needles (Hiibner, B. 10, 1717). An iso- 
meride [210°] u farmed from bonzanilide and 

IOta 

Dl.i*do-*nUlne 0,H,yiH., [4:2:1]. [96°]. 

Formed bp the action of iodine on phenplated 
■white precipitate’ NHPh.HgCl (Rudolph, B. 
11, 78). Formed also bp passing ICl (2 mols.) 
into a solution of aniline in HOAc (Michael a. 
Norton, Am. 1, 266; B. 11,109). Needles. SI. 
sol. boiling water and ligroin, v.sol. ether, chloro- 
for A, 68,, acetic ether, and hot alcohol. Volatile 
with steam. It is slightly basic, but its hydro- 
> chloride is decomposed by cold water.—B'UCl: 
•%)ng ewhite needles, decomposed at 60°. — 
B',H,PtQ)r—B'HNO,.—B',(H,SO.),. 

Beneoyldertvative 0,H,ljllHBz. [181°]. 
Slender needles (Rudolph). 

Tri - iodo - aniliiie C.HA(NHj) [6:4:2:!]. 
[186'6°]. Prepared by the actioji of ICl (3 mols.) 
on ablution of aniline in ^ClAq (Michael a. 
Norton, Am. 1, 255). Long white needles; sol. 
OS, and acetic ether; insol. d’ater. 

lOOO-AHISlC ACID V. Methyl derivative of 

loSO-OXV-BEMZOIO ACID. 

«I0D0-B£NZ£N£ 0,H,I. Phenyl iodide. 
Mol. w. 204. (188°). S.G. J 1-8606; ^ pgsgO 
(Young, 0. /. 65,.486); ? 1-8578: V 1-8403-, 
1-8321. 8.V. 130-66 ^.'Sohifl, B. 19, 664] 
e, - 1-61J9 (Seubert, B. 22, 2520). 

Formation. — 1. By treating phenol with 
iodine and phosphorus. The yield is bad 
(Williamson a. Sorugham, O.J. IS, 244).—2. By 
the action of ICl on sodium kenzqate (Sehtttzen- 
berger, C, B. 62, 663].—3. By bShting ben-zene 
for somo time with iodic acid (Peltzer, A. 136, 
194).—4. By the action of HI on diazobe»zon« 
salU (0vic88, J. 1866, 447).-* % By heating 
benzene (20 g.) wiUiAodine (15 g.) and iotic aeid 
(10 g.) at 220° (Kek«16, A. 137,157).—6. From 
benzene, iodine i^d FeCl,* (Lothar Moyer, A. 
281,196).—7. By the action of excess of iodine 
ra phenyl hydrazine (E. v. Meyer, A.pr.|2j 36, 

Wsparaftoa-By allotvihg chlq;ide of iodine 
to drop slowly mto a large excess of benzene 


does not mil 
911 . 

’ Oombinalion*.—1. 
(y.pr.BS, 79) when 
heated to 100°, a part, 
SO,, a little I being ; 


quantity of alnmlnlna 
K90,40). • • • 

purless oil, insol. water, 
ed by*BoIid 00^ EssOy 
^oalgam to benzene. eAwe- 
reduces It (o benzene.* Not 


crystalline oompon»cOH at 260°; nor by alcoholic 
[the oompouZm^). 

at 100° forms a mix¬ 
ture of. iodo-benzeue sulphonio acid, di-iodo- ‘ 
benzene, and benzene sulphonio aci^ in propor¬ 
tions varying with proportionsaof materials 
employed, strength of the acid, temperature, 
and duration ot the experiment (Neumann, At 

248 ,*47)_2. Silver nitrate does not sot below 

136°, but Mween 140° and 159° a reaction takes 
place lorr.<fng tri-nitro-pbeflol, Agl, and metaUic 
silver (Ochther, A. 245,99).—8. By heating with 
^ chloride there is formed benzene, 

opri8il!S^;i:?i2C5‘9ITBwf ,tti! 4 mffi,I.t senes HClfand iodine (Dmnreiohqp, 
ilide in glacial acSticrSUi/4). _ 

our of iodine chloride, the I i?->ne pride 0,H,I0l2. Formed by passing 
1 I chlorine'into liquid iodobenzene. Formed also 
bypassing chlorine into a solutiononodobenzene 
(6 g.) in chloroform (16 g.) (Willgorodt, J.pr. [2] 
33, 154), Begins to decompose at 80°, and at 
120° it is all broken up into Cl, and 0,H,I. It* 
may be kept in glass bottles.hut if jilaoed over 
HjSO, it gives ofl chlorine, jt is decomposed by 
solution in alcohol, but it may be crystallised 
from chloroform as yellow needles. It dissolves 
in benzene, glacial acetic acid, light petroleum, 
CS .2 and ether. As a reagent it displaces io^nt 
by chlorine, turning KI, Pbl„ &o., into KCl 
I’bCl,, &o., with separation of iodine. May 
therefore be used as a test for iodides. It also 
converts alcoholic iodides (e.p, Mel) into chlor¬ 
ides. It is hardly attacked by cold aqueous 
NH, or NaOH. , 

o-Di-iodo-lienzene 0,H,I, [liSJ. [27°). (287°). 
Preparation. —lodo-aniline (lOg.) is dissolved' 
in hot water (70 g.) containing HjSO, (9 g.), 
KNO .2 (4-6 g.) dissoli^d in a little water is added, 
and then an excess of solution of El in aqueous 
HI (B.G. 1-1). After standing a few hours the 
oil that has separated is washed with EOELAq 
and distilled with steam (Earner a. Wender, Q. 
17, 48(i; c/. Earner, 0. 4, 305). Loi^ prisma 
or hexagonal tables. Volatile with st^m. SI. 
sol. water; sol. alcohol. 

m-Di-iodo-beakene C,H,I, [1:8]. [40°] (E.); 
[37°] (R.). ,(285°). From m-iodo-anltoe by 
displacing NH^by I (EOrnqr). -Also from di- 

. .If (Rudolph). 

xrimmria laoies'iirom eioer-Hgosnfil). 

p-Di-Iodo. benzene o5Ha,*[1:4]. [127°] 

(fflikuli): [129°] (Eameif. A product of the 
actiff! of iq^in* chloride on NaOBz (Sohdtzen- 
berger) add of iodine and iodio acid on benzene 
(Ecknii). Famed also from p-iodo-aniUne by 
the diazo- rgacl^on (Eekule, Z. 1866, 688). 
Nacreous laminn. Readily sublimed. 

Iri-iodo-beihens Q,ftl,fl:2:4]. M81. -w. 466. 
[76°]. A product of thq aotion of iodine and 
iodio acid on benzene (E&uid). ftnall needles. 
May be sublimed. w • • 

I0Da.BENZltoE-AZ0ZT. COMPOUNDS «. 
Azoxt" compounds. s 

lOD^BBBZKNi O-BUIPHONIO ACID 
OgHJ.SOfH [1:1F{. From o-amido-benzene snl> 
phonic acid by the diazo- reaction (Bahhnann, A. 





lODO-BJ^XfZyj^I, 

180, 180).—KA’aq: orysUl*. iLiSol. wrL n 

B«Aj! d. sol. ooid, V. Wu^ fliE e^L 

Ohlortda 0,H,1.80,01. reifc ilooholr^. 

(from ether)^_. rise, in tills 

mlbifiodii 




Amide Ofif.SO^Sr 
mins, at sol. 'vater. 

lodo-bensase jf^solphonie 
1:4). From iodo-benzene ar] 
[ESmer a. Fatemo, 0. 8,448). . 
imido-benzene ;«alphonio a|„., . 
!1H, b; I tbiongli the diazo* ici, 
B, 10, llSSt. ^eliqueiceni noeiij 
niaute needias'^EA.': needles.—^ 
ninuta plates, si. sol. Ater.—Pb. 

• Cfclorlda 0,m.S0,01. [87^ 


i.iodmadis- 
ieni^tllmis 
> isppropyl 
are formed by 
I on the dry 
Bydie 
Is. This 
than in 
attaches 
of carbon 


Amide 0A'I.§0,NH,. [1830']. CoHI.(^*’ 
lowder, si. sol. waiar,^. aol. alcohol. vdlMn. 
o-IODO-BENZOIC ACID 0,H,I.CO,a 
Formation, —1. From, o-amido-bonj 
y the diazo- reaction (Griess, C. J. %fcTraW“ 
a. ®y oxidising o-iodo.faliijne with df®'^ *‘- 

(Kekilll,w3. 7, 1007).—8; Ffom m- 
benzene and aloohioho ECy at 200° (Richter, B. 
4,fiS4). ee 

Properties.—Long needles; may be readily 
sublimed. SI. sol. hot water, v. e. sol. ether and 
•Icohol. Qrres salicylic aoid when fused with 
potash. 

• Salts.AaaA',»iq.-BaA',6aq. 

m-Iodo-benzcio snid 0,H,I.C0,H. [187°]. 
Formation. —1. From m-amido-bonzoio acid 
by the diazo- reaction (Qriess, A. 113, 334; 117, 
1; Cunze a. Hubner, A. 135, 108; Grotho, 
J.pr. [2] 18,324).—2. By heating benzoic acid 
(1 pt.) with EIO, (2 pts.) and dilute 11,80, 
(Peltzer, A. 136, 201).—3. By oxidising o-iodo- 
tolueno with chromic aoid mixture (Kiirnor, Z. 
[2] 6, 637).—4. By heating dry silver benzoate 
with iodine at 150°-180° (Birnbaum a. Bcinherz, 
B. 19,466). • 

Propertiee.—Needles, si. sol. water, v. sol. 
alcohol. May be sublimed. Gives p-oxy-benzoio 
aoid on oxidation. Ammonia forms amido-ben- 
aoio aoid. • 

Balts.—NaA'aq.—MgA', 4aq. — CaA', 2aq: 
scales.—CaA',: nodules.—BaA', 4aq: netSilos, 
i(d. adoohol.—MgA',4aq. 

Bthfg, ether TStth!. Oil. 
mtrile 0,H,I.CN. [41°]. From m-ftmido- 
benzonitKle by the diazo- reaction. Needles. 

p-Iodo-benxoio acid 0,ftlC(iJI. [266»] 
ffieran, B. 18. 137; Eingel, B.*18, 2693). 
Formed by oxitoion with ohr^ic acid mixture 


3^ apt Ml ()ir'#tj]-|i-toln|^ (B. iX, Mt).-». 

*— enloro- eomj^ihds with Ituniag 

.0^; 1868,7]e).-9. Nitrogen iodide, 

_ on dUate blooholio solutions oi ItujM**- 
AilQa deriraflTes of phenols,'imms iodo-pnenols 
And ammonia (Willgerodt, J. pr. [8] 87,446). 

iteresWOK—1. The displaomnent of ioline by 
eUorine olf Dtomine maybe eSeoted by heating 
with the dbloride or bromide of Hg, Ou, Ag, Sn, 
Pb, As, or Sb (v. Chlobo- oohtounos and Baowo- 
oomnuNns).—2. OhlortM^mi bromine displace 
iodine directly.—8, 'Sodium frequently removes 
iodine vrith ease, e,g. 2C,H,I+Na, ~ 2NaI. 
In like manner (by what is known asFittig’s re- 
aoidon): Oja,I t C,H,I + Na, = OA-C?H,+2NaI. 
4. TTofer readily decomposes tertiary alkyl 
|‘a«f?.a%^fei?;ing,HI_^and a^te^^^ • - 

pi-Iodo-beczylamine [4;1]C,H,I.0H NH. 
Formed by heating p-inA- .bon a'. Mabery, Am. 
S insi f vf ’^diif'HSabrbs CO, from the air forming 
a carbonate [113°].—B'HCl: slende? wKlte needles 
[240°], sol. water and alcohol, si. sol. ether.— 
B',H,Pt01,. , 

Di-p-iodo-di-benzyl-amind^ (0,H^LCHA,NH. 
[76°]. Formed, together with tn-p-iodo-tri- 
benzylaniine, by boiling p-iodo-benzyt bromide 


benzene, and CS,. 

Salts.—B'HCl: thick white plates, sol. CS, 
and HOAc, si. sol. alcohol and benzene.—^B'EBr: 
thick pearly prisms, insol. water, si. sol. alcohol, 
sol. ether, benzene, and CS,.—B',^PtCl,; minute 
yellow needles, almost insol. water and alcohol. 
—B',H,CO,. [113°]. Crystalline. . "■ 
Tri-p.iodo-tri-benzyl-amine (C,H,I.0B[,),N. 
[116°]. Fcrmcd as above (J. a. M.). Wnito 
needles (from ether); v. si. sol. hot alcohol, T,* 
sol. ether, benzene, and CS,.—B',H,PtCl,; yellow 
needles, nearly insol. water acl alcohol! 

o-IODO-BENZYL BBOHipE G,H,I.0H,Br. 
[63°]. Prepared by dropping bromine into »• 
iodo-toluene heated to 190°-200° (Mabery a. 
Robinson, 'Am. 4,* 102; P. Am. A, 17«103|. 
Thick fluttlned wisms (from ligndn); t. sol. 
ether, hot alcohol, benzene, CS„ and chloroform, 
insol. water. Its vapoiy: is very pungent. Gives 
o-iodo-benzoic aoid on oxidation with dilute 
HNO,. . 

pJodo-bsnsyl bromide 0,H,I.0Bl,Br. [7v°]. 
on wi*h ohi^io acid mr^ure |p„p„ed by heating p-iodo-toluene in bron^ 
»omp.iodaM>»Ben«(K6mor,B‘.'8] 6, ®7). ^j^tHjo.ijoo/jgokson, Am.1,98). Straw- 

p-iodo.pheny^etio acid (Jackson.a. Mabery,' •* • -■ ■ - -- ■ 

Ant. 2, 263), orJIlRlkP-ibdo-acmopheiionelKlin. 
gel). Nacreous soaleg (froft aloohol). Neuly 


insol. boiling water. Converted by potash-fudfon 
inlop-oxy-tonzoio aoid. • % •• 

DaUa(Glassner, B. 6, 662).-«'NaA'laq: oo- 
fonrless needles, v. sol. water.—^EA'.—BaA', 1 Jaq: 
long trimetrio plates. — CaA', 6q. — SrA', aq: 
naoreousAamina.-Znl',4aq; oubes. • 

Methyl ether MeA.',' [114°]. Long needles 
iSebmidt a. Schultz, A.e207, 833).* 

Jlthyl ether Bit. Oil. 

VlODCSBBNZOIlf AIDESNDB O^LOHO. 
J87°]. Formed from o-nitro-oinnamiif acid by 
saocessive oonmrsion into-amido-, dBtzo-, and 
lodo-oinnamio acid, and oxidation of the latter 
Bitb SUnO, (Stuart. 0. J, SB. 140). 


oofoured needles, somewhat pungent. Insol. 
water and cold aloohm, sol. hot alcohol, T. sol, 
ether. Hardly attacked by CrO,. 

lODO-BBNZTL CfANIDB V. Nitrile of Ibno- 

PHBNXL-iOZHO iOITi, 

o-IOOO-l^ZTUDBNE-lIAIQHIO 4010 
0„H,I0, i.e. 0,p.I.0H:0(CO,H)r [204°]. Formed 
by beating equal weights of i^onio arid and 


toy _ „ , 

iodo-benzoio^ehyde for several hours at 100* 
w4th fklf their weight of HOAc (Stuart, 0. J, 
68,142). Decomposed on^nfllting into 00, and 
o-iodo-cinnamio arid, c 

..IOD0-BENZTC.-1IABO1I10 BTBSB, 
0,H,9HrOI(00,Et)r From sodium beniyl- 
malonio ether and iodine (BUohoS a. HausdOrfer, 
4,289, 110)> 03. S)«oomposfs on hydrolfsif 
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ar mt m \ ief wStel. P. 128*469).—7. Carixm 
dimiide passed oW^li'Jotms a little OOCl,<Cj). 
8. I01,A« ahaken.mth sWBeroanas loraiB AgU 
and HIO„ "Seated with excess ol Ag,0, Ag 


TODifJE, ETHES. 




'■«)■ , , 

■' Oomnnatvmi.- 
{J.pr. •68,12) when 
heated to 100°, a p 
SO,, a little I being 
crystalline oompor 


.•••mim). Prisms or neeSlesj heavier than water. I 

Has no action on litmus. Si. sol. cold » 
T. adh other soWents. " ' 

tri-bromn-aniline. 


_ jtracting tiie prodnoi viti 
,^Tafel,^.'99,108). Lo^ 
cw'tbol and ether. . 

or (CB;),a^cio jh B.a 

3j treating isobnMo aide 
L^jolved in diT CA. ot alcohol 


Bromine converts it into 
-B'HCI: thin laminie or 
neoSes'ifrom hot water); si. sol. cold water, 
ahnost insol. HCiAq; sol. alcohol, insol. ether. 

B',Hit01,: orange pp.-B'A0,O, : long needles, 

• -^yuatcr and alcohol,insolCether.—B .UjBO,: 

lOBO-BPIAKA «. rsoTXii tuoioas. 

_TM.lndn.botane 0,H,I, iA. 

From tn«'*iK!rieJfc.. S-Q-2’291 
(Wnrtz, Bi.[2141,862). ?i ■’'■■t-'- - li 

P-IODO-18OB0TY1-BEN?E»E 
(256° cor.). Formed by the action of HI on the 
diazo- oomponno^lmm p-amido-phenyl-butane 
oiPahl, B. 17, 1232). Colourless oil. By HNO, 
it is oxidise d to p -iodo-benzoio acid. 

lODO-BUTYlEMB C,H,I. Crotyl iodide. 

S BMj, From tri-oxy-butane (butenyl-glycerin), 
diSliWd phosphorus Hieben a. Zeisd, M, 1, 
836), nngent hquid. Combines with meroury 
loiming ah unstable crystalline compound. 

lOBo-isoBirm-mnBirB 
CA(C4){0.H,)I [1:3:6]. [o. 86°]. (264°). 

Formed by diazotising amido-tolyl-isobutane 
and treating the product with HI (Edront, B, 
17,^326). Long white needles. V. sol. alcohol 
and ether. On oxidation with HNO, at 200° it 
gives nitro-tolyl-isobutyrio acid, 
te o-10D0.«-BBTYEI0 ACID 0,H,IO, U. 
••’^.(arCHI.CO,H. [110°] (Fittig, B. 9,1194). 
From a.orotonio ^id and fuming HI at 100° 
(Etemiliaif, A. 17^324; V. tn/ra). Monoclinic 
crystals (Haoshofer, Z. K. 6,136). 

Ethyl ether BtA'. (191°). Formed by 
boiling a-bromo-butyrio ether with alcoholic El 
(HeU«B. 6,29). r 

B-Iodo-batyria acid CIl.“.CHI.'CH,.CO,H. 
Farmed, in small quantity, in the preparation of 
the preceding. Liquid. ,, 

According to Michael and Freer {J. pr. [2] 40, 
96)cHI unit^ with solid crotonic acid forming, 
contrary to the statement of Hemilian, only 


acid7i9 g.™ nTe 

P”®- lOOevOf the cmdt 

employed, 8 silver removes the exces; 

and duration o^ substance 

°"r/, ;Tf;-Ofc. [6] 16,160), 

135 , but Uqaltt, colourless when 

Hrop^. vapour is, like its homologues, ez- 
pure 'irritating. It is completely decom- 
io_ oaimot be distillod even m 


’» -vrmB a crystalline comped pidi 

IE . 2^}^ ®)n[ b rapidly resinified by aoluuons ol 

isvn ^9 ItiT nn I *a;M«aval a 


and HI, Boiling water converts it into B-oxy 
but^c acid. Hot NaOHAq gives solid crotonic 

y-lcdo-bntyrle add OHJ.CH.CH,CO,E. 
[dl'i]. From the lactone ofjy.oxy-batyrio acid 
and HI (Henry, 0. B. 102, 868; i. SaytzeS, B. 
14,2826). Colourless plates, which become yellow 


Utthyl tthereiS^'. (199°). 8.0. < 

OU, with pleasant odoup , 

Icdjlsobutyrlor add (OHJ,OI.CIO,H (7). 
[86°]. From mathacrylic add and fuming^ at 
0° (Fittig a. Paul, A. 188, 68 ; 200,67). Abies 
(from 0^ or lam prianis (fonn coin. HlAq). 
6L k 4. water. ^ * . 


aiKalts'd ‘emneral acids. Comlfinea with aniline, 
with elimination ol water, giving •h di-amine. 
Ag(0,H,OJ at 100° yields isobutyl acetate (114°). 
AgCN and AgSCH yield the corresponding cyano- 
and sulphooyano- derivatives. 

lODO-CAMPHOB v. Cxuphob. g 
lODO-CAFBOlC ACID v. lo^-aaSoio ion. 
lODO-CAPBYX-BEHSSEE^ v. Iodo-oottl- 

BSNZBItB. _ 

lODO-CABBOSTTBIL v. loDO-on-gimioiiZNz. 
lODO-CHELIDOmO ACID «. OnaLinoina 
acm. 

lODO-CHBTSIH «. Cbbxbib. 
o-IODO-ClNHAMIC ACID OAH>, U 
C,H,LCH:CH.CO,H. [214°] (O. a. H.); [207»] 
(S.). Formed by boiling a-diazo-cinnamia add 
with aqueous HI (Qabriel a. Herzberg, H, 16, 
2037). Farmed also by heating< o-iodo-benzyl- 
idene-malanio'acid to its melting-point (Stuart, 
0. J. 63,142). Crystals (from dilate alcohol). 

m-Iodo-cinnamic add 0,H,I.CyB[rOO,H. 
[182°]. Farmed by'boiling m-diaza-amnamie 
acid jvith HI (0. a. H.). Soh benzene, petro¬ 
leum-ether, and hot alcohol, si. sol. water. 

yi-lode-cinnamic add C,H^I.C^.OO^. 
[c. 266 (]. Formed by boiling p-diazo-dinnamio 
acid with HI (Gabriel a. HerzbergwH. 16, 
2040). Crystalline mass. 

I0D0-C0DQHK3 v. Cona'im. _ 

loa 


, , . lODO-COMPOmiDS. Om°Ia compooni 

B-iodo-butyrio acid, of low melting-point. Th^oontaining ioHinopttachfid to carten. ‘ 
Bam^acid_is fonhed fromcliquid crotonic acid p Formafton.-*'-!. Unlike chlorine Rtd bromine, 

iodin^ not capable of direoj|f%isplacing hy¬ 
drogen, iifismuch the Srptoduood would 
oaupe a reverseVeaotion. But if iodic acid, mar- 
oari((pxide^ s<pne other substance capable ol 
remonng Hi be present, the snbstitatioD may 


take place (Eeklile, A. 181,281). In the case 
aniline, the free HI combines vnth excess ot ani- 


in sunlight BL sol. warm water (diSerence ^om J line and thus iM04nilina,may be formed. Mar- 
B-isomerida), v, ad. methyl alcohol, ether, and ] c&rio oxide wBllcot induce tbs iodatioifol fotty 
eSp * tr • I compounds, but is cspedally useful in the case 

of phenols rad oxy-aetds (HFesel^^^.^^^^ 

salnt^,rad an h^rmed^ body appears to be 
merourfofodate (Lippmann,H.7,1778). AromaUa V 
hydrocarBbns may oh iodated ky heating with 
iodine and dry BeOl, (L. Meysr, A. 281,195).—• 

9. Sy the action of m on hymmgrVc ctHapotmdSv 





lOIXKSRE^L 
^l^.prepalfcd in 


jjtter, of iodine :i 
eliding aloohold it’ 
his give rias, in thii 
. .1 iodides, the iodine di^- 
yttaoheif to a pennUilHate 
: Thus glycerin gives isoptopyl' 
e» of acid radicles are formed by 
i of iodide o lfb 'osphorns on the dry 
> Salts {ClhoiiriWr. J04, 111).—8. Byfte 
En of with unsato S i rt d . compounds. This 
nbination ^es readily than in 

I case of ^01 and EoS/^he iodine attaches 
elf to that one of the involved atoms of carbon 
at is combined with the smaller amount of hg- 
riigen, e.g.! 0H,pH:CH,+HI=CH,.0HI.CH3. 
i ftom aromatic amMo- compounds by the diazo- 
eaction. This may be performed by heating the 
iazo- compounds withHIAq, orwithaqpeousKI, 
S.p. : O.H..NrSO,H +iKI +N, +'KHSO,. 

AAo ^ SsAdmeyer's reaction, which consiet^Sk 
boiling tie diazo- compound with cuprous iodide, 
I). Duzo- oourouitos.—6. By gradually adding 
HNO, to a bbt solution of the amine in HIAq 
[Losanitsch, B. 18, 39). — 6. By displacing Cl 
or Br by I ^y treatment with a metallic iodide. 
The elements E, Mg, Ca, Sr, Ba, AI, Mn, and 
Go prefer ^lorine and bromine to iodine, and 
hence thei wMes ofthese metals when heated with 
ohloro- or bromo- ciftipounds produce iodo- com¬ 
pounds (EShnlcin, A. 225, 194). Thus propyl 
chloride is converted into propyl iodide by Cal,, 
Sri,, Mnl„ and GoI„ while it is but slightly 
affected by Nil, andFel,, is not affected by Snl„ 
and is wholly decomposed by PI,. The conver¬ 
sion of benzyl chloride into benzyl iodide is par¬ 
tially effected by Bal, at 16“, by Znl, at 10°, 
by Cdl, at 100°, and by Pbl, at 160°. On the 
other hand, isobutyl chloride is not converted into 
iodiift at 70° bjrtial,, by Znl„ or by Cdl,; while 
Cdl, at 135° decomposes it. The shbstitution of 
Cl in ohioro-acetic aoid by I is partly effected by 
Cdl, or Tllnt 100°, and m^ bo effected by Ba,! 
or Znl,at 100°(Briz,d.22^ 166). Potassium 
iodide is a very convenient reagent for the 
purpose (Perkin a. Duppa, A. 112, 126),* but 
cannot be always depended upon; for though it 
displaceSiOl by I in the case of epichlor))ydrin, 
oliloro-li^tic acid, dichiorhydrin, and mono- and 
di-ohloro-aoetone, it does not acton di-chlorinated 
ether, and it decomposes ohlorSbintig chloroform 
and CO,. Calcium iodide Cal,34aq is also 
an exdbllent reagent for<aonve|^g‘omoro- guid 
dlomo- coiwpotlhdsSnto the oorraeponmng iodo- 
derivatives (Ssd hdler. A. 281, 2dlf). Thus U con¬ 
verts 0 H 2 Cl.C^R^into ^ylene iffdide, and 
CH,.CHClBr into CH,.CHI,; bift it fails «#h 
OH,01.0H01„withCH01,CHCl„yithC01..CHCl„ 
with G,C1„ with ohloro-benzene, andVith olfloral. 
Dnr Cal, roquireis a higher temperature (120°) 
befom it reacts, and this decomposes many of 
the iodo- compounds t]]iat shSnlil be formed.— 
7. lodmt thloridt ajpo acts as an iodating sub! 
stance, espeoially upon uomatio agiines. Thus 
it oonveito. aniline l^rolved in HOAo) into di- 
iod^anliina (when ^mols. ICl are used) and 
M-lodo-aniline (when 8 mols. 101 are ^fea). It 
ponverta s^tanuide into aoetyl'«-iodo-<niliue, 
m-nitro-aniline ^to di-iodb-m-mtro-afliline, p- 
nilKHtniline ol^y into iodM-nitro-aniline, 
and p-tolaidini) into di-iodo-s-lnlnidina i hot u 


, _ toIn(dine{B. II, 

‘^y' .heiktiag oiloro- oointwnadi with tamhig 
BL;Pel^,B.1868,71fi).—e. Nitrogeni^da, 
18*011.411010 alooholio eolations of (jie Mtsa- 
- derivatives of phenols, lotnu iodo-phenols 
dnd ammonia (Willgerodt, (2] 87,446). 

BsdoK^—1. The displacement of ioSine by 
ohlorine ovmomine maybe effected by heating 
with the chloride or bromide of Bg, On, Ag, Sn, 
Pb, As, or Sb Cnnono- coiinouHns and Bboko- 
ooMmonns),—k Ohloriae^Bui bfomint displace 
iodine directly.—8. •Soffliiim frequently removes 
iodine with ease, >.g, 2G.,H^I -s Na,» 0,H|,V 2NaI. 
In like manner (by what is known asFittig's re¬ 
action) : OJBJ. V G,H,I -I- Na, CJS,.G,^, -s 2NaI. 

4. JTafer readily decomposes tertiai^ alkyl 
iodides, forming BI and a tertiary alcohol. 
Methyl and ethyl alcohol at 100° act in like 
maimer, forming a tertiary sdcohol and Mel or 
EtI.—6. Silver obtained by rednotian sometimes 
mnoves iodine: e.p. 2CEy:.CH,.00,H-»-Ag, 

. 2AgI -s GO,H.CHrCH,.CH,.OH,.CO,H. 

Some aromatic iodo- oomp^ds can take np 
chlorine, e.g. Phi gives PhlOJpmillgerodt, /. pr. 
[2] 83, 164), G,H,BrI gives C.H.BrIOI„ while ' 
0,H,Br,I gives C,H^rJiCl„ and 0,H,(N0jI gives 
C,H,(N0,)IC1,. C,H,(NO,),I has no action. 

lODO-m-CEESOl 0,H,MeI(0H) |lai;8]. Oil 
Formed by adding iodine to a solntion ip im- 
oresol in ammonia and alcohol (Willgerodt a. 
Kornblum, J. pr. [2] 39, 289). • 

lodo^-cresol G,H,MeI.OH (1:8:4}. Formed 
by the action of dry iodine on sodinm-p-cresol 
suspended in CS, (Schall a. Dralle, B. 17,2588). 
Liquid. Volatile with steam. 

Methyl ether GJH,MeI(OMe): (238°); pfl. 
Di-iodo-o-cresol C,^MeI,(OH) Cl:8:4:2]. 
[70°]. Formed by the action of Iodide of nitrogen 
upon the sodium compound of o-cresol {Will-« 
gerodt, /. pr. [2] 37,448, 39. 289). * 

Acetyl derivative C,H,MeI,(OAc). [86°]. 
Tables. • * 

Picrate. [204°]. Tellost crystalline aggre- 


Di-iodo-CT-oresol O.H,MeI,(OH). [76°]. 
Formed together with iodo-m-oresol (W. i|s K.). 
Long needlPs, sob psual menstrua. 

Di-iodo-p-cresol 0,H,M6l,.0H [1:3:6:4]. [61°]. 
Formed together with^he preceding (B^atl a. 
Dralle, B. 17, 2634). White tables. Easily 
soluble in alcohol, sparingly in water and ligrqjfn. 
Volatile with steam. 

^ Acetyl derivative 
*hit6 tables. , • 

Beneoyl derivative 0,H,MeI,(0Bz); 
[180°], glistening white prisms. • 

Ethyl ether C,H,MeI,(OEt). [77°]. White 
solid, sol. organic solvents (Willgerodt a. Som- 
blum, J.pr. [2] 89J!89). 

IOBO-CK^L IVIPtONIC ACID 
0,H,MeI(0Hl80.H [8:1:2:5]. [168°]. Formed 
Together with an isomeride, by the action of 
iodine on the p^ssinm salt dt o-oresol-sulphonic 
add (liehrmmn, 7.pr. [2] 87,888). Colourless 
plates (oontaihing 8aq). Csoverted by nitrio 
acid into dinitro-iyesol Jb 6°]. Chromic aoid 
forms iodo-toluquinone [118°3i 
SaUs.—A'E: fine audios.—A'jBa4a4- 
Dflodo-tn-steiol lolphoBio acid 


0,HMeI,(0H)( 

rviisspiomt 


l:6:2:l!4]. (70°]. From 
‘ bonato br beatmaot witb 
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lodin* (KehmwBD, /. m. [3] 89, 892). Small 
•neadlet. Oxidised by OrO, ttm-iodo-tolaquinone. 

I0D0.^4]UKSHB 0^a.IMa,[l:8:4:S]. lodo- 
In^mtlhyl-ienterne. [87^. (268°). Formed by 
deoomposins i|'-oumene diftzopiperidide with 
HIAq (3^.0. 1'73) (Wallaoh a. Heusler, A. 243, 
283). »nned also from ^^samidina by diazo- 
tisiim and heating th«» prodnct, dissolved in 
H^SO, with KI (Kurzeh B. 22, 1686). Seales. 
Treatment with K^O, forms two isomeric di- 
iodo- 4 '-camene sulphonio acids: <|>.oamene Sjnl- 
phonic acid and iodo.'l'-cnmene sulphonic acid. 
One ot &e di-iodo-t-oomenes melts at 74°, the 
other is an oil. 

I01)0.<).CnH£NE SUIFHOmC ACID 
0,HIMe,S0,H. Formed as above. Scales, m. 
ed. watm. " 

Salts.—NaA'aq: plates.—^BaA',aq: needles. 
lOSO-OTANETHIFB v. OrANBTHnm. 
lOSO-BTHANE v. Ethvl iodiob. 
IH-iodo-eth^e v. Eiutlbnb lonma and 
ETHXLinxMa iodidb. 

Trl-iodo-ethane t.e. CH,.CI, [96°]. 

Formed by the adnan of aluminium iodide upon 
<CH,.OCtl, (Do Boissieu, Bl. [2] 49,16). Yellow 
oot^edra. Y. e. sol. OS.^, benzene, and ether; 
V. sol. petroleum-ether; m. sol. alcohol. Smells 
fainti^f io dofor m. <. 

ZWO-STHYIi ALCOHOIi v. QLYOOLiodhydrin. 
S-lOijiO-ETHYl.-AMlNB CHjI.CHj.NHj. 
Hydrsodide B'HI. [194°]. From vinyl- 
amine and cone. HIAq (Gabriel, B. 21, 1049). 
Trimetrio crystals (from hot alcohol). V. sol. 
water. When treated with KOH it gives a liquid, 
soluble in water, with a disagreeable odour. 

Piorate B'C.Hj(NOj).OH Jaq. [o. 105°) 
(hyorated); [131°] (anhydrous). Short compact 
yellow prisms. 

Di-iodo-ethyl-amine EtNIj «. Ethyl-di-iodo- 
® amint^, vol. ii. p. 474. 

wo-DI-IOSO-ETHYL-BENZENE C,H,Ij i.e. 
OjHj.CHI.T!HjI. Styrene di-iodide. From styrene 
and a concentrated solution of iodine in EIAq 
(Berthelot, Bl. 6 , 2954 7,277). Crystals; v. sol. 
ether. Rapidly decomposes into iodine and 
meta^yrene. ■ 

lODO - ETHYLENE CjH j. i.e. • CHjiCHI. 
Vinyl iodide. ( 66 °). S.G. a 2-08. Formed by 
iliatiTllTifl ethylene iodidcy.with cone, alcoholic 
potash, the receiver being kept very cool, and 
th^distillate finally mixed with water (liegnault, 
A. 16, 69 ; E. Kopp, G. B. 18, 871). Also from 
ethylidene iodide (Gnstavson, B. 7,731). Formed 
also by the union HI with^cetylene (Boithelot, 
A.lS3,m; Semenofl, E.I 860 ,725). OiliV.sol. 
alcohol ai-l ether, with altiaceous odour. 

Hi • lodo • ethylene OjHiIj i-e. CHIiCHI. 
Acetylene di-iodide. [78°]. (192° cor.). S.G. 

Si S'SOfi. Formed by passing acetylene over 
iodine moistened with' alcohol (^bauejeS, A. 
178, 109 ; 216, 276; Plimpton, O. J. 41, 892). 
Elastia needles (from alcohol). It appears to be 
accompanied by a small qnantity of a liquid 
ieometme. S.G. •12-942. With idooholiotVglW, 
ittormslongneedleaufaeoi]^nndOjE[jI,4AgNOt, 
whioh is decomposed By, HCS, ^jiving ofl acetylene. 

Tetn- lodo -ethylene 0^:GI- Di-carbon- 
ieira-itiUde. [o. 166°]. Prisms. Formed by the 
action of a .solution of iodine in aqueous El 
g, open the ouprous compound of potassium pro- 
pargylate. Fortaed mso' by the ifotion of the 


iodine sototion apon aeotylsne eopper (HeaoUut 
a. Stole, B. 18,2283). , 0.0 • 

lOBO-ETHYLIDENS SI-BTHYL Ol-nil- 
PHONE CH,.CI(SOjEt),. [W9»]. From ethyl-' 
idene di-ethyl di-sulphone broiling with iodina 
(Fromm, A. 253, 148)i Needles. °o 

lOSO - D1 - ETHra OxSiRB OjHjIO ie. 
CHjI.CHj.OEt. (166°). S.G.ai-699. VJD.6-91 
(obs. and calc.). Formed by heating ethjdene 
iodide with alcohol at 76° (Bdhmstark, B. 7, 
1172). Formed also from the mono-ethyl deri¬ 
vative of glycol by treatment with i^iSe of phos¬ 
phorus (Demole, B. 9, 74$). Pungent oil, not 
decomposed by >^ter. Alcoholic potash attacks 
it raergetioally, yielding OH,;OH.OEt (35°), and” 
CHj(0Et).OHj(OEt) (122°). Boiling with re¬ 
duced silver d oes not aSect P. 

I0I)0-(i^-ETHYL-TH10FHENB 
0,Hj(CjHj)lS. Oil. Formed by the action of 
iodine upon (8)-ethyl-j^iophene in presence of 
HgO (Bonz, B. 18, 661) o ° 

lODO-FLirOSO-BENZSNE «. FnnoaoAooo- 

BBNZSNB, • 

lODOFOBH CHI,. IH-iodo-metkane. UciL 
W.894. [119°]. S.G. 2. 

Depression of freezing-point of bmzene by 
iodoform ; Baoult, A. Oh. [6] 2, 88; Fatemo, B. 
22, 465. 

Formation, —1. By heating aiconol with 
iodine and caustic or carbonated alkali (Serullas, 
A. Oh. [2] 25, 314). Iodoform is formed in like 
manner by the action of iodine and potash on 
aldehyde, acetone, lactic acid, and many other 
substances (of. vol. i. p. 96).—2. From chloro¬ 
form and HI (Baeyer, B. 6,1094).—3._By heat¬ 
ing chloroform with Cal, at 76° (Spindler, A. 
231, 263).—4. Together with carbamio ether, by 
the action of iodine on sodium carbamio e&er 
(Mulder, B-T. 0.7,333). 

Pr^aration. — 1. Alcohol ooiitaining abbot 
20 p.c. aldehjGe is mixed with ton times its 
weight of aqueous NaOH, iodine is added, and 
the mixture stirred from time to time. The 
iodoform quickly sepi&ates in the cold (Gfinther, 
Ar. Ph. [3] 26,878).—2. To prepare iodoform B. 
EothJr {Ph. [8] 4, 693) heats 32 pts. iodine, 32 
potassium carbonate, 16 alcohol of 96 per cent, 
and 80 water, till the mixture beoomei,. colour¬ 
less ; tlien decants the clear liquid, collects the 
separated crystals of iodoform, and mikes the 
filtered liqu[^with 16 to 24 pts. hydrochloric 
acid and 2 to 8 pts. potassium dichromate. The 
liquid is fhen np,«trsli3ed with potassium car¬ 
bonate, and 32 pts. more of that SakKAre added, 
together with 6 pt;. iodine and l$>->foohol. The 
reaction having beed oompliXeU .fit the heat of 
the^water-bath,ethe produo'. is treated as above, 
whereby a fresh quantity of iodoform is ob- 
tainehi—3, By the action of excess of sodium 
hypochlorite oix an aqneous solution of acetone 
(6 pts.), potassium iodide (60 pts.), and MaOH 
(2 pts.) (SniUol^ Kaynaijd, Bl. (3] 1, 8). 

Pv^erNes.—(Hexagonal jpUaw tabloi; am— 
1: -9015 (Bam»elsberga.^okaoharofi, O. <7.1867, 
624; ef. Dogiel, N. FeteAkAcad. Bull. 30,887). 
Above its melting-point ft partly uMompoM, 
giving off iodine and HI. Has a ptouliar per¬ 
sistent i<dbnr. Volatile with steam. Insoh water,, 
acids, anU alkalis; V. sol. alcqhoh ether, ana 
fixed and volatile, oils. An aloonolic soluHim of 
iodoform is decomposed under the infl ue iw el 
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ugofc 'caa deoompositian it aowleTat^ b; dry 
i)UUo«i||ld; iodine aqd methylene i^de ere 
piodnoed (Holder, JB, T. 0. 7,818; »/. Humbert, 
'J. Ph. [8] 89,8S8). JDoee ifct in the least hinder 
the pntrdaotion oi panoreas at 85° (Boillat, J.vr. 

188 , site). , • 

Hstection.—d!b'alooholie solution ol iodo¬ 
form warmed with aqneons EOH and a little 

S benol forms a red sabstance, whioh dissolves in 
ilnte alcohol, liviiur it a orimson colour (Lust- 
garten, M. 8, 717). 

Beactidfu^l, Seated in a sealed tube at 
150°, either alone m with iodine, it yields 

r hylene iodide and brown pro|ucta (Hoimann, 
J. 18, 66),—3. Bromine gives bromofo^ 
(Usoher, B. 31, ^10); but an excess of at 
high temperatures terms CBr,.—8. Distilled with 
HgOI, it yields CHOI,I (SohlagdenhauSen, J. Ph. 
[8]30,347).—1. Mereurio oxide toimepOiioimio 
acid, BgL, and water^S^oiling acjueous EOH 
fdrms a little potasnnm formate.—6. Boiling 
alcoMUt potash forms methylene iodide (Brnn- 
ing, A. 104,187 j.Botlerow, O. B. 47, 696).—7. 
NaOEt forms methylene iodide, Nal, aldehyde, 
acrylic acid, and CH,.CH(OEt).CO,H (Butlerow, 
A. 107, 110; 114, 804; 118, 326).—8. E,SO, 
forms OH,fSO,£), (Strecker, A. 148, 90).—9. By 
the copper-zino oonple iodoform may be reduced 
to methadl fOladtHone a. Tribe, O. J. 28,608).— 
10. Unites with PBt, forming 0„H«,P,I, (Hot- 
mann, Pr. 10,189).—11. PCI, forms chloroform. 
12. When made into a paste with moist finely- 
divided silver, acetylene is at once given off. A 
mixture of ppd. silver and copper is even more 
effective (Cazeneuve, 0. B. 97,1371).—13. Silver 
nitrate acts readily at ordinary temperatures, 
forming Agl, nitric acid, and GO, so that by 
nitrating the liberated acid an estimation of the 
quantity oi iodoform present may be formed 
(Grfohofl, B. 9. 0. 7, 842).—14. Iodoform ex- 
posed to direct sunlight is oomiBetely oxidised 
by air, forming CO.„ iodine, and water (Dacoomo, 
O, 16, 347).—16. Merourio acetate is reduced by 
iodoform to mercurous acetflte, CO, being evolved. 
It does not reduce merourio nitrate (although 
chloral forms, in this case, mercurous ohldkide) 
(Cotton, J. Ph. [6] 16,481).—16. Isobutyl alcohol 
(200g.) tiixed with sodium (20g.) and i(^oform 
(loo g.j ^ves a violent reaction, the products 
being fofiaio Boid,isobutyrio acid, pentenoio acid, 
OHe,:CH.CO,H [70°], isobi-Ayl-»(jy-iaobutyrio 
acid 0,H,O.CHe,.CO,H, a lactone of an oxy- 
octoicvaoid, iaobutylenev metl^ isobutyl o^de, 
liethylenq^iJbbutylozide,a ooSgpound 0„H,aO„ ‘ 
and other badias(GorboS a. Eessler, J. B. 1887, 
428). • . * 

IODO-VirXABIOalLOIBt,HI(CO,H),. Ic^- 
maleic add. [184°]. Formed by dissolving 
acetylens-di-oarboxylio acid in'stAi^; arjVeons 
HI (Baudrowski, B. 16, 2697). fine glistening 
crystals. Very soluble in water, alcohol, and 
ether. c * 

8aU%—A"HE l tmall sparingly soluble 
irystals.-A"Ag,: orystalline pja—A"Pb 2aq: 
irystalline pp. 6 


Crystalline. . - - 

lOOO-HIPTOIO AIBSHTVE CJH,J.OHO. 
w. la s-si, Fonnsd by treating heptois 

VCIh 1^, 


(oenantbio) aldehyd^ (76 g.) diloted with sleohid 
(100 0 . 0 .) with iodine (60 g.j and iodic acid (80 g.). 
The crude product is ^u^ed by treatment with 
reduced silver. The yield is very bad (Chautard, 
A. Ch. [6] 16, 170)., Very nnstable uquid with 
irritating odour. Decomposed by heat. Easily 
decomposed by EOH, NaOH, ammorda, and 
miner^ acids. # , 

Beactione.—l. Nitric fdd gives heptoioalda- 
hyde andheptoic acid.—8. Silver acetate forms 
octyl acetate (208°1.—8. By heating iodo-heptoio 
aldehyde (120 g.) dissolved in alcohol with silver 
cyanide (67 gO there is formed a,£l,}Cy.CHO 
(177°) S.G. la '918. This is a colourless liquid 
which reduces Fehling’s solution and ammonia- 
cal AgNO, but does not form orystalline com- 
pounds with aniline or phenyl-hydrazine.—4. 
Silver sulphocyanide forms the corresponding 
snlphocyano-heptoio aldehyde.—6. Heating with 
aniline forms C,H,,I(NHC,HJ- 
lODO-HEPmEHE C,H.,I ie. 
Pr.CH,.CI:CHMe or Pr.CH:CI.CA,Me. (140°- 
160°). From heptinene to. v.) and HI (Morris, 
O.jr. 41.179). > 

lOBO-HEXANE v. Hxxifo iodidii. 
Di-iodo-hexane 0,H„I, i^. 
CH,.CHI.CH,.CHpCHI.CHr Sexylene iodide. 
S.O. a 2-024. Formed by Seating di-allyl. in a 
sealed tube for 6 hours with excess oddfono. 
HIAq at 100° (Wnrtz, A. Gh. [4] 8,129); ift better, 
by passing gaseous HI into strongly coefod diallyl 
(Sorokin,/.pr. [8] 23,18). Oil; gives off iodine 
when heated. With sodium it gives hexylene and 
hexenyl iodide. Alcoholic potash forms diallyl 
Silver acetate forms hexylene acetate D,H„(OAo)„ 
whence baryta forms di-oxy-hexane. 

Tetra-iodo-hexans 0,H,A. [above 106°]. 
From diallyl and iodine (Berthelot a. De Luca, 
A. 100, 863). 

XEIBA-IODO-HEXIEENE v. TetraiocAde of 
DiFBoraBorL. 

lOBO-HEXOIO ACID 0,HAlOr Formed by 
mixing hydrosorbio acid witl; cone. HIAq at 0° 
(Fittig, A. 200, 44). Oil, fuming yellow on ex¬ 
posure to light. May be reduc^ by sodium- 
amalgam to n-hexoio acid. 

lODO-HEXYlEKE C,H,,I M. 
CH,:0H.CH,.CH,.CHI.CH,. Sexenyl umae. 
Diallyl hydroiodide. , (166°). 8.0. » 1-497. 

Formed, together witn di-iodo-hexane, by foe 
aotion of HI on diallyl (Wnrtz, A. Oh. [41 8, 
165), Formed also by the aotion of alcimalic 
I potash or of an alloy of tin and sodium on di- 
Wodo-hexane CH,.CB^.OH,,.CHy.CHI.CH,. When 
treated for 84 hours with moist Ag,0 it forms 
diallyl, hexylene, and two liquids 0,H,^ (o. 186°) 
and 0,,H„0 (180°). 

lodo-hexylene OA|I- (131°). S.O. U1-88. 
Formed from the hexenvl alcohol obtained]^ 
distilling glyosrin with lime (Destrem, A. OK fV] 
87,68). 

lodo-hexylene 0,%L (142»-146°). From 
i^in&one hydn^ and HI at 160° (Bondhardat, Z, 
1871,V3). ftednoedbjtinandHClltohsxyl^ 
Bromine gives orystsUme (EH„Br,. 

lODO-HIPPVBV AOtfO,H,IMO, U. 
NHBz.OHI.CO^ (?). Fotiaea by treatfog a 
boiling aioohollo solution of hippnrio adld with 
iodinf(Uaier,E'. 1866,415). Whits needles. Da- 
oompom at 90°. All its salts are solnblo in 
WBfor exoepSUg the sifrer salt. • 

D 
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lodo-Uppnria aoid CaH^I.CO.NH.OH2.COsH. 

> Formed bf aotion of aqaeoue HI on the sul- 
p^te of diazo-hippnri« aoid (Oriess, Z. [2] 4, 
725; B. 1, 190). Lamine, v. sol. oold alcohol 
and ether, m. sol. hot water, nearly insol. oold 
water. The iodine is not easily removed. 

lOlTJ-HTBBOCIFNAUIC ACID v. lODO- 

rilKNYIi-PBOriONIO AOIDt 

BI-lODO-HTBBOaUINONE 0,H,I,(0H), 
[6:8;4:1]. [145°]. Formed by boiling di-iodo- 
qninone [180°] with a dilute solution of BnCl, 
(Seifert rf.pr. [2] 28, 488; Kehrmann, J-pr. [2] 
87, 887). Long colourless needles (from hot 
water). Volatile with steam. 

Di4odo.hydroquinone 0,H^,(0H),. [142°]. 
From di-iodo-quinone [169°] and aqueous SO, 
(Metzeler, B. 21, 2656). White needles, t. sol, 
hot water, alcohol, ether, and HOAc; m. sol. 
benzene. Beoxidised by FeCl, to di-iodo- 
qninone. 

Di-acetyl derivative C,H^(OAo),. 
[148°]. Needles or plates (from alcohol); insol. 
water, v. sol. alcohol and ether, si. sol. cold 

lODO-HTDBOikv MOaUINONB 
O.HMePrI(OH)j [6:2:6:4:1]. [74°]. Obtained 

by reducing iodo-thymoquinone with SnCI, 
(Ke^mann, J, pr. n[2] 89, 892). Colourless 
pritfSs. T. sol. orgauic solvents. 

IOira.HVI)BO-TOLTlQXriNONE 
OAMeI(OH), [6:2:4:!]. [111°]. From the 

corresponding quinone, by reduction with SnCl] 
(Kehrmann, J.pr. [2] 39, 392). Soft silky aggre¬ 
gates of needles, sol. organic solvents. 
lOBOL ti. TETBA-ioDO-pvaaonB. 
lOBO-LACTIC ACID v. Iodo-oxt-pbopiomio 

«> 

4cm. 

lODO-HALBlC ACID v. Iodo-fuhabio Aczn. 
lODO-HEULOTIC ACID. Methyl derivative. 
0,^„I0, i.«. OA(OMe).CJHJ[.COjH. From the 
methyl derivatives of (a) and of (D) coumario 
acid andrfuming Pqueous HI in the cold (Perkin, 
O. J. 89, 42^. Aqueous Na^jCOi forms 
0JH,(0Me).0H:CH,6nd CO^ 

IODO-BCBTHARB V. Mbthyi, iodide. 
U-iodo-methane v. MExiymEinE iodide. 
m-lodo-methane v. loDOFOiui. t 
Tetra-iodo-methane CI4. tlarbon tetra-iodide. 
8.0. 4‘82. Formed to mixing CCI, with alu¬ 

minium iodide dissolved in CS.^ (Oustavson, A. 
IM, 178; 0. B. 78, 882). Formed also by 
heating COl, with Cal^SJaq at 76° (Spindler, A. 
231, 2M). Dark-red regular octahedra (Friedel, 
Bl. [2] 21, 482)f Sot CS« alcohol, ether, aiWhj 
Mol. May be kept for soine days, but gradually 
deoomnt^s. The decodposition is hastened by 
both GS7and CO^ Above 80° it quioUy splits 
up into carbon and iodine. Converted into iodo- 
form by boiling with aqueous HI, and even by 
boiling with water. Soaroeify at^oked by_ aque¬ 
ous potash or HjSOj. Chlorine Sonverts it into 
OOI4. Br gives CBr4. 

lODO-DI-MEXHTL-AKIBB^v. DirrMhy* 
iodo-amine under Di-kethyd-amiAe. m 

I090-Dl-MB7^I..AHILnrB (m,?N K-e. 
O^LNMSr n9°].*Fonqfd by adding iodine 
to a eolation of ds-methyl-aniline in CS, (Weber, 
F. 10, *765). Formed aim by the action of oyan- 
ogen iodide oa di-methyl-aniline in tl(9 oold, 
keat being emlved and BCy given off (Mere a. 
'Weith, B. lOt 957). WlSte lamiim, sol. alcohol 


and H^Aq. (4Iot attacaed ny caueuo tOdS 
When heated above 80° i* (, 
a residue which forms a deep violet so 
alcohol.—^B',HjPtCl,.“ • • 

lODO-TBI-HETHYL-BBNZBBX v. l^DO-O- 

OUHENE. ” „ ' o 

IODO-HETHTl..BVim:r.BlArZXirX «. lono. 

BUTXL-IODUENE. * 

DMODO-HBTEYUCHE Dl-EXHTI DI. 
BDLPHONE CMSO^Bt), [177^. Formed from" 
methylene di-etiiyl di-sulpnone, I, and KIAq, by 
exposure to sunlight (Fromm, "B. 263, 161). 
Needles, si. sol. boiling water. 

DI-IODO-DD'BETHTI oxide C,H4l,0 iAI 
(219°). From dry ' oxymethylene ’ 
(formic paraldehyde) and,.gii^eou8 HI (Tish- 
tsohenko, J. R. 1887, 464). OU. 

lODO-^I-METHTL-FIPEBIDINE 
[60°]. Fomed by heating ethylidene diacetonine 
with HI (E. Pischor,'’jB. l7, 1796). .Colourlees 
rectangular prisms. Nearly insol. watere-dT'HI; 
very sparingly soluble. 

lodo-tetra-methyl-piperidine OgHjaNI. [90°]. 
Formed by heating triacetouine with HI at 150° 
(B. Fischer, B. 17,1791). Easily soluble in alcohol 
and other, insol. water. Colourless fbbles (from* 
ether). 

lODO-DI-HETHYI-THIOBHEl^ e,H,IS i.e. 
Cl :GMev e 

I >S. (97°). From di-methyl-thiophene 

CH:CMe/ 

(from coal tar), iodine, and HgO (Messinger, B. 
18,1638). Oil. 

Iodo - tri - methyl - thiophene C,H,IS t.e. 
CMe:CMev 

>8. Formed by the action of iodine 
CMe:CI ^ 

(48 g.) and HgO (21 g.) on Iri-methyl-thiophcne 
(12 g.) dissolved in ligroin (24 sl) (Zolinskp', B, 
21,1837). Non-volatile oil. 

(oi).IODO-NAPHTHAI.ENE G„H,I. (306°). 
Formation, —1. By adding iodine to a solu¬ 
tion of mercury diesaphthyl: Hg(0„H,), + 21, 

= HgI,-H2C„H,I (Otto, A. 147,173).-2. From 
diaZb-naphthalene sulphate and HI (Ndlting, B, 
19,136). 

Properties.—Hacli yellowish oil, Mt solidi¬ 
fied a^ —17°. Miscible with alcohol, mher, CS„ 
and benzene. Alcoholic potash at 180° forms 
some naphthalene. Boiling HIAq (127°) com¬ 
pletely concerts it into naphthalene. When a 
solution in G.S, is j)oiled^itfa aluminium chloride- 
th^e is 7ormqjN)aphthalene, iqdiBft tarty 
matter, but no (8)-iodo-naphthiene (Boux, Bi, 
t2]45,6«). * . .aET* 

Picric a^id iomp^nd Xl27°]. Oolden 

ornl/w TiAAr^ldafl 

«8)-Iodo#iai)hthalene q,,H,I. [66°]. Pre¬ 

pared by*the,action of HI on (8)-diazo-naph- 
thalene sulphate (P. Jacobson, B. 14, 804). 
Colourless piatep; sol. ether, alcohol, and 
dHOAo. VolatUe with sPsam. 

(% a4).Di-ioao-saphthalAie 0,,E,I, [1:4]. 
[110°]. From (a)-iodol(a).nitro-naphthalene by 
reduction, and treatment of the tssulting iodo- 
naphthylomineiiith H,S(E and NaWi, toll^ed 
bv Hh fMeldola, C. J. 47, 522). Needles (from 
alcohol)* • - * 

^,i3,)-Di-loi^iiapht]iale>M * 0,^HX [}:8]> 
[81*^ From ^-Mo-(a)-iiiiio-ai9hflialene in 
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AOIStO,,HJ.SO^.*Two isomerideg are formed 
by Bdipnonating (^)-iodo«aphtlislene (Arm¬ 
strong a. Wynne, sOf/. fnic. 3, 23). One of the 
isomerides ton^s the saltsEA'aq and BsA',4)aq, 
both crystallising in hexagonal scales, the other 
forms the salts aq crystallising in laminss, 
‘and BaA',2aq in flat needles. 

(1, 5)-i(ido-naphthalene snlphonic acid 
0,;^(80,H)»*[1:6]. [129’]. Formed from 

(a).diazo-naphthalene Snlphonic acid and warm 
JIIAq (40 p.o.) (Manzelius, B. 23,^820). Colonr- 
lesB tables (containing 2aq): t. sol. water. • * 
Salts.—A'K aq^ plates: m. sol. water.— 
AHaaq; indistinct needles.—A'Ag : plates: 

S. ‘BS.—A',Cs 2aq: scales; si. sol. water.— 
A'^aaq: scales: S. *23 (in the cold). S. 1 
at, 100°.—^'jMg: neddleA si. sol. water.— 
A'Zn^q, scales; m. sol. water.—A',Cn 4aq: 
greenish.white needles; si. sol. water.—A'jPbdaq: 
si. sol. wate{.—^AsMntaq; indistinct crystals: 
si. sol. water. 

Uethyl-tther MeA'. [60°]. Prisms: v. 
soL Et,0; si. sol. cold EtOH. 

• Ethyl-ether YAK'. [74°]. Six-sided tables: 

T. sol. Bt^Os • 

n-Propyt-ethef PrA'. [67°]. Colourless 

Isopropyl-ether ¥ik'. [90°]. Prisms. 
Chloride 0,.H.IS0,C1. [114°]. Monoolinio 
prisms: ▼. sol. hot AoOH; si. sol. ligroin. 
Bromide [1S3°]. Prisms. 

Amide 0,.H,I(S0,NH.J. [239°]. Seales. 
(o).I0D0-(3rHAPHTH0I, C„,H.I(OH) [1:2] 
[94-6T (M.); [0. 100°] (W.). Prepared by dis¬ 
solving equal parts (20 g.) of (/3)-naphtbol, lead 
aoeta^, and dried sodium acetate in HOAo, 
cooling, and grfdnally adding io^e (3S-2g.) 
dissolved in hot HOAo. The product is ppd. by 
water and lecrystallised from dilate alcohol 
(Meldola, O. J. 47, 527). formed also by the 
action of iodide of nitrogen on a dilate alcoholic 
solution of sodium (/3)-naphtbol (Willgeradt, 
/.j)r.[2]87, 448). 

Prqp^iss.—Long colourless needles; si. sol. 
boiling wner; v. sol. organic solvents. Vdlatile 
with steam. Sol. cold dilate KOHAq; decom¬ 
posed by hot alkalis. Nitric aoid^bejates iodine. 
KMnO, gives phthalic acid. * 

(a).IODO.{«).HAPHTTOAMINK 
0,Al(ftH .) fi ai.. FiSm (^aiodo-(«)-nitA)- 
naphthalenlTSiim-duBt, and HOAo^eldola, 0. J- 
47,621). Its dbluiitp, rapidly oiMises in tha air 
forming a red %oloaang rsatte:^—B'^H^SO.: 
tolerably stable white newes. * 

Acetyl derivative 0,,H.l(lfHfW>). [199^- 
From the preceding by boiling wi^b Ac,0 (M.). 
Needles (from alcohol). Qives a nitro- derivative 
CS86»]. . , 

lODO-o-KlTBO-ANtLnS OAI(j‘^OJ(NH,) 
[6:3:1]. Foitned by betting di-ioM&tro-bimzene 
[168°] with idcoholic N]^ at 170°*Ior several 
days (XSmer, A 4, 386). Large steel-blne la- 
muiaa(lroin aloohol intkMsd tubes), yellow by 
transmitted light. Does not melt at (Not 
sttaoksd by nitrons ether. , . 

We-MtUro^^ae oi^(N0^9I^ [4:3:1]. 

scelyli 


. Formed In wrnmM a iKiatiM'ot the 
deriTatlve M^iodo-amline in HOAo with 


HNO, (Michael a. iftbrton, B. 11, 109). Lon 
orange-yellow needles (f|om alcohol). 

Iado^nitro.aiiUlusaAI(NO,)(NPU [3:4:1] 
[106-6°]. Prepared by the araon ot iodine chlor 
ide (2 pts.) on yi-nitro-aniline (1 pt.) dissolves 
in dilute HdAq (Michael a. Norton, hm, 1. 
362; B. 11,113). Long AsUow needles.—B'HCfl 
[163°]. e 

Oi-iodo-m-nitro-anilins 0,,H,I(N0,),(NEU 
[4:2B:1]. [145-6°]. Formed by passing iodine 
chloride (3 pts.) into a solution of m-ni|ro-ani. 
line (1 pt.) in HClAq (Michael a. Norton, Am. 1, 
256; B. 11,112). Long slender yellow needles, 
V. sol. cold alcohol, si. sol. acetic ether, insol. 
water. Its hydrochloride is not decomposed by 
water. • 

l)i-iodo.j>-nitro-aniline 0,H,l2(N0J(NH,) 
[6:2:4:!]. [244°]. Prepared by the action of 
iodine chloride (2 mols.) on |:-nitro-aniline dis¬ 
solved in. chloroform (M. a. N.). Fellow prisma 
with blue fluorescence (from alcohol). SI. soL 
hot alcohol, sol. OHCl, and E^Ac, v. sol. hot 
nitro-benzene. It is not basidT 

o-IpDO-HIXEO-BENZENB CAI(NO,) [1:2]. 
[49°]. Formed, together with the p-isomeride, 
by treating iodo-benzene yith HNO, (Eorner, 
O. 4, 80S). The p-isomeride orystollisesSrst 
from aloohol. Long flat lemon-yellow tftews. 
Oives a little o-iodo-aniline and much aqiline on 
reduction. 

m-Iodo-nitro-beniene C,H,I(NOJ[ [1:3]. [36^. 
(c. 280°). Formed from m-nitro-aniline by dis¬ 
placing NH, by I through the diazo- reaction 
(Qriess, E. 1866, 218). Monodinic plates; 
o:6:c=2-296-1:1-129 (Panebianco, 0.9,360). TBc 
same body is perhaps formed by the action of 
ICl on sodium »i-nitro-benzoate (Schlitzenberger 
a. Segenwald, B4p. Chim. pure, 1862,144). • 
i)-lodo-nitro-benzenea.H,I(NOJ [1:4]. [171°]. 
The chief product of the actiongof fuming HNO, 
upon iodo-benzene (Eekuld, Ajl37, 129). Ob¬ 
tained also from p-nitro-ani}ine by the dioso- 
reaction. Pale yellow needles. 

Di-chloride &H,(N02)IC4. Forme:^by 
passing Cl iu4u a aoTution of iodo-nitro-benzene 
in chloroform (C. wUlgerodt, J. pr. [2] 33,160). 
Hardly sol. CS.„ Bt,0, or light petroleum. Sol. 
CHCl, and benzene. fS 160° it gives ofl Gl„ 
leaving 0,H,(NOJI. With alcohol it reao)^ 
forming aldehyde, HOI and CJS,(N02)L 

lodb-di-nitro-bensene C,H,I(NO,), [1:3:4]. 
(1*°]. Obtained by nitrating o-«r jp-iodo-hitro- 
benzene with H,S04atfd HNO, (K6rner, J. 1876, 
822). FellowtriolinioctyStala.o:6:c = l-66A:l:-fl40 
(La Valle, O. 10, 3). V. el. sol. cold aloohol. 
Hot dilute KOH forma di-nitro-phenol. Alco¬ 
holic NH, gives di-nitro-aniline, though the de¬ 
composition is iaoonl^lete & the cold. 

lodo-di-nitrdtbensene 0,H,I(NO,), [1:3:6]. 
[114^. Formed in small quantity, toother with 
,tln pieoeding, bv treating o-iodo-nitro-benaene 
with HNp, miedS with H,SO, (KOmer, G. 4, 
806)1 Orfiige triclinia tables alcohol). Mere 
sol. alcohol and ether than Ue preceding. Con¬ 
verted by heating witiimoohBlio NH, into di-nitro- 
aniline [IBS’]. May be reduced to phenyledb-m- 
diaiEunM 

lodo-tri-nitn-benaene OJU(NOJ, [l:3:4:d]- 

[164^. From ihloro-triAiitro-benieneand oloo- 
h()|ia KI (Hepp, A. 316, 861). Golden ne^les. 



,ioi)0-nitr(J-bt;nzenb. 


se 

Converted by boiUng aqijdbus KOH into plorio 

' Di-todo-nitro-beniAe [1:3:4]. 

ri68®l. •Obtained Irom nt-di-iodo-benzene by 
aueeolving in hot fuming ENO, 
metric ootahedra; a:6:c = '647:l:‘468 (La Valle, 

0. 10, 2). SI. Bol. ether, v. el. sol. cold olo^oL 
By heating for a few days with alooholio Nll,at 
170° it forme iodo-nitro-anilino. ri o 

Di-iodo-nitro-benzene OsHjIjINOs) [1=2.47]. 
[112'6“]. Formed by dissolving o-di-iedo-behzene 
in fuming HNO, and, after a few minuto, 
Inting with water (Korner a. Wcnder, G. 17, 
491). Lemon-yellow needles or small prisms 

^*”S!iod^hiteo-behzoic acid o,h.ino, 

u. O.H,I(NOJ(CO,H) I3:2or6:l]. [835°]. 

Formed, together with the two following, ^ heat¬ 
ing iB-iodo-benzoio acid with oono. HNO, (Grothe, 
J. pr. [2] 18, 324; Cunze a. Hubner, A. 136, 
106). 81. soF. water, especially if HCl be present. 

_Gives o-amido-benzoio acid on reduction. 

NH,A'aq.—NaitrSaq.—CaA' 2aq.—SrA’, 4aq.— 
BaA'a 8aq. ^ 

Ethyl ether BtA'. [84°]. 

(A)-Iodo-nltro-boiizoioacidO,HjI(N02)(COjH) 
r8:8or2:l]. [174°]., Formed as above. V. sol. 

ospeoially ilTHCl be present. Melts under 
wateF. May be reduced to o-amido-banzoic acid. 
— NHjA'aq.—LiA'aq. — Na A' 4aq. — KA'3aq. — 
OaA'.-SrAV—BaA's6aq. 

Ethyl ether EtA.'. [64°]. Yellow plates. 
(7)'Iodo-Bitro-beiizoic acid 
0,HJ(N0J(C0^) [3:*:1]. [192°]. Formed as 
above. V. sol. water, but does not melt under it. 
—NaA'aq: silky yellow needles.—CaA’j 3Uq.— 
SrA'j 4aq.—BaA'j 3aq. 

lodo-nitro-benzoio acid C,H3l{N0,)(C02li) 
[4i6;l]. [210°]. Formed by heating p-iodo- 

benzoic acid with fuming HNO, (Glassner, H. 
8, 662)’. Nearly insol. water, v. sol. alcohol.— 
NaA'aq.— KA'sfl.—CaA', IJaq. 

(o.o,)-IODO.NWEO-HAPHTHALENE 
0 ,Ai(NOJ [4:1]. [123°]. Formed from acotyl- 
((mnaphthylamine by nitgation, saponification, 
mazotisation, and treatmept with HI (Mcldola, 
O. J. 47, 619). Minute white needles (from hot 
alcohol). Sol. benzepe, HOAo, and acetone. 
Jlay be reduced to (a)-naphthylamine. 

* (o,/8J*lodo-nitro-naphthalene 0„H,I(N0J 
[1:2]. [108-6°]. Formed from the mother-Uquor 
of iha preceding (Meldola). Yellow scales. 
ba reduced to'(8)-napthjdamine. ^ 

(ft,o,)-Iodo-nltro-n»phthalenB C,,H,I(N02) 
[2:1]. f88-6*]. From acetyl-(a)-nitro-(8)-no^- 
tbylamihe by saponifying with hot dilute H,SO,, 
ftDd subsequent displacenMnt of NH* by I (Mel* 

dole, O. J. 47, 620)» a _ 

(«,).I0DO.(8,)-HITE0-(«.)-rAFHra0I. 
0,.H,Y(N0,)(0H)[4:2:1]. [146°]. Fomed by 

bolUng acetyl (4,2, l)-iodo-mtoo-naphtbylamitte 
with strong caustic alkali (Mfidpla, O.J.iT, 624). 
YsUow needle^from alcohol). Insol.*8old«mer, 
•L sol. hot water tmd hot benzene, v. sol. aloohol, 
acetic acid, aijd ai^ton^. Yields phthalic aoid 
on*ozidation. Its K and Na derivatives form 
minnte orange needles, m. sol. eol& water.— 
10,ARNOJi,Ba8aq: bright red aWrphous 
powder, alrwMtinaol.«boiliBg^ter; deflagrates 
an iipsituMt. 


(adwIODO* (W - NITEO - («,) - iwraimzia 
AMINE. Acetyl denivattve i •• 
CAI(NOJ(NHAo)[4:2:1]. [ 286°].JFrom ^tjrl- 
iodo-naphthylamin?by wqpifing ite stflubon m 
HOAo with HNO. at 76° (Meldola, /, 47, 
624). Straw-coloured neq^les (from flwohol). 
Sublimes while melting. More difficult to sapo¬ 
nify by H,SO, than thebromo- eompound. 

I0b03lIT^B0-o-0XY.BEHZ0I0 AOID 
0,H,IN0, i.e. 0,H,I(NO,)(Oa)(0O,H). From 
(6, 2, l)-nitro-oxy-benzoio acid by treatment m 
alooholio solution with I and (Weselsky, 

4.174,108). Slender yellow needles.—KA' 2aq. 
_C,H,K,NO.?aq.-BaA',6aq. , 

• .lodo-nitro-o-oxy-benzoic aoid 

0.H,I(N0,)(0H)(C0,B;)- [20^?]- 

iodo-ozy-benzoio acid ify nitration (Hubner,- 

B. 12,1347). ^ . ,, 

Iodo«nitro-m-oxy-bonsoio aola 

0,H,I(NO,)(OH)(CCbH), Formed by treating an 
alooholio solution of nitro-m-oxy-»enz^ Sold 
with I and HgO (Weselsky, A. ilt; 109 . 
Lemon-yellow crystals; sir sol. water, v. sob 
cold alcohol.—BaA'j 6aq: minute red needles, 
lodo-nitro-p-oxy-benzoio ,aoid 

C. HjI(NOj)(OH)(COjH). From nitro-p-oxy. 
benzoic aoid, iodine, and HgO (W.). Lemos- 
yellow needles.—BaA'j4aq: flat led needles.^ 
Ba0,H,INO.2aq: short daB£-re*nSedlos. 

bl - lODO-DI-NITEO - »I - OXT- DI-PHENYL 
SDLPHONE 0„H,I,N,SO, i.e. 
SOj(C,HjI(NOjOH)y [205°]. Formed by heat¬ 
ing iodine (60 g.) dissolved in alcohol with a 
mixture of di-nitro-di-oxy-di-phenyl sulphone 
(34 g.) and HgO (21-6 g.) at 100° (Annaheim, B. 
9, 660). Needles (from HOAo); insol. water and 
aloohol. Decomposes alkaline carbonates.-— 
NajO,jH,IjNjSO,2nq. 

lODO o-NITEO-PHENOt C.H,INO, 
C,HJ(NO,){OH^ [110°] (Mmstrong,‘WoMs’ 
Diet. Ed. 1. Suppl. 2, 917; B. 6, 649). Formed 
by the action of iodine and HgO on o-nitro-phenol 
dissolved in HO,^ (Busch, B. 7, 462; cf. Arm¬ 
strong). Short ySlow needles, v. sol. hot water, 
alcohol, and ether. Moderately volatile with 
steam.—KA'aq; gamet-red plates with green 
lustre (A.), v. e. sol. hot water and alcohol. 

Jodo-p-nitro-phenol 0,H,I(N0J^0H)[2:4:1]. 
[93“] (Korner; Armstrong). Formed by the 
action of iodine and HgO on p-nitro-phenol dis¬ 
solved IttHOEo (Korner, Butt. Acad. Belg. [2] 
24, 166; Busch, B. 7, 462). Also from tiitro-, 
amidcBphenqUy the^iazo- reaction (Kf). Y^ow 
needles.—l*lir2Jaq (K.).—KE'Jwg (B.). ^^nc 
aqid oonvertswt into lodo^jiEtro-phenol [106 J. 
lodb-di-nitromhenol 

tCja:jI(NOj)»(OH)[6:4:2A]. [106°] (A.); [108°] 

(W.). Fpnqpd from (4, 2, l)-di-nitro-phenol by 
tmatmen'l with iodine, potassium iodato, and 
potash (KOmer, G. 4, 897) or with iodine and 
HgO (Armstrong, B. 6, 649; Weselsky, -d. 174, 
111). Formeef also from di-nitro-amido;phenol 
by the diaze- reaction ( 4 .), and bwihe mtration 
of the pteoeding iado-nitro-phenol (A.). Long 
slender lemon-yellowmeedles ffrom hot water). 
81. sol. hot water.—Ki': deep mange needles, 
▼. K>1. hot,*sl. sol. cold, wafer.—OaA/aqs 
orSnge-red plates, v. sol. hot water. , 

lodo-di-nltro^pbeiiol a 
0,H,I(N0,),'<0H)[4;6:9:1]. [118°]. F^^^ 
(8,2, l).di-nitro-phenbl W treatment with lodiiM 



IODO-OXY-: 

and iodio aaid (KSrner, (?.*4, 897^ or wi#i iodine 
and H^Q^Armstrong, B, 6, 649). XioAgt lemon' 
yellow needles (^om wate|) { t. si. sol. water 
and sloohol. T&eepotassinm derivative 
forms magnificent crimson Reedies with green 
and gBiden Instr^sl. sol. water. The silver 
derivative forms small brownish-red needles. 
Si-iodo-o-altra-phenol 

OAI»{NO,)(OHp:4:2:l]. [98°]. From o-nitro- 
•phenol, iodine, iCnd iodio aaid in alkaline solu¬ 
tion (Kdmgr). Slender dark-yellow needles 
^Irom ether-sjdbhol); el. sol. water, v. sol. boil¬ 
ing alcohol and ether.—NaA'aq: dark-brown 
prisms, with golden lustre.—Kill: very soluble 
reddish-brown needles. 

Di-iodo-p-nitroiphenol 

O.HA(NOJ(OH)[6:S!ft;l]. [167°] (K.). Prom 
p-nitro-phenol, iodine, KIO, and potash (K.; 
cf, Seifert, iTlpr. [2] 28,437). Also from ^-nitro- 
phenol o-snlphonic acid^ iodine in alcoholic 
Bolutj^, affd HgO (Post a. Brackebusch, A. 205, 
91). Formed also by treating nitro-o-oxy-benz- 
oic acid with iodine and HgO (Weselsky, A. 
174,107). fiarge colourless prisms (from ether) 
turning yellow on exposure to air. Decomposes 
a little abqye its melting-point.—KA': golden 
%eedles with violet iridescence.—NaA' 2aii: 
eSloreBcen4 orange laminae 

Di-iodo-aAro-phenols appear also to have 
been obtained by Pi^a (A. 198, 208). 

lOOO-NITBO-FHEirOL SDLFHONIC ACID 
O.H,INSO, f.e. OAI(NOJ(OH)(SOsH)[2;6:l:4]. 
Formed when iodine and HgO are added to an 
alcoholic solution of o-nitro-pbenol p-sulphonic 
acid (Armstrong a. Brown, G. J. 25, 809).—KA': 
yellow scales, composed of short needles, si. sol. 
water.—K^O,HjINSO„: red crystals.—BaA'..4aq: 
pale-yellow silky needles, si. sol. water. 

lodo-nitro-pbenol snlphonio acid 
0,H.J(Nqj(0UJ(S0,H)[C:4:l:2]. Formed, to¬ 
gether with di-iodo-p-nitro-phenol, by treating 
an alcoholic solution of p-nitro-phenol o-sul- 
phonic acid with iodine and mercuric oxide 
(Post a. Brackebusch, .4. 206, 88).— Salts.— 
CaC,H,JNSO„3aq: coarse yellow needles, m^ol. 
water.—BaCjHslNSO, 8aq: long yellow needles, 
m..Bol. w^er.—Pbj(OH)sC,;HjINSO,2i[aq: yellow 
orystallim pp. • 

DI-IOIPO-NITBO-BESOBCIH 
C^I,(NO.J(OH)g. From nitro-resorcin in alco¬ 
holic solution by alternate adSitidif of iodine 
and merouric oxide (Weselsky, A, 174, 111), 
(telden* needles. , * (w • * 

• IODO-IRIBb.THIOPHEB£> 0,H,I(NO.,)S. 
[74°]. PormdO* Im nitratimj o# iodo-thiophene 
(Kreis, H. 17, 2#73). Olistewing yellow prisms. 

lOOO.NlTBO-TOtDBNE d^H-INO, He. 
O^MeI(NOJ [1:4:2]. [61°]. (2867). &om (4^,1)- 
di-mtrO'tolaene (J^ynemanD, 168, 337). 
Pale yellowish crystals. V. e. sol. CS.^ and ether. 

lode •nitro. toluene 0,H,M^(NOj) [1:4:3]. 
[68°]. From p-toluidiae by miration and dis-J 
plaoement»ol NH, Iqr I (Beilsteifi a. Kuhlberg, 
A. 168, 844). Large flatgieedles ; f. sol. boiling 
alcohol. , , 

iipdo-nitro •toluMfo 0,H^oI(NOj) [l:2:x]. 
[104°Ji Formed by nitrating Modo-tolaene (B. 
a. K.). Minute needles. ^ 

Iedo.altto.tol«ene (?). flOB®]. Formed by 
nitrating m.iodoitoIuena (B. C K.). Small 
naedlae. ' 



lODo-ocxisroic Aom c,^[„io, iM 
( 03 Hj).,CI. 00 jH. lodb-di-aUyl-acette aeid. From 
(C,Hj),C(OH).CO^ (17 g.) and cold /uming 
HIAq (45 g.) (Schatzky, ^ B. 17,78). Crystals, 
insol. water, v. sol. alcohol and ether. Eaftily 
decomposed. 

p-IODO.n-OO’m.-BEBZENE 0.,H.,I 
0,HJ(C,H,,)I [1:4]. (319°). Heavy oil. Formed 
by diazotisingp-amido-phenyl-octane, aiei treat¬ 
ing the diazo-octyl-benzene with HI (Beran, B. 
18, 136). On oxidation with CrO, it gives p- 
iodo-benzoic acid, lodo-octyl-benzene obtained 
by the action of iodine and HgO upon n-ootyl- 
benzene is described by Ahrens (B. 19, 2720) as 
an oil, solidifying at -4°, and completely de¬ 
composed by distillation. 

p-Iodo-sec-ootyl-benzena C,Hj(CJH„)I [1:4]. 
p-Iodo-cap^l‘bcnzenc. (305° unoor.). Formed 
by diazotising p-amido-phenyl-sec-ootane and 
treating the diazo-capryl-b^jiene with HI. 
Heavy oil. V. sol. ether and<iSoetio acid, si. sol. 
alcohol. It is oxidised by CrOj to p-iodo-benzoio 
acid (Beran, B. 18, 142). 

IODO.(a)-OCTYL.THIOPHElfB 
O.H,SI(C.H.,). [0.0°]. lfG.|§l 

octyl-thiophene (10 g.) in ligroin , _ 

with iodine (10 g.) and HgO (11 g.) fSchweinitz, 
B. 19, 644). V. sol. ether, cannot be dutille^ 
lODO-OLEIC ACID v. lotm-STBAmuBKic 

ACID. 

lODO-OBCIN C,H,IOj U. OAMeI(OH)j. 
[80-5°]. ]''ormed by dissolving orcin (Ipt.) and 
iodine (2pts.) in ether (6pts.), and gradnaily 
adding finely powdered litharge (9ptB.). The 
ether is distilled off, and the residue reorystal- 
lised from benzene (Stenhouse, Pr. 22,i 53). •' 
Prisms; decomposing when heated alone or 
with water. SI. sol. cold watet v. sol. lg)t water, 
alcohol, and ether. Has not th? astringeuut sweet 
taste of orcin. • 

Tri-iodo-orciu C,H.I.Of C.MeI,(OH), 

Formed by adding to a dilute aqueous solution 
of orcin a quantity of IC1„ not quite sutfiftent 
to ppt. all the oran, and crystallising the pp. 
first from CS, and then from boiling alcohol 
(Stenhouse, O. J. 17, 827). Large trmasparent 
plates, tinged with brown. V. sol. CSj, V. e. sol. 
ether, ra. sol. alcohol, insol. water. Beconlbs 
browiT at 100°. Dissolves with decomposition 
m aqueous KOH. Decomposed by hot H,SO. 
and by hot HNO,. • v i 

Iado-(8)-aroin v, Iodd-bbtoroiii. 
DI-IODO.OBSEI.I.IC ACID. Methfl ethtr 
0,H,IjO, i^. OjH.IjOjMe. Methyl di-iodo-di-oiey- 
toluate. Formed by adding a dilute solution of 
chloride of iodjne, Containing excess of iodine, 
to a cold satuAted aqueous solution of methyl 
orsellate (Stenhouse, A. 149, 296). Needles 
IromaOS,); sol. benzene, OS,p alcohol, and boil¬ 
ing water, Dspfimposed on fusion. 

kSlt^l-ether OgH^I^O^llA Formed in like 
manner. Smallneedles; mtmn insol.cold water, 
m. sol. benzene, CS],%ndb8iling sloohol. Decom¬ 
posed on fusion. • 

lOBO-o-OXY-BENZOlC ACID 0,HJO, 4 a 
0,H,I(DH)(00JH) |B:2;1], Jbdo-ialieylie aeid. 
[198°]. Fomssd, together wit^ the fellowing 
wmpound, by boiling a solution of salioylio acid 



lODOOXY-BBNZOIO AUiU. 


and iodi&6 in alcohol, ani separated by Irao- 
* timely otyataUisiog the product froiji water (A, 
Miller, O. J. 41, 406!* A. 220, 124). Iiong 
needlee; .w< sol. water. Gives a violet ooloura- 
tion Witt FeOV Gives the oorresponding di- 
oxy-benzoio acid on potash-fusion.—BaA'jS^aq: 
oonoenwcally grouped needles. S. ‘5 at 8°. 

Iodo.o.ozy-bsnsoio *aoid OaH,I(OH)(C 02 H) 
[6:2:11. [196°] (G.); ft93-5°] (F.) j [197°] (M.). 
S.-11 at 20°; 1 at 100° (L.). 

Formation. —1. As above.—2. Together Witt 
di. and ^-iodo-ozy-benzoio acids, by fusing sa- 
lioylio acid (1 mol.) with iodine (1 mol.), and 
treating the product with aqueous KOH (Kolbe 
a. Lautemann, A. 116, 157).—3. By dissolving 
eqnal weights of iodine and salicylic acid in 80 
p.o. alcohol, boiling for 3 houft, evaporating, and 
dissolving in aqueous Na,CO, (Iiautemann, A. 
120, 299).—4. From salicylic acid, iodine, and 
HgO (Hlasiwetz a. Weselsky, B. 5, 380; A. 174, 
99).—5. By a^'tating a hot solution of salicylic 
aoid (1 pt.) in water ^25 pts.) with a mixture of 
iodine (1 pt.) an^odio aoid (| pt.), keeping the 
liquid hot for sonbatime. The resulting acid is 
'converted into sodium salt, and the satiny- 
needles of the salt of the di-iodo-aoid separated, 
if necessary by hand-picking, from the lancet- 
shaped laminte of tHe mono-iodo-acid (Liechti, 
A. mpgl. 7,129; H. Fischer, A. 180, 346).—0. 
From the corresponding nitro-oxy-benzoio acid 
by reduction to ozy-amido-benzoio aoid and ex- 
change of NHa for 1 by the diazo- reaction (Gold¬ 
berg, J. pr. [2] 19, 868: P. F. Frankland, C. J. 
87, 749).—7. By warming di^ silver salicylate 
with iodine (Bimbaum a. Beinherz, B. 15, 458). 

mProperiiet .—Long needles (from water) j si. 
sol. water, v. sol. alcohol and ether. Gives a 
violet colour with Fed,. On potash-fusion at 
«200° gt gives di-oxy-benzoic acid [197°]. When 
suddenly heated it splits up into CO, and iodo- 
phenol. 

Salts.—NaA'<q. S.7-7 at20° (L.).—KA'3aq: 
lamime. S. 19 at 90° (L.).—NH,A' 8Jaq: needles. 
S. 9*6 at 20“(L.).—»sA',4aq: warty scales. S. 
tof BaA'j) -8 at 8° (M.); 1-3 at 20° (L.).— 
BaOfH,IO, 2aq: tufts of small needles (L.).— 
CaA'jMq.—MgA',6aq.—PbAj.^-Agit’: yellowish 

Ethyl other EtA'. <71®] (8chmitt,B. 1864, 
•21K 

< Zode.m.w>y.beiuoio acid 0,H,I(OH)(00 ,b:) 
[a;:S:l]. Formed, together with di-iodo-phenol, 
by alternately adding iodine and HgO to ox^ 
benzoic acid di&olved in, 90 p.c. alcohol, anP 
separated by solution in boUing water (Weselsky, 
A. 174, *105). Blender neemes; sL sol. cold 
water. 

lode^zy.benioie aeld 0,H,I(OH)(CO,H) 
[8:4:1]. [160°] (P.). -IS^n the cold. 

Formation, —1. By boiling a*gsolotion of p- 
oxy-benzoio amd for a few minutes with iodine 
and iodic acid (Peltzer, A. 146, 288).—2. pro(i(g 
p-oxy-benzolo aoid dissolved in cd^hol by alter- 
nate addition of io^e and HgU(WeBei}ky,^. 
174 , 96 ). ** — 

Prppertiet .—Smtwneedles (from water). De- 
•omj^qpes at 192*. May be sublimed below its 
melting-point. T. e. sol. alcohol and. ether. 
Gives with Fed, a dingy brown pp. t 

Salts.—FaA'6aq: qionoclinio efflorescent 
crystals.—Na,<7,H,10,6aq: hygroscopic silky 


needles dfrom Ctlcoho^.—BsA.',7aq: triinetrie 
iablee—AgA': white pp.* • • 

Methyl derivative OJBJi{OV.e)OOJL 
lodo-anisie add. [785°]. ,St (cold ether) '7, 
Formed by heating anisic aoid with iodine and 


iodic aoid at 150° (1^). 


_ Forgted also by nwida- 

tion of the methyl ether of iodS-p-cresof (Bchall 
a. Dralle, B. 17, 2538). The sssne, or an iso. 
meric aoid, is formed from amido-anisio aoid by 
the diazo- reaction (Griess, Pr. M, 809). Plates , 
(S. a. B.) or needles (G.l. Nearly insol. boiling 
water, m. sol. alcohol.-NaA'2i^:^ifoentrically 
grouped needles.—BaA', 8aq: vitrems prisms.-^ 
OaA', 3aq : nacivous lamine.—PbA', (at 100°) ^ 
onrdv pp.—AgA': micro-crystalline laminn. 

Di-iodo.o-ozy.benzoioaoid(V]:j,(OH)(00,H). 
Di-iodo-salieyUc add. B. '07 at 16°; ‘16 at 100* 
(L.). Formed, together with iodo-o-oxy-benzoio 
aoid, by (the action of iodine and aqueous 
potash, of iodine and iodio acid, or of iodine and 
HgO upon salicylic aoid (LautemaiA, A J26, 
304; Liechti, A. Suppl. 7, 141; Derndfe,^. 7, 
1439; Weselsky, A. 174,103).' Formed also by 
heating dry silver salicylate with ibdine (Bim¬ 
baum a. ^inherz, B. 16, 469). White felted 
mass (from hot water), V. sol. i^oohol and 
ether. At 197° (L.) or 220° (W.) it begins to de- • 
compose, giving on iodine. It giv^ a violet 
colouration with FeCl,. On potash-ftsion it gives 
tri-oxy-bcnzoic (? gallic) acid and pyrogallol. 

Salts. -NaA'2^aq: long flat needles, mostly 
grouped in druses. S. 2 at 20°; much less 
soluble in water than iodo-o-oxy-benzoio aoid. 

—KA' ^aq: minute thick prisms. S. '563 at 20°. 

V. sol. alcohol, si. sol. ether.—NH,A'|aq: arbo. 
rescent groups of small needles. S. 'flO at 20°.— 
BaA', 3aq: needles. B. -074 at 18°. V. el. sol. 
alcohol.—BaC,H,T,0, IJaq: small silky tablets, 

V. si. sol. water, forming an alkaline solution.— 
CaA', 6aq: needles. S. '086 at 88°. * 

Si-iodo-p-ozy-benzoio aoid 
C,H.,I,(0H)(0O,H). Formed, together with iodo. 
p-oxy-benzoic acid, iodation of p-oxy-benzoie 

aoid (Peltzer). Small needles (from dilute al- 
cohel). Nearly insol, boiling water, v. e. sol. 
alcohol and ether. Decomposes when heated 
without previous fusion. Cannot be suUinfed.— 
NaA' Taq: tufts of delicate, iridescent efflores¬ 
cent needles, v. sol. water.—Na,C,H/,0,6sq: 
trimetrio tables.—BaA',: gelatinous pp. got by 
adding alddbol* to its aqueous soluton,— 
CaA',2aq: nacreous laminss.—PbA',: bulky pp. 
SwtllB up likewCiercuAc siilphpoyanide' when 
heated.—AgA'.«-Ag,0,Hy[,0,. * ' 

M-iodp-o-ozf-banzoio aoM> * 
0^.(OH)(CCbH). fo. 16';°]. ODtained in sma]l. 
qmintity in preparing mono-, and di.iodo-OHlz^ 
benaaio acids the action of iodine and KOH 
on salicylio acid (Lautemann). Weselsky (A. 
174,104) could not obtain it by treating sauewo 
aoid with iodine,and HgO. Tufts of needlu 
i(from alcohol), Insol. ssrater, sol. alcohol ahd 
ether. Decomposed by allblis into CO, and a 
rad body 0,^,0 (7). I Its sodlnm aalt is a 
grey-green mass, v. si. soh water, v 

I0Dg.p4>ZTi«ZirZ0X<f ALDEEftoX d,rf,io, 
is. 0,I^(OH).OHO. [199<1. Formed l 9 heating 
the dilute alCMiholib solntion fit p-oxy-bsnzoio 
aldehyde with iodine for some hours (Uenfeld, 

B. 10,2196). SI. soL water and benzene^ V. eoh - 



10IX>-I>HEN0L.» 


•looh^ |sd ether. Oonrertect Sy pouSh-tueion 
Into piotoeateohoio taii. 

Iedo.ai.«xy.beiiioio ftUehyde. M»thyld». 
rivative 0,3,10,* U. 0.HJ[(0H)(0M6).0H0.J 
Zoda^/tanUUn. ^74°]. F^fcmedbywarming.Ta- 
liiUin with an aldbnolio solntion ol iodine (Carles, 
Bl. [3117,13). Needles. SI. sol. oold alcohol 
and ether. 

Sl-iodo.di'.ofty.benioio aldehyde. Methyl 
derivative 0,HI,(OH)(OMe).OHO. Formed 
like the pre^ding, using more iodine (0.). Crys¬ 
tals ; insol. ohloroforpi, sol. aloohol and ether. 

I a-I01)0.iS.0Xy.FB£im.-FB0FI0NIC ACID 
0,H.I0. ».e. O.H..OH(OH).Cm.CO,H. [1^9°]. 
Formed treatwg cinnamic acid with an aqne. 
ous solution of iomne chloride, the compound 
C,H,.CH01.CHI.C02H being probably first formed 
(Erlenmeyer a. Bosenhek, B. 19, 2494). Large 
crystals (from benzene). aWith HCl it gives the 
con|||o^d C,|H„C1I04, which may possibly be 
O.H,OH«H.O(OH)<^§'>0(On).OH1.0HOlO.H.. 

J^xo-Iote-o-ozy-phenyl-propionie acid. 
Methyl derivative 0.H,(0Me).02H,I.C02H. 
Formed bv the combination of the methyl deri¬ 
vative ol ft), or (fl)-oonmario acid with HI (Per¬ 
kin, 0. i. 39, 429). Decomposed by aqueous 
Na.CO, i*toaOO„d, and C.H,(0Me).C4H,. 

tf;tba.iodo-di-oxt.di.phenyl scl. 

FHONE C,jH,I,S04 i.e. 80,(C.H..40H)j. [260“- 
270®]. S.G. 42 2'797. From di-oxy-di-phenyl 
sulphone by treatment in alcoholic solution with 
iodine and HgO (Annaheim, B. 9,1150). Minute 
needles (from HOAc). Decomposes on fusion. 
Insol. cold alcohol, nearly insol. boiling alcohol 
and HOAo. • 

iS-lODO-a-OXT-FEOFIONIC ACID C,IIJO, 
f.s.jpH2l.CH(OII).COjH. lodo-lacticacid. [lbl“] 
(M.); [86®] (CR). Formed by tr^ting D-chloro- 

а. oxy-propionic acid with El at 50° (tiliusky, B. 

б, 1257). Prepared by the addition of HI to 

sodium glyoidate (Melikofi, B, 14, 937). Large 
prisms, v. sol. water, alc^ol, and ether. Con¬ 
verted by alcoholio EOH into glycidic o^id.— 
AgA': white unstable pp.—ZnA'.: crystalline 
powdei^M.) or tables (G.).—CaA'^Saq: amor¬ 
phous (m.). e 

DI-iODO-OXT-FTBIDINE 0,NH.,I,(0H) 
[2:4:6] (?). [269°]. Formed^y Jieating an al¬ 
kaline solution of pyridine oi-caTboxylio acid 
(quiqplinie acid) with iodine and KI at 180®- 
^00®. Small^aUneealeB. M. hotftceti(facid, 
and ainyraqo^ol, v. si. sol. boiliSg water, alcohol, 
ether, or clwroiirm. DissplvSs in dilute alkalis. 
~04NH,I,(ONV) 8aq: oolocAlossidistening scales, 
ll. sol. aqueous NaOH (Pfeiffer, B. 20, 136'if. 

I0D0-(Pp.8)-0XY.<HIlN0DIKB 0,H,li0It.e. 

.OI:OH .CH;OI 

I or 0,H,< I . Xodo- 
\N:0(0H) eO(OH) 

earboetynl. [276°]. Bhrmed bz boiling o-amida. 
phenyl^rbploUo dISd aH.(NH5xiiO.OOjH with 
dilute HI ffiaeyer a. Bftem, B. IB, 2149). Sub¬ 
limable. * • 

*DI.I0]io.DI^xf-TOL1fI0>A01D v. Dr-iono- 

OhSItlUO AOip. s 

lOOO-FXKHAmE «. AiAx, ioddb. 

DUodo^titM OJBJt, ise (0H,.0HI),0H, 
(e. '189®).' FqrtBed ^ heating methylene di¬ 


methyl diketone (CH,.GO),OH, with HI at about 
90° (Combes, A. Oft. [6] 13,335). Liquid, begini 
to decompose at its obiltng-pouit. 

lODO-FEHIUnmE O.H,Is.e.(OH.^,OE.(hOL 
140°). Formed from the silver derivative oi 
CH,),CH.O:CH by treatment with a aolption of 
iodine in El (Eltekoff, B. 9, 225). Liqnid. 
Gives (CH,) 2 CH.C:GH when heated with NaOEt. 

DUODO-DIFHENIC ACTD «, Di-rono-ni- 
PHiiNvi. ni-oaaBoxnjo Aom. 

o-IODO-FHENOLCAIO i.e. [2:l]0,H4l(0H). 
[48®]. • 

Formation. —1. Probably occurs among the 
products of the iodation of phenol (Schlitzen- 
berger a. Sengenwald, O. R. 64,197; E6mer, A. 
137, 197: Hlasiwetz a. Weselsky, Site. W. 60 
[2] 290; Lobanoff, B. 6, 1261).—2. By the ac¬ 
tion of iodine on sodium phenol suspended in 
CSg (Sohall, B. 16, 1897).—3. By beating the 
chloride or sulphate of o-diazo-phenol with El, 
distilling the product with steam* and reorystal. 
Using from water (NOlting a. Wrzesinsky, B. 8, 
820; N61tlng a. Strieker, j^^O, 8018; Bl. [2] 
49,659; Neumann, A. 241, 68).—4. By addings 
powdered iodine to a dilute alcoholio solution of 
phenol, mixed with ammonia (WiUgerodt, J. pr. 
[2] 37, 446). • 

Properties. —White needles, v. sol. watit and 
other ordinary menstrua. According (b SohaU 
{B. 20, 3363) it forms in crystalUne*branches, 
melting at 43° or needles melting at 40°. Nitric 
acid attacks it, setting iodine free, but chlorine 
does not do so, but forms chloro-iodo-pbenol. 

S otash-fusion at 165®-260“ yields pyrocatechin. 

ot affected by air and light. Cold cone. 
produces di-iodo-phenol (Neumann, B. 20, wl). 

m-Iodo-pbenol [3:1] C,EJ(OH). [40®]. Pre¬ 
pared from m-iodo-aniline by diazo- reactions 
The product is distilled with steam, extracted 
with ether, and recrystallised from ligroi'n (N. a. 
S.). It may be prepared i# like mdhner from 
m-amido-phenol, by diazotising and heating the 
product with aqueous El. Ne^es (from Ugroln). 
May be sublimed. V. sol. alcohol and ether. It 
dues not give off iadine when treated eith<y with 
HNO,or With chlorine. It yields resorcin when 
fused with EOH. 

p-Iodo.phenol [4:1# O.H,I(OH). [94®]. 
Formation. —1. In the iodation of phenol.— 
2. From p-amido-phenol by diazotising and hpat- 
ing the product with EIAq (N. a. S.).—-8. A by- 
nroduot, together with di- and tri-iodo-jihenol, 
in the formation o^ o-iodo-pBenol from iodine, 
ammonia, and an alqoholio solntion ot phenol 
(WiUgerodt, J. pr. [2] 37, 446). • 

Properties.— needles. Nitric add sets 
iodine free, but chlorine does not do so. When 
heated with oona.,E,SO.^t gives (1,3,6)-dl-fodo- 
phenol [72°]/ Pota^-fusion gives resorcin at 
high temperdures. 

^i-lodo-phenol 0;^,(0H) [4:3:1]. [72®]. 
Formed by mixing o-iodo-phend (10 g.) wl& 
HjSOf (30 g." at —10° (Neumann, A. 241, 71). 
Formed also in like mani^'from Modo-phenoL 
White needles j^ni freAet). Volatile with 
steam. Boiling HNO, oonVmts it in^ picric 
acid. 

Moetyl derivative 0,H,I,(0Ac). [76®]< 
Long fiattrifaetrio prisms (frmn dilute atedudK 
o:6w=*7Sl:lr832. 
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Si-lodo-pliniol 0,H,I,(0^ [68“i Formed 
M k -by-product in the action of iodine upon 
phenol-s^um enspendjd in OS, (Sohall, B. 16, 
1899,190C; 20, 8864). Apparently formed also 
in the action of iodine cblorid’e on phenol (S. a. S.). 
White ^stening plates. Volatile with steam.— 
>Na: needles. , 

iettt/l d»rivativ» 0,H,I,(0Aa): [107° ott- 
eor.], small prisma. * 

Btntoyl ierivativt 0,H,I,(0Bz); ^96° 
nneor.]. 

m-i«ilo-phenol C,H,I,(OH). [160°]. Formed 
by the action of iodine and HgO on an alcoholic 
solution of phenol (Hlasiwetz a. Weselshy, Sitz. 
W. 60 [2] 290 : 0. C. 1870, 63). Silky felted 
needles ^m dilute alcohoy; v. sol. alcohol, 
ether, and CS^ May be sublimed. Not affected 
by boiling alcoholic KOH. 

Tri-iodo-phenol 0,H,I,(OH) [6:4:2.1]. [165°]. 

formation. —1. By treating phenol with a 
considerable qvantiiy of ICl, and exhausting the 
product with boiling alcohol in which tri-iodo- 
phenol is not vetj^olnble (Sohfftzenbergcr, BU 
, [2] 4 , 102).—2. f%m phenol, iodine, and KOH 
^ntemann, A. 120, 307).—S. From phenol, 
iodine, and iodic acid (KSmer, A. 137, 213).-^ 
4. From salicylic acid, iodine and iodic acid 
(EeUd, A. 131, 231)?-^. Formed as a by-pro- 
dnc^am the action of iodine on phenol-sodium 
suspended in OS. (Sohall, B. 16, 1899).—6. By 
the action of iodide of nitrogen on a dilute alco¬ 
holic solution of sodium phenolate (Willgcrodt, 
J.pr. [2] 87, 447). 

Properties.—Needles (from dilute alcohol). 
Decomposed on fusion. M. sol. alcohol. Con¬ 
verted oy excess of ICl into per-chloro-phenol. 
HNO, gives picric acid. HCl and KGIO, give 
chloraim. 

:• OI-IODO-PHEHOI, 81T1.FH0NIC ACID 

0,HA(0H)(S0,H)[6:2:1:4). [120°]. Formed by 
adding a yolntion ^ El and EIO, to one of phenol 
p-snlphonic acid in aqueous HCl (Eehrmann, 
J.pr. [2] 87, 11,834, 369; Ostermayer, J.pr. 
[2] 87 , 216). Monoolmic prisms, v. e. sol. water, 
but by HCl or HjBO„ decomposes at 190°. 
Oonvlrted by nitric acid into^crio ^id. Chro¬ 
mic acid oxidises it to di-iod(S-quinone. 

Salts.—EA' 2sq : long needles or thick 
prisms.—NaA' Saq: sol^ water, commercially 
known as ‘ sozodole.*—GaH^EjI^SO,: dimetrio 
pritans.—BaA', 8sq; shining needles, v. si. sol. 
water,—ZnA', 6aq: long needles. The copper 
salt is greenish-y hite and v. sol, water. ^ 

DI-p-IODO-DuHEHTMlisH,!, i.e. 
0,'B.^.OMJi. [202°]. Ikiimed by the action of 
HI on tSl diazo- compound derived from benz¬ 
idine (Schmidt a. Bohnltz, B. 12, 489). Yellow 
leaflets. 

o-IODO-PEZHTl-ACETl* AOp It. 

OJS^CBfCO^ [96°]. Prepared by digesting 
in nitrile with fuming HCl for four hours at 
126 °. The nitrile is formed by treating o-iodoe 
bansjd laomide with EOy (Mabdqt a. Benson, 
Am, 4,109). Slendpr needles (frw warn), sal. 
hot water, alcohol, «ther, OS,, and ligroDi.— 
AgA : curdy pp. ;,sL Ad. wfter. 

p-lado-plicnyl-acatie acid Oja,I.O^CO,H. 


[185°]. Prepared by beating its nitriha with 
Aiming HOlAq in semed tubes at 100° (Jalkson, 
a. Mabery, Ai%2. 268; P. Am. A, 18, 208; B. 
11, ft). Narrow white plates (from water) with^ 


agreeablf odour^ke sweet allysinm; 1.hdl 
water, alcohol, ether, berikene, and OK "Qivet 
p-iodo-benzoio acidton oxidation.—^BaA',aq: 
minute white needles, v. cboI. water.—^AgA’: 
glistening plates, 8l.#ol. boiling water, a 
Nitrile 0,,H,I.OH|.ON. jt-abdo-benspldyow- 
idt. [60-6°]. Prepared by boiling p-iodo-benzyl 
bromide with alcoholic ECy. Pearly plates, 
insol. water, v. sol. alcohol, ether, and OS,. 

IOD0.PHBNYI,-ACKrnjSNSO^,.O|OI. Ob¬ 
tained from phenyl-acetylene (Holfeman, B. 20, 
8080). Brownish-yellow liquid. *• 

lODO-PBXHYl-AOBYUO ACID v. Iodo-oxn- 

NAMIO ACID. • I 

•Fxo-IODO.DX-VHBimi-Airn.IDBlfS.DI- 
AMINE 0 .,H„NJC<a. OAyPStPh),. Formed by 
heating iodo-isovalerio aldehyde with aniline 
(Chautard, A. Ch. [6] 16,169). Large brownish- 
yellow netMles; v. sol. water and alcohol, m. sol. 
other solvents. Decoffiposed on fusio^. Fomgi 
uncrystallisable salts. , ^ 

DI. lODO - DIPHBNYL - DI - OABBOZniO 
ACID 0,jH,I,0, i.s. G,H,I(OD,H).pAI.OO,H. 
[262°]. Ihrepared by the action of HI on the 
diazo- derivative of di-amido-di-phenyl dicar- 
boxylio acid (Schultz, B. 11, 217; A. 196, 21; 
203, 96). Amorphous j V. si. sol. boiling water, 
V. sol. alcohol, acetone, and et)ier. t 

DI-lOD0-FH£NYI,£NZ ,OXIDE so caUed. 
C,,H,I,0. Tetra-iodo-diphenylene quintme. 
Formed in the action of iodine and KOH upon 
0 -, m-, or p-oxy-benzoic acid and on phenol 
(Lautemann, A. 120, 809; Kammerer a. Benzin- 
ger, B. 11, 667). Formed also by boiling tri- 
iodo-phenol with aqueous Na,CO,(L.), and by 
distilling di-iodo-diphenyl dicarboxylic acid with 
lime (Schultz, B. 11, 217). Eeddish-hrown 
powder, insol. water, alcohol, ether, chloroform, 
and benzene. Dissolves in CS. with deeg-red 
colour. Boilipg KOHAq has litffe action on it. 
Cone. HNO, forms picric acid. It decomposes 
at 200°. Aqueous SO, at 100° forms colonrlesa 
• _ 

DI-exo-IODO-DI-PHBITSX-EIHYLXKB 
G„E^,J, t.s. CIPh;GIPh. Formed by heating di. 
phenyl-acetylene (tolane) with dry iodine and 
crystallising from chloroform (B.Fisch» A. 211, 
233). 4tose-coloured plates; v. si. soli alcohol. 
Decomposed by heat. • 

». lODO-DI - FHEim - BTHYUDBEB - DI- 
AMINE C.,H,',IN?t.e. OH,I.CH(NHPh),. Obtained 
by heating iodo-acetio ^dehyde with exrass of 
aniBne (ghautasA; A. Ch. [6i 16.166). YeUoiy 
needles or tabldS. Cannot be meyed without de- 
compasitiqn. V.tol«alaobol, siL eftier, benzene 
and CS,. Wit^ strong aoi^ it fdhns nncrystal- 
lislble salts, v. sol. water mid alcohol. 

lli^lOli|p.Dd-PHENTL-eVAHIDnnt 
0„H„f,N, t.e. CN,E[,(CAI),? From p-iodo- 
aniline in ethereal eolation and Oyd (Hofmann, 
A. 67,148). CbysUlline.—B'^,n01r 
• 1M-p-iodo-tn-phenyl.«aiudina 0.,H.,LN,. 
F^om oi-p-iodcBdl-pheDyr-tMo-urea afid looina 
(Losanitsoh, If. 6,168).| 

Fxo-IODe-DI-PHBNXD . EZPTYUDBHB. 
DIAHOTB 0,H, JQ(HO,H9r Foimad hy beat- 
ing iodoeheptoio aldeh;^ with aniline (Chan- 
tard, 2 . Oh. [ 6 ] X6, 178). Lemon-yellow deli- 
qneseent tables; t. sol. alooho^ sL ■«.' benzene 
and OHOl,. DdSomposes on heating. Does not 
give erystmline salts. 



lOnO-PEOPlOLIO AOIp. 


p-iono-fHfflm-HtoBAmE 0.1 jn, *.«. 

0,HtIMKiHHp [XOS*^. Formed by reducing 
the diazo- derivative oi j>-iodo-aniUne [60°] with 
an ezoesg ot SnCS, ^eufela, A. 248, 98). Silky 
needly (from hot water); y. eol. alcohol, ether, 
ehloMHorm, benijeiie, and dilute HOAc. IVith 
acetone it forms 0 ,H«I.N 2 H;CMe, crystallising 
from petroleum-ether in white plates [114°). 
With acetic aldehyde it gives CjH 4 l.N^:CHMe 
[107°] crystalliling from petroleum-ether in 
yellow nee^es. 

Di - lode jphenyl - hydrazine O^Hj^NA) 
[4:2:1]. [112°]. From di-iodo-aniline by diaso- 
^ising and reducing with SnCl, jdeufeld, A. 248, 
99). White silky needles, v. sol. alcohol, ejhsr, 
and benzene, si. |k> 1. hot water and petroleum- 
ether. The hydroOhloride [162°] crystallises 
from water in white needles. 

Si-iodo-s-di-phenyl-hydrazine 0,Ji,gI,N, i.e, 
[ 8 : 1 ] OAI-NH.NH.O.HJt [1:8]. Hydrazo-di- 
tto^bsnse^. [90°]. Formed by heating the 
azoi7' dbmpound 0 |H,I.N 20 .C,H,]^vith'alooholio 
ammonium sulpliide at 100° (Gabriel, B. 9, 
1408). V. dbl. ordinary solvents. 

Bi-iodo-s-di-phsnyl-hydrazine 
[4:1] 0,HJ[.NH.NH.C„H4l [1:4]. Formed by 
heating the corresponding azoxy- compound with 
alooholio ammonium sulphide^at 100° (G.). Flat 
needles; deChmpoSbd before melting. 

p-IODO-FHENYB-OXAHIC ACID 
0,HJJIH.C0.C0,H. [c. 200°]. S. -072 at 25°. 
Formed by the action of alcoholic potash on the 
di-iodo-di-anilide of oxalic acid (Dyer a. Mixter, 
Am. 8, 867). Long white fibres. Sol. alcohol 
and ether.—“BaA'j: white pp.—“AgA': white 
pp.—KA': sol. hot water. 

p-IODO-FHEKTI. FHTHALIUIDE 
( 1 ) 0=0 

0,H^ >0. 

(2)0=N.0,H,I. [227°-228°T. Prepared by 
beating p-iodo-aniline with phthalio anhydride 
(Gabriel, B. 11, 2261). Nwdles. V. sol. 0,H„ 

lAaa flAi ^ 

o-IODO-PHEKYI-PBOPIONIC ACID 
CgHglO, {.e. OfHiI.O^Hj.OOjH. o-Iodo-hydrocin- 
namic acid. [103°]. Plates (from water). 
Formedmy reduction of o-iodo-cinnam^ acid 
(Gabriel^ Herzberg, B. 16, 2087). 

m-Iodo-phenyl-propionio acid 
OJ^LOiHj-OO^H. m-Iodohyd^-cinmamic acid. 
[M°]. Colourless plates. Formed by redaction 
of m-iodo-oinnamio aoid>(Gabiisl a. Heazbern B. 
P6,2089).* • ' • 

^lodo-pheilyl^ropionio aof^ 
0.rfX0^,.00^* p-Iodo-l^drocinruBnic acid. 
[141^. White prisms. Formed By reductiorwof 
p-iodo-oinnamic add with HI and F (Gabriel a. 
Henbrag, B, 16,2040). * * 

B- Iedo -phenyl-proplonie aoid 
0,H,.0HI.0^.00,H. [120°]. Formed by add¬ 
ing faming HlAq to f oonSenftated aqueous 
Kuntion of 8-oxy-p)tenyI-propioaio aoid (Glaser* 
A. 147, 97). Formed dpo from dnnamic aoid 
and cone. mAq in the cold (Fittig a. Binder, A. 
191^ 188). orj^tals (from CS.). Decom¬ 

posed on fusion. Bmling witlFwater cqpverts it 
into HI and cinnamic aoid. Aqueous Ha,CO, 
(tvaa HI, styreno, and CO..* 

•. lODO • Dl • PHXHT I. - PBOrniDERX ■ DI. 

AWirg 0,A;W, U, OH,I.OHrOH(NHPh),. 
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Formed by heating, fi-iodo-propionio aldehyde 
with excess oi aniline (Chautard, A. Oh. £8] 16, 
169). Brownish-yeBbw^eedles or tables, v. sol. 
all ordinary solvents. Decomposed by heat with¬ 
out previous fusion.* Gives no crystalline salts. 

Dl-IODO-DI-PHENYD BDIPHIDE d.H.T.R 
i.e. (OjHjEjS. [189°]. Formed by heating di- 
. phenyl sulphide with iodine and iodic acid in 
sealed tubes. Got also tA)m di-amido-di-phenyl 
sulphide by the diazo-reaction (Erafft, B. 7, 
1166). Laminsc. 

p-IODO PHENYL THIOCABBIHIDE 
0,H,I.N CS. [66°]. Formed by the action of 
iodine on an alcoholic solution of di-p-iodo-di- 
phenyl-thio-urea (Losanitsoh, B. 6, 168). 

Crystals. 

DI-p-IODO-DI-PHENYL-THIO-DBEA 
0„H„I,N,S i.e. CS(NH.0,H.I)r [173°]. From 
p-iodo-aniline, alcohol, and CS, (Losanitsoh, B, 
6,167). V. si. sol. alcohol and ether. 

lODO-iso-PHTHALIC ACID,OAI(CO,H), 
[6:3:1]. [204°]. Formed by oxidation of iodo- 
tolyl methyl ketone C,n 3 MeI.cp.CH, [1:2:6] with 
CrO, (Klingel, B. 18, 2701). ^ne white needles. 
Sublimable. V. sol. alcohol, acetic acid, and 
ether, insol. cold water. 

Salts.—A"Bo: very sparingly soluble fine 
white needles.—A"Ca’‘ : rilioroscopio need^.— 
A"Ag,’' : white crystalline pp.--A"Oa 
crystalline pp. 

lODO-PBOPANE V . Paopm iodidh. * 
Di-iodo-propane 0,H,I, i.e. CH,.OHI.OHJ. 
Propylene iodide. S.G. !1? 2-49. From propyl¬ 
ene and iodine (Berthelot a. De Luca, O. R. 89, 
748). From allyl iodide and gaseous HI at —18° 
(Malbot, O. B. 107,114 ; Bl. [2] 50,449). Liqnid. 
Split up by alcoholic potash into iodine and 
propylene. 

Di-iodo-propane OH,I.CH,.CHJ. Tri-m$lhyl. 
ene iodide. (227°); (109° at 170 mm.). S.G. 
V 2-6631; i 2-5962; «§ 2-6614. Obtained by 
heating 8-di-o:yr-propnno (trAiethylene glycol) 
with faming HLkq at 100° (Freund, M. 2, 640). 
Also from trimetbylene bfiomide, alcohol, and 
KI (Perkin, jun., 0. J. 61,12). ( 

Di-iodo-propanw CH,.OI,CH,. Allylet» di- 
hydro-di-mide. *(448°). S.G. « 2-16 (O.); 9-46 
(S.). Obtained by direct combination of miylene 
with HI (in cone, solution) (Oppenheim, Bl. [2] 
4, 434; Semcnoff, Bl. [2] 6, 446). Heavy oil. 
Partly decomposed by distillation, bnt mayebe 
distilled with steam or with any indifferent gas. 

sol. alcohol, V. eol. ether. Becomes coloured 
^ air and light. « Alcoholic potash forms 
CH,.CI:CH,. AgjO gwes acetone (Sorokin, Z. 
1871,264). • 

lODO-PBOPIOLIC ACID Cl,HIO, i.c. 
I.O:O.CO,H. lodo-propargylic acid. lodo-aeatyU 
ene carbacylic oct^ [14i9°]- Small ooloarless 
prisms or glistening needles. 

Formation. —1. By saponification of the ethyl 
nthep.—2. By the action of a solution of iodine 
in El upon tl]^ euprous compound of oaldnm or 
b^iunl^ropargylate. 

Reactions. —It combing With HBr to form 
brom-iodo-aorylic said [96°]; with HI it yields 
fi-di-iodo-acrylio aoid [183°] j^Vith bromi|ie dis¬ 
solved in chloroform it yimds di-bromo-iodo- 
acrylA aoid [147°]; with an ethereal solution of 
iodine, tri-iodo-aoiylia aoid [207°] ; and with 
iodine bromide, bromb-di-iodo-adlyUc acid [183°), 


JOflO-tROPlOtlC ACID. 
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04 file Other hsni], an aqueous solution ot brom¬ 
ine oonyerta it into di-bromo-iodo-eth;Iene 
IBrOtOEBr with evolution ot CO^ 

Baltn—A'K: small glistening very hygro- 
Hopio needles.—A'Ag: white pp., decomposed 
by warning with water forming Agl.—A'^a: 

' easily soluble amorphous solid.—A',Cu. 

’Ethyl stAsr A'Et: [ 68 °]; large colourless 
prisms. Formed by ^le action of a solution ot 
iodine in KI upon the cuprous compound of 
propargylio ether (fiaeyer, B. 18,2274; Homhlka 
a. Stehk B. 18, 2282; 19. 636). 

o-IODO-PKOFIOiriC ACID C.H,IO, U. 
OHrOHLCO^. Prepared by digesting syrupy 
laotio Boid (1 mol.) with PI, (1 mol.), ranring 
the product into water and ratractiug with ethdr 
(Wiohelhaus, A. 144, 352), * Oil, nearly insol. 

B-iodo-propionic acid CH,I.CH,.CO,H. [82 
formation. —1. By the action of iodide ot 
phosphorus o> glyceric acid (Bcilstcin, A. 120, 
226; 122, 366; Erlenmeyer, A. 191, 284).— 
2. From acrylio^cid and cone. IIIAq (Wisli- 
, cenus, A. 166,1)^ 

Preparation. —The product of the oxidation 
of glycerin with nitric acid is evaporated on the 
water-bath, and the syrupy residue diluted 
wit^ water until it fiossesses S.Q. 1-26. This 
soliraof (30 0 . 0 .) is then poured into a flask con¬ 
taining iodine of phosphorus prepared from 
iodine (80 g.) and yellow phosphorus (6 6 g.). 
After the vigorous action has taken place, the 
solid residue is rccrystallised from water (V, 
Meyer, B. 19, 3294; 21, 24). 

Properties.—Colourless laminin; v. sol. hot, 
V. 4 I. sol. cold, water; v. e. sol. alcohol and ether. 
May be converted into propionic acid by HI or 
by sodium-amalgam (Moldcnhauer, A. 131,328). 
* By |)oiling with water it is converted into hy- 
draorylio acid and a little acrylic acid. Boiling 
with watro and Ag.,0 forms hydracrylio acid, 
para-adipi-malic * acid C^,„ 0 „ dihydracrylic 
acid C,H,,0„ and paracrylic acid C,H,0, [69°] 
(l^ilstein ; WisUoemis, [2] 4, 683; SocolofI; 
eH Klimenko, B2. ^2] 34, 321 ; v. also Acavuc acid). 
S-IOdo-propiomo acid is converted into adipio 
acid bjy beating with reduced.stlver f^.). AgNU, 
gives in an aqueous solution of jS-iodo-propionio 
acid an imme^te pp. ot Agl. 

Methyl ether MeAf. (188°). 8.0.11-841 
(Henzy.O. B. 100,114). Colourless oil, turning 
brown in light. Is not pungent. Formed, from 
the acid, alcohol, and w 

Ethyl ethfr EtA'. (202°) (Fittig a. Wolff 
A. 216,128). S.G. S 1-7Q7 (Henry). Formed by 
beatingnm aloohoUo solution of the acid after 
adding a few drops ot H,S 04 . Formed also by 
dissolving the acid (1 pt.) in alcohol (Bpts.) and 
saturating with HOI the ^eld is only 50 p.c., 
tor much EtI is evolved (Lewkofj^sch, J.pr, [2] 
tM), 167; Wiohelhaus, B. 1, 26; wislicenus, A. 
192,129). Oil. Partly decomposed on distillation, 
Amide CHjI.CHrCONH,. ,[101°]. Formea 
I 7 the action of aqueous 11 ^ nn ihesmethyl 
ether in the oolA ^enry). (telonrless tables, 
tnmii^ yellow in lifffa^. v^. water. Itssoln- 
tion mves a jm. with AgMO~ 

6J01>0-FBOFI01tlC JJbDXRYDS ’ 
CUOHrOO.H. S.O.te 3 - 2 i. Prepa^Uythe 
aotsim of iodine (26g.) end iodio acid nOg.) oh2t 
proplonio aldehyde (16 0 . 0 .) dilnt^ with aloohol 


(60 0 . 0 .)^ It i^asbed with KOH aidutlon and 
poured into water (Ohautard, A. Oh. [6^19,167), 
Properties.—Hw|y oolourless liquid, not in¬ 
flammable, with an exceedingly irritating vapour. 
Miscible with alcohifl, ether, and acetone sot 
water. Is totally decompose^ at 100°. *Veiy 
dilute solutions ot KOH, NaOH,or NH 4 HO attack 
it slowly in the cold. Gone, solutions resinify 
it. Mineral adds behave similarly. HNO, oxi¬ 
dises it to 0H;[.0 Hj.C0„H [ 8 *°]. Ag(C,H,Oj) 
forms propyl acetate (90°). AgCHfUnd silver 
sulphocyanide give CH 2 .(CN). 0 Q 4 .C 0 .H and 
CH^(CNS).CH,.CO.H. Miline gives the com¬ 
pound CH 4 l.OBt.CH.(NH.C.HJ,. « 

• lODO-PSOPTI. ALCOHOI. v. lodhydrim ol 

FBOPYI.SNB OLYCOI. • 

Bi - iodo - propyl alceftil OiH^fiO i.a 
GHjI-CHLGHjOH. Di-iodide of allyl alcohol. 
[46°]. Pfepared by dissolving iodine in allyl 
alcohol (Hiibuer a. Bellmann, B. 1^ 460; 1^, 
207). Colourless needles. Easily deq^ngtesed 
by light or heat. Sol. alcohol, ether, and benz¬ 
ene, insol. water. On heating th^ chloroform 
solution it gives a compound crystallising in 
colourless prisms [160°], which is probably an 
iodo-allyl alcohol. s 

Dl.iodo.isopropylalooholCHJl.CH(OH).OH 4 l.* 
Olycerin di-iodhydrin. [ 0 . ^ 18°). 9.G. ^ 2-4. 
Prepared by heating the s-diolSorhydrin of 
glycerin with El and water on a salt-bath 
(Nahmacher,B.6,863; Claus,A. 168,24). Faintly 
yeUowish oil. Decomposes when distilled. 

p. IODO-PBOPYI,-BENZENE C,H 4 (C,H,)I 
[1:4]. [260°]. Formed by heating p-diazo-pro- 
I pyl-benzene with HI (Louis, B. 16,110). Vola- 
I tile with steam. Colourless oil. Sol. ether, m. 
sol. alcohol, almost insol. water. On oxidation 
with cold CrOj in acetic acid it gives p-iodo- 
benzoic acid. • 

p. Iodo - isg - propyl -benzene * C 4 H 4 ( 04 H,)I. 
(234°), Prepared by heating p-diazo-iso-propyl- 
benzene with HI (Louis, B. 16,114). Colourless 
oil. On oxidation itigivesp-iodo-benzoic acid. 
o-IODO-PROFYLENE v . Aloyi, iodide. 
A-lodo-prcpylene CHj.CHI-.CH.,. AUylem 
hydro-iodide. (82°) (S.); (93°-103°) (O.). S.G. 

S 1-886; IS 1-803. Formed by decomspsing di- 
iodo-pTopane CH,.CI,.CH, (1 mol.) with alcoholic 
KOH (1 mol.), and mixing the distillate with 
water fflemcnoff,Bf. [2] 6 , 446; Z. 1865, 726; 
Oppenheim! Bl. [2] 4,434; Z. 1866, 719). 

Di-iodo-propylene (LH 4 I, i.e. CHj.OLCHL 
Al^lene^i-iod^. (108°). eObgiin^by expa%. 
ing allylene for two months to a^^lution of 1 in 
aqneans ^ in* sunshine (Oroenheim]. OU. 
Turns brown (p ligRt. Yiqfds allylene with aloo- 
hftic KOAo. 

7 b^-iod 04 propylene OHIiCLCBl,!. Di-iodo. 
allyl iodide. Propargyl tri-iodide. [41°]. Formed 
by the combination ot propargyl iodide with 
iodine (Henryk A 11-82). Small colourless 
aoeedles. • 

Tri-iodo-mepylene QH,.6l;0I,. Zoko-dHylene 
di-iodiide. 164'^. Ffom silver allylene and 
iodine in ethereal eolutiofl (Liebermann, A. 186, 
278). Needles. * Decomposes at 78^ V. ePeol. 
ether^fli. soL alcohol. AloohoUo potash gives 
iodo-allylene. • , ’ 

10D0.PB0PjniXirs.OI.YC0t«. mhydrin o( 

GbYOBIH. 
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10fid.l^It0f%I.-XEI0PHEHS C.:^S 

tr TO n XT o..- 


S^m: 


From »-propyl-thiophenc 
Oil, ▼oUille with steam. 


iM. 
(Bntei, 


Xto-iODo-ryBoxAUTAaio acid 0 .H 40 ,. 

[186°]. From itaodhio aoid and HI at 160° 
iSwa^lA 1886, 7^). Nodales. Bedaced by 
lorther treatment'imh HI to pyrotartario acid. 

TSIEA-IODO-PTBBOIS O.I.NH. 'lodoV 
S.’OS; S. (90 p.o. alcohol) 6 at 16° j S. (ether) 
JfO. Formed by the action of an ethereal soia- 
tion of iodine on pyrrole-potassium (Ciamician 
a. Dennstedt, Q. 13, 18; B. 16, 2682), and by 
the action offlodine on an alkaline solation of 
iwrrole (Ciamician a. ^ber, O. y£, 643; B. 18, 
1766). Long yellowish-brown Bat prisms ox 
minute yellow needles (from dilute alcohol). Sol. 
ether, acetic aoid, and hot alcohol, nearly insol, 
cold alcohol, insol. water and aqueous acids. 
Decomposes at about 140°-160°. Givej a white 
pp. with AgNO, instantly blackening; green 
eofc>nration.with HgC]„. Has no basic properties. 
It is rot decomposed by boiling water, but boil¬ 
ing HOlAq blackens it. It does not dissolve in 
aqueous KOH, but alcoholic potash dissolves it 
forming a potassium derivative which is decom¬ 
posed by acids (even CO^) but not by water, 
^inc-dust add KOH reduce it to pyrrole (Ciami- 
oian a. Silbw, B. 19,8027). When heated gently 
with cone. it%ives at first a green, then a 
dirty violet colouratian. Its alcoholic solution 
gives a red colour with nitric acid (Vulpius). It 
is employed pharmaceutically as a substitute for 
iodoform for suppurating sores, fungoid growths, 
bay fever, &e., having the advantage of possess¬ 
ing no odour, and exerting no poisonous effect 
upon the system. 

lODO-QVINOLINE CAIN- [63°]. (above 
800°). S.G. 1-93. Prepared by heating quinoline 
with a El solution of iodine and HIO, (La Costs, 
B. ISf 78W. Manoclinio prisms, or long thin 
needles. Easily volatile with steant. 

Salts.—B'HCl |aq; small yellow needles.— 
B'^iPtdla 3aq: long orange needles, si. sol. 
water.—B'jHjOrjO,: sparingly soluble yellow 
needles or plates. t 

Methylo-iodide B’Mel; glistening golden 
plates; hot water, v. si. sol. cold water and 
alcohol, iakol. ether. , 

Meth^lo-chloride B'ileCl aq: fine yel¬ 
lowish needles or thick yellow prisms, dimor¬ 
phous flhehmann, Z. K. 12, 877)fv. so), water.— 
(B'MeOl)JPtCl«: fine orange crystals, si. sol. cold 
water. • ^ , • 

• • • • 

(Pp. 8)-Iod».qalnollne 0,H,0 I - [^3°]- 

# * ^ ^N : OF 

Formed by heating (Pp.*8)-ohIoro-^noline with 


-HI (FriedlSnder ti. Weinberg, p. 18, 151 
White needles. Sh sol. water, v. sol.* other foi- 
vents.—BHI; long needles.—<tq: 
ted needles. 

Dt-lodo-qninoline |%0‘ 

Framed by ihe actioneof iodine inCSt 0 ° quino- 
line fOlaus a. Istel, B. f.S, 824). aDull-green 
metallio needles. BoL q)eohol, ether, and acetic 
acid., , e 

DI-IODO-DDIVONS OA^Or [1^9°]. 
Formed by the action of iodic qcld on the diaoetyl 
d^vative of hy«bro|ainona (Metsler, B. 81,8666). 
Tallow needles (tnm aloohol). R converted 1 ^ 


4S 


the action of sulpharons acid into the hydro- 
quinone [142°]. * 

Oi-iodo-qulnons r8:6:4:l]. [18(H. 

From di-iodo-p-amido-phenoi (q.«.), 1^0, and 
Kj0r,0, (Seiffert, J.vr. [2] 28, 488)^ Formed 
also by oxidising di-iMo-phenol sulphonie acid 
with CrO, (Eehrmann, J.m. [2] 87,886). Aolden 
plates (from benzoline). Beadily sublimes, ali^st 
insol. cold, v. si. sol. boil^g, water. With HQ 
and BnCl, it gives di-iodo-hydroquinone [146°]. 
Fed, reconverts this into di-iodo-quinone. 

Di-iodo-quinone-obilorimiao 0 ,HA<J^qj>' 

[123°). From O.HA(NBy(OH), hydric chloride, 
and bleaohing.powder solation (Seiffert, J. pr. [2] 
28,488). With NMe^Ph it gives 

°“®^A<S->0.H,Nl3[e,. 

lODO-EESOBCIN CAIO, t.e. OAI(OH)r 
[67°]. Formed by agitating an ethereal solution 
containing resorcin (10 pts.) and iodine (24 pts.) 
with PbO (110 pts.), distilling off fhe ether and 
recrystallising from benzene (Stenhonse, C. N. 
26, 279; A. 171, 811). Trin^tric prisms, soh 
water. ” 

Tri-icdo-resorcin C,HI,(OH)j. [146°] (M. a. 
N.); [164°] (0.). Formed, togetherwith a brown 
substance insoluble in CSj, yhen 101 is added to 
an aqueous solution of resorcin (Michael a. 
Norton, B. 9,1752). Foi-med also by adegng an 
aqueous solution of resorcin to a solation of 
KIO„ iodine, and El (Claasen, B. 11, 1448). 
Prepared by adding bleaching powder to a dilute 
alkaline solation of resorcin (1 mol.) and El 
(7 mols.), and then acidifying (Degener, /. pr. [2] 
20, 324). Needles (from CS.J, si. sol. hot water, 
V. sol. alcohol and ether. Hay be sublimed. 
Boiling HNOj gives tri-nitro-resorcin. 

Di-acetyl derivative C,HI,(OAc)j. 
[170°]. Needles, v. sol. alcohol and ether. • 
lODO-BESOBCIN SULPHONIC ACID 
OAiI(OII)a(SO,H). From p^assium resorcin 
sulphonate and iodine (H. FisoHer, M. 2, 840).— 
EA' 3aq; minute crystals. * 
lodo-resoroin disnlpboni^ acid 
OJHI(OH),(SOjH) 2 - Formed by digesting po^- 
sium resorcip disylphonate (30 g.) with iomns 
(33 g.) in dilate alcoRolic solution at 100° (F.).— 
EA': long needles. 

lODO-BAIiIOYIiIC ACID v. lono-o-oxi-BaNzoio 


AOID. 

lODO-STEAKIC AOID 0„H„IOr From df- 
oxy-stdhric acid and HI (A. Saytzefl, J. pr. [2] 
Si)r309). OU. . 

lodo-stearic aoid *0,AAs- From olelo 
acid, PL, and a little Water. The pr^uct is 
mixed with water and extracted witn ether 
(M. 0. a. A. Saytzeff, J.pr. [2] 86 , 884). 

Properties.—Oil. Besembles the preceding 
acid. , ■ 

Beactions.—t. Bedaced by Zn and HQ to 
stearic acid.—2. Moist Ag,0 forms a substanee 
oncor.]. I,that iaunsaturated (taking up 66 p.o. I from its 
solution in Hg(S,Aq), but is converted by aloo- 
holie E<te into oxy-stearic gmd.—3. Alcoholic 
EOH forms solid iso-olelc acia [46°], and also 
ordinary olefc acid. • • , 

Iod(^steario acid 0^,MJ.0r Formed bY 
heatin(Liso-oleIo aoid with tri-iodide of j^os- 
phorurlmd water (Const a. Saytzeff, /. pr, [T] 
37, 276; Bl. [%| 47,169). OU, s(^ eUier. 
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lOeO-STEARlO ACID. 


Re<tcUo7U. —1. Tields «n oxy-steario acid 
[86®] on treating with silver oxide.—2. Aloohoiio 
pota^ regenerates iso-Meio add [40°-46°], but 
fonna no olelo add.—3. Alkaline ^luOf oxidises 
it to di-oxy-steano acid [78®]. 

lOqp-STEASIOEKIC ACID 0„E„I0,. lodo- 
oMe add. From ridiuldo add 0,,H,,0„ water, 
P, tod iodine at 100° YClaus, B. 9,1917). Oil. 
Beduoed by boiling \nth zino and HCiAq to 
steario add. Combines with bromine. , 
OI-IODO-SFOOIHAiaC ACID 
CO^.aH,.OIrCONH,. 

Bthylether A'Et: [134°] ; long needles; 
slightly soluble in cold water. Formed by the 
action of iodine upon diazo-succinamio ether 
CO 2 £!t.CH 2 . 0 IY,.CONH, in etltereal BoIntion( C ur- 
tins a. Kooh, B. 19, 2462; J. pr. [2] 38, 485) 
lOSO-XABCONINE v. Nabcotine. 
lOOO-THIEETL METHYL KETONE 
0,BR,I.C0.0]%. lodo-acetolhiincme. [129°]. 
Formed by tto action of acetyl chloride upon 
mono- or di-iodo-thiophene in presence of Al,CIg 
(Gattermann a. ® 8 i 6 mer, B. 19, 692). Long 
colourless needles (from alcohol). Very volatile 
with steam. Strong odour. By alkaline KMnO, 
it is oxidised to iodo-thiophene carboxylic acid 
[131°]. • 

#ft^»pl-hpdrctsi<i« 04 SH,J. 0 (N^Ph).CH 3 : 
[134°]; yellow tables ; si. sol. alcohol. 

((7)-WD0.THI0PHEHE O.H.IS U. 

CH*CH 

I \s. (182° cor.). Oil. Formed by the 
CH:OI / 

action of iodine and HgO on thiophene at the 
ordinary temperature (Meyer a. Kreis, B. 17, 
1558; Egli, B. 18, 544). With sodium and EtI 
it gives ethyl-thiophene. With Na and n-butyl 
bron^de it forms n-butyl-thiophene (182°), 
Gives an iodo-nitro-thiophene [74°] (Kreis, B. 
17, 20781. 

Di-iodo-thioplfene [401°]. White 

crystals. Formed ^ the action of 2 mols. of 
iodine and HgO on'thiophene at the ordinary 
temj^ature (Meyer a. Kreis, B. 17, 1558). 

roSO-THIOPHENE Ci0S^0Kl(LI0 ACID 
0 «SH^(C 02 H). lodo-thiopJtemc acid. [131°]. 
FonnM by oxidation of iodo-thienyl methyl 
ketone with alkaline KMnO, (Gattermann a. 
Burner, B. 19, 693). Colourless silky needles 
(ffbm water). Sublimes in glistening tables.- 
NH,A': needles, si. sol. cold water. * 

(a) .lODO-TBlOPHENE .(B) -DI-SirLPHOinV 
AOU 0,HIS(SO,,H)r Formed by sulphonation 
of (a)-io^-thiophene. 02 reduction with sodium- 
amalgam it yields thiopbene-(6)-di-Bulphonio 
acid ganger, B. 18, 659). 

lODO-THIOZENl^ is ^do-di-hetutl-thio- 
SHZNS (q. V.). \ 

lODO-THYMOL C.HjMePr{OH)I [1:4:3:6]. 
[69°]. Prepared by adding iodine ( 8‘6 g.l to 
solution of thymol (5g.) in anmaonia (oo.< 
mixed with aloohol (2 o.c.) an* distiUing ^e 
oily product witk \team (Willgerodt a. Eom- 
blum, J. pr. [2] 89, 2W). Lustrous white 
needles, insol. wfiter, soL other solvents. Oxi¬ 
dised oy UnO, and H,SO, or by Fed, to thymo- 
qabuws. Not attacked by aqueous 90H at 
MO®. HNd forms ni(|o-thymoL displacing I 
H,SO, forms a snlphonm acid. 


£<liVld<Kvait«sC,B,MoPrI(OEth [62®]. 
Opaque white trimetrio tables, insol. cAvwater, 
si. sol. hot water and alcohol. 

Acetyl derivative^ °OJH,UePrI(OAc), 
[71°]. White needtes. , 

Benzoyl derivative^ JCI,H,MePiI(OBz). 
[96°]. Large tables. 

Picryl derivative: [166°]; yellowish 
crystalline aggregates. 

lODO-THYMOL SULFHONIO ACID 
C,HMePr(OH)ISO,H [1:4:3:2:6]. F|om thymol 
by successive sulphonation and ideation (Kebr- 
mann, J. pr. [2] 39, 392)., Gives an iodo-thymo- 
qninone on owdation. HNO, gives di-nitr^ 
tlsyjpol [53°].—KA'2aq: crystals, melting in 
water of crystallisation at 80°, decomposed at 
120°.—BaA',—AgA'. • 

lODO - THYMOODINONE C,HMePrIO, 
[6:2:6:4:14. [61°]. Formed by oxidising iodo- 
thymol sulphonio assd with CrO, (Kehrmann, 
J. pr. [2] 39, 392). Yellowish-red pKsm^ lie- 
duces to an iodo-hydrothymoquinone [74“^ 
Oxim C,HMePrIO(NOH) [6:2:6;4:1]. [180°]. 
Formed by heating the quinone wtth hydroxyl- 
amine hydrochloride in diluted (76 p.c.) alcoholic 
solution. Long yellow prisms and jieedles, sol. 
alcohol and ether, insol.cold water. Its ace tyP 
derivative 0,IIMePrIO(NOAo) cryftatliseB m 
golden needles [70°]. Its souiunPderivative 
crystallises in greenish lanfinre. 

lodo-thymoquinone CJIMePrlO, [6:2:3:4:1]. 
[60°]. From iodo-carvacrol sulphonio acid by 
oxidation with chromic acid mixture (Kehrmann, 
Jf.pr. [2] 40,188). Gamet-rod tables, sol. alco¬ 
hol and ether. More volatile with steam than 
its isomerido. Smells like quinone. Ilydroxyl- 
amine slowly forms an oxim. 

o-IODO-TOLUENE C,H,I t.e. C.H,I.CH, 
[2:1], (205°) (B. a. K.); (211° i. V.) (K.). ^ S.G. 
M 1.697 (B. a. K.). Formed frotn o-toluidme by 
the diazo- reUction (Beilstein a. Kuhlberg, Z. 8 , 
102; A. 168, 347; Kckuld, B. 7,1007; Mabery a. 
Eobinson, Am. 4, IW)- Oil. 

Reactions. —1. Oxidised by dilute nitric acid 
to ^iodo-benzoio acid [167°].- 2. With ClCO,Et 
and No it forms C„H,Me.CO,Et.—3. CrO,Cl, 
gives C„H,I.CHC1, and a Uttle C.HJ.CHD (Stuart 
a. Elliott, G. J. 63, 806).-4. When hiited with 
H.,SO, it forms iodo-toluene sulphonig acid, di 
iodo-toluene, and tri-iodo-tolnene (Neumann, A. 
241,62). . • 

m-Iodo-tolnene 0,H,I.CH, [8:1]. (204°). 

S.G. ^398. Aom rft-tolqidine by the diazo- 
reaction (B. a.i&). * • * 

jj-Iodo-tolr^ne O.H.I. 9 I, • [4:1]. [36°]. 

(211/6°). •Fromp-jbluidine by4he diazo- reac¬ 
tion (KSrner, %u22. Acad.’Belg. 1867,157). The 
sanm body appears to be formed from mercury 
dit^l and^odine, although the melting-point is 
given as 20° (Dreher a. Otto, A. 164, 171). 
Laminss. May be sublimed. Gives ^-iodo- 
benzoio acid'whbn oxylised by ohromio acid 
mixture. H,SO, forma iodo-tolueno sulphonio 
acid and dioand tri-iado-toluene (Neumann, A. 
241,68). , 

«-Iodo-toluene v. Bxwn, zoning. . 
o-I(V>0.T0LVENE SULFHONXCTAOID 
03,180, to. CE^03,LSO3. From o-iodo- 
toluene and SO, ^abety an Palmer, Am, 6 > 
170). Syrupy 4iqnid.—BaA', 14 aq : needles.— 
CaA',2]aq.-PbA,9aq. 
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»I*d»-tolaen« (t^-inlpkenio raid « 
0Gl!rO,H,t.SO,H. Fomed, together with the 
(0)dBomerici9, b]r gradual}; adding p-iodo-tolnene 
to SO„ both diesSv^ in dhlorofonn (Glassner, 
B. 8,6^).—BaA '2 daq: needles; V. e. sol. water. 

j)4ida-tolaene (f )-siilphihiio acid 
OH,.OjH 4 l.SO,H. Formed as above. Deliquescent 
er;stalline mass.—KA'aq: very soluble lamins. 
—NaA' Jaq ; dense aggregates of whetstone- 
■ shaped very sofable crystals.—CaA',3aq: very 
soluble sil}^ needles.—BaA', aq; thin laminee, 
si. sol. water^—OuA', 6aq: light-blue needles, v. 

, Amide OAMel-SO-^NH,. [Vr9°]. Crystals; 
m. sol. hot water, v. sol. alcohol. ^ « 

lodo-toluene disulphonio acid 

OAMelfSOsH), [l:4:3:x]. 

From 0,H,Me(NHj)(SOgH)j by diazo- reaction 
(E. Bichter, i. 230, 326 ; Limpricljt, B. 18, 
2179). Slender white nqpdles; v. sol. alcohol 
aft d^ateiP—BaA''6aq: prisms, V. sol. water.— 
KjA/^a#: small prisms. 

Chloride O.HjMoI(SO,,Cl)j: [143°]. After 
one fusion if melts at 126°. Long white prisms; 
si. sol. ether. 

Amid^ [130°-132°]. White needles (from 
* water). 

lODO-a-TOLUIDINE 04H4McI(NH.J [1:4:2]. 
[49°]. (273»). rtom iodo-o-nitro-toluidino by 

reduction (Heynemflnn, Z. [2] 6, 402; A. 158, 
838). Needles. Boils, with rapid decomposi¬ 
tion, at 273°. V. e. sol. alcohol, ether, and CSj.— 
B'HNO,: colourless nacreous laminas. S. ‘95 at 
16°. 

lodo-toluidine C,H,MoI(NHJ [1:4:3]. [189°]. 
From p-iodo-toluene by nitration and reduction 
(Qlassner, B. 8,661). Needles or plates; v. sol. 
alcohol.—B"HC1: needles.-—B'llNO,; plates.— 
B'H.SO.: needles. 

Si-iodo-p-taluidiae C.H. 4 bIoL(NHj) [1:3:6:4]. 
[124'6°]. Formed by the action ol ICl onp-tolu- 
idine dissolved in HClAq (Michael a. Norton, B. 
11,115; A»».l,203). Ramified groups of slender 
needles; m. sol. cold alcoffol, si. sol. hot water 
lODO-IOLTflDINE SULPHONIC ACID 
C,H,Me(NHj)I(SOjH) [1:2:4;5]. From the Jiazo- 
derivatiye ol 0„H5Me(NO.J(NH2)(SO„H) [1;2;4:5] 
and eoms. HI at 140° (Limpricht s.Foth,A. 230, 
308; B^ 18, 2185). Satiny needles (containing 
aq)% SI. sol. cold water, m. sol. hot water.— 
BaA',“: trimetric tables; v. rtl. wa^er. 

lODO-TOLUftUINONE O^H.McIOj [6:2.4:1]. 
[117°]. Formed bv oxHising^ solution of iodo- 
4re8ol eripheftio acid in sulfuric acid with 
chromic aciot (Kehrmann, J. ny. [2] 37, 340; 30, 
892). Long r^dish-yellowjieedles; ft.soffethcr. 
Reduced by stannoutf chloride trfiodo-hydrotplu- 
quinone [111°]. With hydro^lamine it gives 
&e mono-oxim oryatallising m ‘short fellow 
prisms [166°]. 

DModo-tolnquinone CgHMel^O, [3:6:2:4;1]. 
[118°]. From di-iodo-rn-crfcol’sntphonio acid 
and CrOt(KehrmaBn, J.pr. [2] i9,392). Garndt- 
red laminn; T. sol. orpanio solvants. May be 
rablimed. 

. Dl-IO^-DIXOLlft. [8:4:1] CAMel.OAMel 
[ 1 »: 4 ]. [lT)0°]. From m-amido-ditoly^by Sand- 
mayer’smodi&istion ol the diazo- reaotioif (Stolle, 
fi. 21,1096). Ifallow needles. 

wIOSO ■ SI . XOLTC.- SSSTLISSNE-DI • 
AXIHZ 0H4.0H(NHa;B:,Me)r Obtained by 


heating iodo-acetio aldehyde with p-toluidine 
(Chautard, A. Ch. [ 6 ] 16,166). Orange-yellow 
prisms or tables; decomposed by heat. Does 
not furnish crystalline salts. 

lOBO-TOIYl HZIHTI, KETONE- 
C.H,MeT.CO.CH 3 [1:2:6]. [89°]. Formed by 

heating diazo-tolyl methyl ketone (fromMsmido- 
tolyl methyl ketone [102“^) with' an excess o(BI 
(Klingel, B. 18, 2700). .Yellowish ]arisms. V. 
sol. alcohol and ether; si. sol. ligrofn and 
benaene ; insol. water. By CrO, it is oxidised to 
iodo-iso-phthalic acid [204°]. 

e-IODO-VALERIO ACID 0,H,10j ix.' 
(CH,). 4 CI.CH„.COjH. [80°]. Solidifies at 69°. 
Separates as crystals when HI is passed into a 
concentrated solution ol /3-oxy-isovalerio acid 
(Schirokoft, J. pr.a[2] 23, 286). Converted by 
sodium-amalgam to isovaleric acid. 

lodo-valerie acid CEtMeI.CO. 4 H (7). Hydro¬ 
iodide of tiglie acid. [ 86 - 6 °]. Formed by the 
combination of tiglic (mothyl-crotonic) acid with 
HI which may bo effected in the^cold (Schmidt 
a. Berendes, A. 191,117). Formed also, together 
with the following, when an^ic acid is heated 
with HTAq (Schmidt, A. 208,264). Needles; si. 
sol. cold water; decomposed by boiling with 
water. Converted by zinc and dilute HjSO, into 
CEtMeH.CO. 4 H. Aqueous AgNO, gives Agl, 
tiglic acid and CO,. * 

lodo-valerio acid CH,.CHI.CHMe.OO,H. 
[46°]. Hydro-iodide of angelia acidt From 
angelic acid and cone. HIAq in the cold (Fittig, 
A. 216, 162). Prisms, v. sol. water. Zinc and 
dilute ILSO, converts it into CEtMeH.CO^. 
Aqueous AgNO, gives Agl, tiglic acid, and GO,. 
Aqueous Na,CO, at 0° gives CO„ ^-butylene 
CH,.CH:CH.CH,, and HI. V. also AkoAio 
ACID, vol. i. p. 266. 

lODO-lSOVALEEIC-ALDEHXDE 0,11,10 i.e. 
(CH,).4CH.CHI.CH0 (7). 8.0. “ 2-17. ‘ 

Preparation. —Isovaleric aldehyde (24 0 . 0 .) 
dissolved in alcohol (60 c.<^ is trefltod with 
iodine (20 g.), and iodic acid (g g.). The reaction 
takes place at the ordinary temperature, and is 
complete in about 16 days. The liquid is poured 
into exce.ss of water, and decolourised by^lkali 
or reducedesilves [Chautard, A. Ch. [ 6 ] 16,160). 

Propci tf'es.—Colourless liquid, blackening on 
exposure to light, a#d having an extremely 
irritating and suffocating odour. It is completely 
decomposed at 100 °, and is not solidifleij at 
- 2()°. V. sol. alcohol and ether, loss sol. bena- 
Ifipe, CHCl, and CS,. SI. sol. water. 

Reactione. —Bupjdly decomposed by alkalis. 
The action of ammon(p is complex, giving valeric 
aldohyde-ainraonia, valeridine C,,] 3 |»II, and 
valeritrino C„H,,N. Forma_a oryetalline corn- 


forming Agl ^d flic corresponding derivative) 
Forms a mono- and a di-anilide with anihne. 

lOSO-VANIUIN V . Methyl derivative ol 

lODO-DI-OXV-BEKZOIO ALDEBVDK. 

DWODO-^Nyt-AlIINECI^CH(NH0. [199° 
iftth decomposition]. FbBsned by the action 
of cold aqueous IJH,, (!0, and aloohol being 
eliminated upon the di-iodb-oxy-aerylic ether 
0I,:0(0H).C0,Et, obtained by treating diazo- 
oxy-geiyUo ether ON|:C(OH).CO^t with _ aa 
ethereu solution ol iodine (Buchner a. Ourtius, 
S, 19. 851f. Smalf yellowisk prisms. Taiy 
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•paringly lolcble ia eold vintei and ether, more 
eaiiJy in hot water and hot alcohol. Volatile 
with steam. It is stable towards acids, bat 
alkalis set free MH, in the cold. 

l>I-<»-I0])0.o.XTUEHE eA(CH;D,p o-Xylyl- 
tnt-iodidt. [110°]. Prismatic crystals. Farmed 
by hejiting phthalyl alcohol (dl-wK)zy-zylene) 
with HI (Loser, B. 17T1826). 

Sl-w-iodo-jj-zylene* 0,H,(0 H^p [c. 170°]. 
Obtained by boiling [4:1] CjHj^CHjOH), wi& 
«onc.HIAq for a few minutes (Grimauz, Z. 1870, 
896). Hlender needles, si. sol. ether, v. sol. 
boiling*'alcohol and chloroform. Tams yellow 
in air. Not very volatile with steam. 

lOSOPLFltBIO ACID H^bl«, v. Lead, 
loninB 07, OonUnnations, No. 3. 

IONS. The elements or^adioles into which 
a oompoand is primarily separated by electro¬ 
lysis (a. Phibioai, uzxhocs, section Electrical 
methods). 

IFECUANJC ACp An acid exist¬ 

ing, according to Willigh (A. 76,342), along with 
emetine ( 9 . v.) in the root of Gephalis Ipecacu¬ 
anha. It is extrSeted by boiling alcohol, ppd. 
* by basic Igad acetate, and the pp. decomposed by 
H,S. Beddish-brown, very bitter, amorphous 
mass, m. sol. ether, v. sol. alcohol and water. 
Colours ferric saltd green, the colour being 
oha 6 gqfl to violet by ammonia. Its dilute solu¬ 
tion does not ppt. Pb( 0 Ac )2 but ppts. basic lead 
acetate, cits alkaline solution absorbs oxygen 
from the air. It thus somewhat resembles gallic 
acid. Podwyszotzky (Ph. [3] 10, 642) by ex¬ 
tracting ipecacuanha with ether and light petro¬ 
leum-obtained an acid (‘Erythrooephalein’), 
wMch formed a purple-red alkaline salt, and 
which crystallised from chloroform in coloured 
BOodlcB* 

, IjfokiC ACTD C.H„0,. [104°]. Produced 
by the action of nitric acid on jalapin (Mayer, A. 
83,148; Poleck a. Samelson, C. G. 18B4, 813). 
Bmmbl^s sebociaacid. 

tBIDIDK. la At. w. 192-6. Mol. w. un- 
known. [2200°] (Van der Weyde); [1950°] 
(VioUe, a. a. 89, 702); [2500°] (Pictet, G. R. 88 , 
isili. 8 .a. 22-42 at 17-5° tOeviUe a. Dcbray, 
P, JI. [4] 60, 651). S.a.»0°-.«)0° = -0323, 

0®-1400°--0401 (Violle, G. R. 89, 702). C.B. 
linear -000007 (Fizeau, 0112. 68,1125). 

Occurrence. —As metal, alloyed with Pt, Os, 
Bqi Bh, and Pd. Specimens of platin-iridium, 
osm-iri^um, Sue., contain from 26 to 78 {xe. Ir 
(o. Deville a. Debray, A. Gh. [3] 56, 431; Berz^ 
Bus, P. 13,436,6S7 j 16,208). In 1802 Tenna^ 
(T. 1804. 411) noticed a pietallic residue when 
he disseised Ft ore in aqua regia; this residue 
was examined by Descoiils {Oehlen's Joum. 
Cbem. 2,273),andFoaroroya.ysuqaeIin((?ebZc»’s 
Joum. Ghem. 3, 868)1 In ^804 Tennant (Ij;.) 
showed that the residue conta^ed two new 
metals; to one he gave the name Iridium be¬ 
cause of the varied colours of its oxides,,and, 
to the other the name Osmiitm hecausa of the 
peculiar smell of its volatile oxide? • , 

Eormalion.—lt hj digesting lr,0, or IrCl, 
with formic acid.—2. By action of sunlight oa 
•o alcoholic solution of Ir-snlphate. 

When Ft ore is heated with 
tpia fscaaosm-iridium sndplatin-iHdiumrUnain 
•a Uaek insolnblc scales., Ir is prepared from 
the nstdoa b^'earioiw methods f 1. W. von 


Schneidbr {A.Jiu;^. 0, 261) mixes the insoluble 
in agua re^ witii NaCX, and heats tS 23w red¬ 
ness in a stream of QI; Os is thus removed. The 
residual mixed chlorides am tfitnrated with the 
smallest possible quantity of water, aiv^ then 
washed on to a filter; the solution is treatefi with 
01, mixed with a little HOlAq, and shaken up 
with excess of KOI; the pp. is washed with water, 
and then with saturated KClAq. The pp. is now 
nearly pure E,MC1„ M • Ir, Bn, ttnd Pt. The pp.' 
is dissolved in much boiling watezfi and H is 
passed in for several days (the flask being.closed 
by a caoutchouc cork) until the supernatant olive- 
green liquid tmited with potash becomes ooloun 
les%. and then blue or turbid. Pt and Bu are 
thus wholly ppd. as metal^ and most of the Ir 
remains in solution as IrCl,! H is removed by a 
stream of CO,—otherwise explosions occur on 
opening the flask from the action of the ppd. Ft 
and Bo on the H andsO in the flask—the cork is 
removed, and the liquid is again sat&rate^-vith 
H; Ir is ppd. on the surface of the tiqmd in 
large lustrous lamime.—2. Matthey {Pr. 28,463) 
prepares Ir free from all metals exoe|)t Pt as 
follows. Ordinary Ir, finely divided, is fused 
with 10 times its weight of Pb; thq Pb is dis¬ 
solved in HNO,Aq, and the insoluble is digested' 
for a long time with aqua rMia ; thq. insoluble 
is fused with KHSO, (to remove Ah), and then 
melted with 10 times its wbight of EOH and S 
times its weight of KNO,in a gold crucible; the 
cold mass is treated with cold water, in which 
E iridato remains insoluble. The insoluble is 
well washed with water oontaining a little EOH 
and NaClO, and then with water; fairly cone, 
cold NaClOAq is added to the residual blue solid; 
after a time the water is distilled off; the residue 
is again fused with KNO, and EOH, and treat¬ 
ment with dilate NaClOAq and EOHAq is re¬ 
peated. The blue solid is now dissolved in aqua 
regia, the liqhid is evaporated to dryness, and 
the residue is redissolved and filtered ; the dark- 
colonred liquid is slowly poured into cone. 
NaOHAq containing claClO, and Cl is passed in, 
the liquid being kept in a distilling apparatus; 
the mue oxide of Ir thus obtained is collected, 
washed, dried, and reduced in a mixtujp of CO 
and CQ, (made by gently warming oAlio acid 
with sulphuric acid). Metallic Ir is Jhus ob¬ 
tained, while any Fa present remains as oxide. 
The mass i»heatbd to redness with EHSO„ and 
repeatedly washed with ClAq to remove An, and 
with HF^q to rmcove BtO,; jt is finally washed 
with water and> wed. Pt may %e rftnoved b| 
dissolving in aquar^ia, saturating with NH.Cl, 
disso^ingthe do^lp NH,-Ir anA NH,-Pt ohlor- 
idsa in hot %ater, reducing by SO, when 
Ir01«8NH,01 is formed, and dissolves with olive, 
greem colon/, while FtCl,.2NH,01 remains in- 
Boluble;&eredactionshoald be stopped before tha 
whole oUbe Ir01,.2NH,01 is reduced (the presence 
of a lit& of tilu felt giqfe a deep-red colour to 
fee mixed chlorxles). The solution is ocidised by 
HN0„NH,0I48 added, opd the ppd. IrOi4.3NH,(n 
is washed with NH,01Aq, and strongly heated, 
when Ir remains as a afey metalM powder 
(Claus, 4 : pr. 42; 261). Wdhler a. Uu^Id. 
104,8W) rMuce the mixed Ft-NH, and Ir-NH, 
chlorides bv digesting with sli^Ny warm EONAq 
till the undissolvod is IB^ ywow-brown, takina 
oore to avoid excess; Ir(Br8NB,Cpisfonnedahd 
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■ ussoiTMi waue FtGl4.2N^;Cl r^oiiuMnndnoed 
and iudluble. For o&er methods ot^epariiig 
Ir v. Deville a. DebrayV. Ok. [ 8 j 68,481); COaus 
(O. 0.1862.129^; WohleafP. 61,161; 104,868; 
107, 867); Fremy Oh. [ 8 ] 44, 886 ); Martins 
(A. 107, 860); Bunsen (A.«46, 274). 

Prcfperties. ■•-•As prepared by ' heating 
IrOlj.ONH.Cl, Ir forms a grey spongy mass; Ir 
as a grey powder is produced by heating 
Ir 0 l 4 . 8 K 01 witl^ excess of NajGO,, washing and 
reducing in H; by heating to whiteness and 
oompressSig, acompaot lustronsmass is obtained. 
When fused in a very powerful 0-H flame, Ir 
forms a white, lustroifs mass resembling polished 
•steel; brittle when cold, someu^at malleable at 
red heat (D. a. D.). Harder than iron. StCf! of 
porous Ir varies* fi^m 16 to 19. Ir which has 
been very strongly heated is insoluble in all 
acids; Ir blaokis sol. in ogua regia. Heated in 
01, Ir black forms IrCI,. • 

• The atomic wt. of Ir Iftis been determined by 
hefllw&IrC1..2K01 in H (BerzeUus, P. 13, 435,' 
627: 208); by reducing IrOl^.ONHjOl in H 

and weighi;;g the residual Ir, and by reducing 
the doable Ir-E chloride in H and dissolving 
out the KOI (Seubert, B. 11,1767). As no com¬ 
pound of Ir has been gasified, the valency of the 
atom of Ir in gaseous molecules is not determined. 
From the*r^tal]i«e form of osm-iridium O. Bose 
(P. 77,143) concluded that Os and Ir are iso- 
morphous, and that Doth belong to the hexagonal 
system. 

In its chemical reactions, Ir is closely re¬ 
lated to Os and Ft, and less closely but very 
distinctly related to Bu, Bh, and Fd; all these 
elements are motallic, but the instability of their 
salts, the solubility of the hydrated oxides MO, 
in alkalis, and the formation of acids H,MC1, and 
H,MBr„ show thenon-mctallic tendencies of the 
Ft metals (v. Nobdb metads). 

fr is used alloyed with Ft for Slaking instru¬ 
ments, d!o., which remain unchanged in air, e.g. 
tor making the normal metre preserved as the 
standard of reference, ^ylographio pens are 
sometimes tipped with Ir. When Ir powder is 
heated to whiteness with ^ its weight of B, the 
whole melts; on cooling, the mass may be readily 
worked^by strongly heating with lime, the F is 
entirely removed. • 

BeaetUme and Oombinatione. —1. Heated in 
oxygen, oompoot Ir is not oxidised j Ir black is 
oxidised to lr, 0 „ which decompose! again at c. 
1000° (DeviUe a. Debr^, 0. B. 1878. 441: cf. 
HissocundN, ^ol.eii. p. Ii» blaox is 

oxidisedTy fosion with nitre,pStash, poiassitim 
earbona^y df potassium-h]tclrigen-ai^phaie.—8. 
Heated irx-ohlaHmt IrCl, is<ormed; mixed with 
MaOl or EOl, and heated m Cl, soltAle 
b^.2Na(E)01 is formed.—4.« Hpated ip an 
^Knol flame, Ir becomes covered with a black¬ 
ish layer which disappears on heatiiuLin air, 
leaving a portion of the Ir cymbined w»h 0 (t). 
Il^xUM CABBzna).— 5.0 Ir probably combines 
with pbxAphona vAen tbs eledents are heated 
together; when the proiluot is he Aed in air, Ir 
and a phosphate of ly are formed. 

elridlai% alloys dt. Faraday a. Stodart (A. 
Oh. 91, 78); DeviUe a. Debray (0. S. 6 L 889); 
^^u (O. B. 78,1206); Mgrin (O.B. 78^502 ); 
W6hl«r (A. 148W76). 

OnmtmAridiiim alloy, Occurs in South 


America, California, Australia, Ural Mountains, 
Ac. Hexagonal plisms; lustrous, steel-grey. 
Slightly malleable; 8.0.19'8 to 21‘1. Analyses 
show composition approximating to formohe 
lr,03, IrOs and IrQs,, with Ir more or lees re¬ 
placed by Ft, Bh, and Bn; but it is probably 
non-homogeneous (D. a. D.). Heated? in air, 
OsO, is given off; heated with ENO, and ^OH 
E osmate and iridate are,formed. Scarcely acted 
on by agtia regia. Alloys with Fe (F.). 

J^latimim-iridium alloy. Occurs native in 
octahedra. 1 pt. Ir heated in 0-H flame with 10 
pts. Ft ^ves a ductile aUoy; Ft aUoyed w^ 16-20 
po. Ir is insoluble in aqua regia. For accounts 
of the Ft-Ir aUoy used for making the normal 
standard metre v. D. a. D. and also M. Alloys 
of Ir with Ft andJBh, and with Ft, Bh, and Sn 
were prepared by D. a. D. Alloys of Ir with On, 
Au,.Fb, Hg, Bu, and Sn have teen prepared. 

Iridium, ammonio-salts of, or Irid-am- 
monium salts. {Amnwniacal iridtum bases.) 
IrCl, dissolves in (NH,),CO,Aq add on neutralis¬ 
ing with HCLAq, the compound Ir01r2NB, is 
produced; treated with H,SOj^, this compound 
fields IrSO,.2NH,. Ir 0 l 2 . 2 NB, dissolves in boil¬ 
ing NHjAq, and the compound IrCl,,4NH, forms 
on cooling; this compound gives a sulphate and 
nitrate, SO, and 2NO, jeplooing 01^ From 
IrCl,.3NH,Cl is obtained IrCl,. 6 NH„ Bn'S this 
again yields a basic hydroxide Ir(OH),.dNH„ a 
carbonate Ir,(CO,),.10NH„ and otbpr sMts. 
Finally by treating IrCl,.2NH, with cone. HNO,Aq 
the compound IrCl 2 (NO,),. 4 NH, is obtained; 
AgNO^Aq does not ppt. Cl from this salt; treated 
with HCIAq the salt IrCi,.01,.4NH, is produced 
from which AgNOjAq ppts. only half the Cl. 
The foregoing compounds may be formulatedtas 
double salts of IrCl,, IrCl,, IrCl,, Ac., with NH,; 
but many of their reactions are better explain^ 
if we regard them as salts of condensed ammo¬ 
niums containing Ir. The foUowing classiflca- 
tion is that usually adopted :-g- i 

1. IttiDosAMMOMiou couPODMua t EjSi-Ir-Xi- 
and N,H„Ir.X',; or NH;(NH,)Ir.X,, and 
M,H,(NU,)2lr.X„ Ac., obtained from IrCl,. 

Iridosammonium chloride N,H,&.C^. 
(simplest ,foriq|iIa lrCl,.2NH,=di':om»^io- 
iridium dichlorvii). A yellow, ourdy pp., ob¬ 
tained by dissolvi^ IrCl, in excess of 
(NHJ,CO,Aq and neutralising the greenish- 
yellow liquid with HCIAq. Insol. hot and cold 
water. Heated gives NH,C1, HCl and ° Ir 
(Skoblikoff, A. 84, 276). Heated with H,SO,Aq, 
sdllsily soluble orange-coloured •indosommoniuns 
sulphate, N,^Ir.SO,*, is produced. 

Iridoso-diammonitlln chloride N,H,^.OI, or 
M,H,(NH,),Ir.Cl, (simplest formula IrGl,.4NH, 
— tetrammonio-iriaium dichloride). Ir01,.2NH, 
is boiled with NH,Aq until almost all dissolved, 
the solution m filtered %nd allowed to oool. 
Nearly white %p., insoh in cold water; heated, 
or placed in boiling water, goes to ItCl,. 8 NH, 
•(Skeblikoff, 1.0.). 9%e sulphate, N,G[,,It. 3 O 0 ia 
obtained bylthe action of H^O,Aq on the 
oMoriA; and the nitrate j?tH„Ir.(NO,}„ by 
addition of Ba2NOAq to a solution of the sul¬ 
phate in warm watlb. • , 

2. lamO-UOIOHIUK cokfounds V.Myjbr'X.', 
or N,^(NH,)Jr,.X<,; obtained from bClf 

Indo-pmtammonium chloride N„H»IrrC 0 , 
fsimplest foimttla ir| 01 rlONH^-dsMUMna»io> 
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iritUmt tnehlarideU b 01 v 8 KH,Cl is dissolved 
in vator, an equal volume oi cone. NH^q is 
added, a flask is quite filled with tbs liquid, and 
allow^ to stand tor several weeks in a warm 
laoe until the olive-greem colour of the liquid 
as changed to deep rose-red; after gentle 
warmiQg, to remove excess of NH,, the liquid is 
saturate with HCIA^ and evaporated to dry¬ 
ness ; the greenish-yellow salt which separates 
during evaporation is washed with cold water, 
and then crystallised from water acidified with 
HOI. Flesb-ooloured,crystalline,powder; v.el. 
•ol. waW (Claus, 63, 99; A. 98, 817). 

Irido-psntammcmium hydroxide 
N„HKlrr(OH),. Known only in solution which 
is obtained digesting the chloride with moist 
Ag,0. Solution is alkaline; meutralised by acids 
gives earionate, nitrate, and eulphate. 

8 . iBini-AMMoNnjM COMPOUNDS N,H„IrOl 2 .X*, 

or NJS,(KH,),01^r.X<,; obtained from series 1 
by oxidation.^ 

Iridi-diammonium chloride 7 better ehlor- 
iridi - diamnumium chloride N,H, JbClyCl, 
(simplest formaia IrCl,.4NH, = tetrammonio- 
' tridium tetrachloride). Obtained by slowly 
warming iridosammonium chloride (N.,H,Jr.Cl 2 ) 
with eonc. HNOiAq, dissolving the salt which 
separates in hot wator, adding excess of HCIAq, 
amflo^stallising from hot water. Violet octa- 
hedra; AgNO,Aq ppts. only ^ the Cl from this 
salt. The salt which separates after treating 
N^HjIr.Ol, with HNO, is the nitrate, 
N,H,,IrClp{NO,),; AgNO,Aq does not ppt. Ci 
from this salt. When this salt is evaporated 
with diluteH,SO,Aq,the su 2 piiate,N,H, 2 lrCl 2 .SO„ 
is obtained (Skoblikoil, lx.). Palmaer (B. 22,15) 
Kescribes N,H„Ir.Cl.C4, N,H„IrCl.to,.2H,0, 
N,H„IrCl.(NO,) 2 , N,H, 2 lrClj.Cl, and 
f; (N,H„IrOy 2 SO,. 2 H 20 . 

‘ Iteferences. - For other memoirs besides those 
referred to, ». Weltzien, A. 97, 19; Gibbs a. 
Oenth, r. 1858.744; Birnbaum, B. 12,1644. 

Iridium, boride of. When Ir is heated with 
B to a very high tenperature a fusible mass is 
obtained; no definite boride has been isolated 
(Whler a. Deville, A. Ch. [&] 62, 71). 

Iridium, bromides of (BirnbaumvA. 133,161). 
Only one bromide has been isolated, IrBr,. 4 U 20 ; 
there are indications of>*.he existence in solution 
of a tetrabromide, IrBr,. Ir does not combine 
4'reetly with Br; nor is it soluble in a mixture 
(rf HNO, and H&Aq. 

Ibididh TBiBBouiDX IrBr,. 4 H 20 (Zr^- 
bromide. IridHtm seeqnibromvde). When nle 
blue hydrate IrO,H, (obtained by heating a solu¬ 
tion oirlrCl, with alkali) is dissolved in HBrAq 
and evaporated in vacuo, olive-green six-sided 
crystals separate, and then steel-blue needles. 
The olive-green crystals am lrBr,.4H,0, and the 
steel-blue crystals are IrBrj.fiHBr.BHjO. The 
bromide loses 33,0 at 100 °- 120 v; it is sol. water, 
insol.alcohol or ether; aqueous solution is meen, 
but becomes blue probably with formation 
IrBi^ ' C , 

Irida- bromhydric acid 

IdBrr8HBr.SH,0( =■ H,Ir:^,.8H,0). Orystalliees 
ia stm-blue oryktals which melt at 100 °, giving 
C0 tflELO; deliquescent; easily soL water, alco¬ 
hol, ether ; oxidised by HNO„ probably ^ IrBr,. 

Amenonium-iridium tribromide, or Ammo- 
nium irieMremide or 6romiridiie 


9{IrBr,.|^H,B|).8H,0k !■ obtained by reducing 
IxBr,.2NH,Br (formed ||}y adding 
to hot N^rAq and ooolmg) by SO, and neutral¬ 
ising by (NH,),00,. 'The following other donUe 
salts are described by Bii^aum (A. 188,161): 
rtBr,.8HgBr, IrBf,.8AgBr. IrBr.AKBMH,0, 
ItBr,.3NaBr,12H,0. * » 

lamiuM TBTBiBBOMiDB (Iridibromidc), When 
IrO,H, is dissolved in HBrAq, or when 
IrBr^.flEBr is decomposed by K,SiF,Aq, a solu-, 
tion IS obtained which loses Br on evaporation, 
and on addition of EQ10,Aq, after evaporation, 
gives a deliquescent, blue, orysfalline mass, 
easily sol. in vwter and alcohol. The blue solit 
tiop probably contains IrBr,.2HBr (Bimbaumf. 
This solution does not yield jtouble oomponnas 
with other metallio bromidto. 

Ammonium - indium tetrabromide, or 
Ammonium vridibromide or bromiridate 
IrBr,.2NH,Br ((NH,)kJrBr,). Dark-blue oota- 
hedra; by adding I^ 14 . 2 I|H ,01 to hnt N^yAq, 
and cooling. « 

Potassium bromiridate IrBr,.3KBr(K,IrBr,), 
'When solution of IrCl,, or ItCl 4 . 2 Na 01 , or 
IrCl,.2NH,01 is warmed with cono. KBrAq, a 
greenish-blue liquid is obtained from which very 
dark-blue crystals of E,IrBr, separ&e; the salt 
is reorystallised from hot water. ^ 

Sodium bromiridate alsofexistn 
Iridium, carbide of (? IfiO,). When a coherent 
mass of Ir is held in the flame of a spirit-lamp, 
black masses appear on the surface; these bum 
when heated in air and leave 80'2 p.o. Ir (Ber 
eelius, P. 16,213). 

Iridium, chlorides of. Three chlorides are 
known: IrCl„ IrC4, and IrOl,; as none has 
been gasified the formuls are not necessarily 
molecular (o. Iridium, haloid compounds of). 
When Ir black is heated in Cl, IrOl, is fopaed; 
when Cl is ..passed over a heated mixture of 
Ir black and KCl, IrClj.flKCl ia produced. 

laiDicM DicHDOBiDB (Iridosochloride). IrCl,. 
A blackish-green, kpsoluble, solid. By passing 
Cl over Ir black heated to low redness (Berzelius, 
P. 13, 470). The change is not complete, as the 
temperatures of formation and decomposition 
are nearly the same (Claus, A, 59,B49). By 
heatihg Ir sulphite in 01 (Fellenberg, P. 60,66). 
By carefully heating IrCl, (Bkobl&ofl, A. 84, 
275). Sdubert JB. 11,1761) describes an acid 
Ir01,.H,8(J,.4NH,Cl from which salts of NH, 
a^d Na are obtained. , 

latofuM i^aLOBiDB ^ridtchlqgiide. hp- 
dium sesquichJoride). IrOl,. Ol^ve-green solid, 
insol. ineacids %r «lkalia (daiu, A. 107, 129). 
Obtained by«heathg Ir black in 01, also by 
strongly heating an alkaU double salt of IrOl, 
wiKa cono.r HjBO, and pouring into cold water 
(Berzelius, P. 18, 470). A soluble hydrate 
lrCl,.4H,0 is obtained by dissolving JzO,K, in 
HCIAq, tedu<>ing>by H,S, and evaporating. 

Double ^alts. Ammonium-i^fdiMm 'M- 
chloride (Agimonium chU^iridite) 
2(IrCl,.8NH,Cl.)8HLa: formed by slow^ era- 
porating mixed solnticms of Ir^.8Na01 and 
NH,C1, or by reducing IrOlj.flNHj^Aq by°HA 
addng cono. NH,01Aq, filtering if neoessary, 
and slowly evaporating (Clans, /. pr, 43, 6511 
Beubert, B. IXt 1761); oUve-gteen, thamHo, 
plates.' 
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Potattium Maeiridiit Iid^.8KK.3H,0. 
Dy radaoiDg Ii<n,.2EC1A4 by H,S, and evapo- 
tating trith addition ol Ed. Olive-green 
effloresoent prisma.. Xh^ following doable 
salts an also known:—aii01,.(12NH,.C(gci.; 
Iidj.^gOl; Irdt^AgCl; •lK31,.81SIa01.12H.,0 
(Olaaa, {.«.; Earnfrodt a. Uhrlaob, A. 81,120). 

laniOK ibtbaoblobihb {Iridichloriat). 
IrO},. The solution obtained b; decomposing 
lr 0 l 4 . 2 NH «01 suspended in water b; d oontains 
Iidj (Vauqnelin, A.Oh. 89,160, 225); a eolation 
otIri/l 4 is also obtained b]r dissolving IrOiH^in 
HOlAig, digesting IrC^g with aqua regia, or 
Recomposing Irdj.aKCl with H^iFyAq fBerze- 
lius, P. 13,470). evaporating these solutioiv 

to dimness at temperatures not above 40°, IrCl, is 
obtained as a black nmss, translucent with dark- 
red colour at the edges; very deliquescent; 
decomposed by heat to IrCi, and .d, and 
then to Ir; combines witl^ alkali chlorides to 
ioan. double salts. Aimnonium-iridium 
tetroBMoride {Ammonium chloriridate) 
Itd,.3NH,d; obtained by mixing cone, solu¬ 
tions of NH,#! and IrCi, or lrCl,.2NaCl. Crys¬ 
tallises from hot water in dark red-brown octa- 
hedra, isomorphous with PtCl,. 2 NH 4 OI. S. 5 in 
|oId water, fj^duoed by SO, to the more soluble 
trd.. 8 NH,Cl. 

Polasaiumtchlotfridate IrClj.OEd. Formed 
>y mixing cone, solutians ol its constituent salts; 
ilso by Resolving IrOtH, in HClAq (solution 
irobably oontains H.,Ird,) and adding ECl; also 
by passing Cl at a gentle heat over an intimate 
mixture of Ir black and ECl, dissolving in hot 
water, filtering from Ir, evaporating to dryness 
with addition of aqua regia, dissolving out ECl 
by small quantities ol cold water, dissolving in 
hot water, adding a little aqua regia, and evapo¬ 
rating to the crystallising point. Black octa- 
hedraf very si. sol. cold water, much mote sol. 
hot water, rinsol. alcohol. HeatAl, goes to 
IrOI,.3ECI, and at higher temperature to Ir 
and EOl. 

The following chloririd9,es have also been 
obtained : -IrCl,.2(NH,.CH,Cl) (Vincent, 3. B. 
100, 112): IrCl 4 . 2 NoC 1 . 6 iI ,0 (Vauquolin, i.c.; 
Beraelius, le.). 

IiidiuiB, cyanides of, also Iridicyanidfs, v. 
voL ii. p. 332. 

IriUnnf, haloid compounds of. The only 
haloid compound certainly formed J)j direct 
union of the elements is IrCl,. When an inti¬ 
mate mixture of Ir black otnd ^1 is heated in 
Ol#or of Ig. bla^ ahd El is headed in I, the 
double salt E,]«C1, or E,IrI, is obtained. The 
following formuhg presqnt tljp nompoeitioif of 
the haloid compounds and *the double salt% 
whiob they form with alkali haloid compounds:— 


double alkali-iridium haloid salts are probably 
better regarded as salts of the acids H.,lrX,, 
HjIrX, and H^IrX,. The chloriridates (salts ot 
H,IrCl,) are readily reduced to chloriridites (salts 
ol H,Ir01.). • 

Iridium, hydroxides of, v. Iridium, ^Kcidtt 
and hydrated oxides of. . 

Iridium, iodides of (Oppler, Xleber lodiitr- 
bindungen dea Iridiums [G 6 ttingen, 1867]; 1. 
1867, 2C3). Two iodides, Irl, and Irl,, have 
been isolated. There are indications ot the 
existence of Irl,. Ir and I do not directly oom- 
bine. 

laiDiuu ni-ionina (Iridoao-iodide), The 
brown solid obtained by leading SO, into Irl, 
suspended in wateg is perhaps Irl,. When a 
solution ot ItClj.fiNHjCl in boiling EIAq is 
allowed to cool, a black crystalline powder sepa¬ 
rates; this is ammonium iridium di-iodide, 
IrI,. 2 NH 4 l. 

Tbimuh TBi-ioninu (Irido-iodide. Iridium 
sesqui-iodide) Irl,. A black crystalline pp.; by 
adding NH,C1 to Irl^.fiKlAq. ^ery slightty sol. 
cold water, more sol. hot water. 

Double salts.— Ammonium-iridium tri¬ 
iodide {Ammonium iodiridite) 2(IrIr8NH,l).H,0. 
Crystalline needles; by dissolving Ir01,.3NH,01 
in boiling EIAq, cooling, Utering . fM>m 
Irl 2 . 2 NII,I, concentrating, and recrystauising 
from hot water. « 

Potaasium iodiridite, IrI,. 8 EI. Green Ins 
trous crystalline powder; by reducing IrCl. by 
H,S with addition of EIAq. Silver iodirimte, 
Agl.SKI, has also been obtained. 

laimoM TBTiu-ioninB {Iridi-iodide) IrOl,. 4 
black powder; by boiling IrGl,Aq with El in 
presence of a little HCl. 

Double Baits.—Ammonium-iridium tetra- 
iodide {Ammonium iodiridate) Irl^.fiNH,!. ‘Se¬ 
parates alter some weeks from solution of 
IiCI,.2NH,Cl in cold cone. Kl^q; darH-brown 
lustrous crystals, easily decoiqposed by heat; 
aqueous solution gently heatgd deposits Irl, and 
IrI,.2NH|I. Potaaaium iodiridate, E,IrI,. Sepa¬ 
rates, after Irl„ front solution ot IrOl, in El^q 
Also formed* by dissolving Irl, in EIAq, and 
allowing to crystallise; also, in small quantity, 
by action of I vapour ongan intimate mixture of 
Ir black and El at 60'’-70°. Sodium iodiridate, 
IrI,.2NaI, has also been obtained. . 

Iridium, oxides and hydrated oxides of. 
The, only oxides of Ir which have been cer- 
taimy isolated are ^,0, and Ir(7,. The former 
forms a hydrate with SH, 0 , and another hydrate 
probably with 6H,0. IrO, forms the l^drate 
DO,.2H,0. Hydrated lr,0, dissolves in ^kalit 
probably with formation of iriditea ; IxOr3Ei,0 

Double knits. 
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tfone of the b haloidfeomponnds has been 
lasiflA. TbAormnla are givenvfrom the ana¬ 
log between these compounds and those of 
wiier Pt metals. T|e only binary oompounds ol 
PI metals whieh have been gasifiedbare OsQ, and 
3n^. The sold BJi^ has been obtained. The 
Ton. HI. 


dissolves in some aoide, but, no salts have thus 
been prepared. Alkaline irtdatesVppear to ^*t> 
There are indications of the existence of an oxide 
with less 0 than lr,0„ probably IrO. When Ir 
blaok is heated in 0, Ir,(lU is formed; the oxide 
docomposes agaSi at e. lObO”. IrO, is the meet 
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1 ail. and passea into IrOs.etla'J' _- 

a o»n* llridium mono^). W- 
When IrQUia boiled with KOHAq a blMk pOTdM 
BTOafatM-’fete^is probably IrO{Berzelius, P. 18. 
4701 Claus (A. 59, 249) thinkB that this ozide 
U oi'tafeed by heating one ol the **^5* 

IrSO, witli K,CO, in a'stream ot COr On add- 
tog kciAq to IrCl..&NaCUq. and filtormg, a 
solution of IrCl, is obtained; when “ 

added to this liquid (<>’',® 
areyieh;green pp. is formed, which is probably a 
hydrat?of IrO; the pp. is sol. 

KsOOwAq (Berzelius, I.C.). A few salts derived 
from ItO are known, e.g. IrSOa.4HaO ; they are 
not, however, formed direo^ from the oxide, 
but by reducing IrOa.2HaO or chlonridates by SO,. 

1^10 oxiBB isn BVDBATii (Ixidium dioaeidc) 
IrO. and Ir0,2H,0. By adding excess of alkali 
to IrCl,Aq and heating, a heavy mdigo-blue pp. 
IrO~2HaO is nroduoed. The same compound is 
obtained by Using Ir01,Aq in plaee of M „ 
and allowing the pp. to 

it absorbs O. The pp. is solubleHCJAq wito 

■•formation of IrCl.; i‘ “ '"liI"i® 

BL80,Aq or HNO,Aq. When the hydrate is 
heated in a stream of COj, IrO, remains as a 
Uack powder quite itisoluble in acids (Claus, A. 
69,9*9). No salts corresponding with IrO, nave 
b^n pTepared. By adding CaOAq to a solution 
of Ii<),H. in HClAq a blue PP- “ 
which is a compound of IrO, 'ri‘h ^aa Who 
Ir black is fused for some time with KNO„ anrt 
the blackish-green mass is treated with water, 
part dissolves, forming a deep indigo-blne solu¬ 
tion. and part remains as a black crystalline 
Awder. The quantity of K in this powder is 
wable, but the ratio of lr:0 is always 1:8 
■ us A. 69, 249). The powder is probably an 
tto’ of K. Ir0,.itK,0, 


duced iediroctif, T|ie sulphites 

sulphites are produced ,,by reducing 

or ohloriridato by 80,. By ^ 

IrOUAq a yellow pp. o* 

duori (Olaus, A. 69, 249). ‘^Compounds ^.0, 

with NO, and with* nitrites^ are desonli^ by 

oxychloride Of. An oxyoUorido of 
Ir is said by Berzelius (P. 18, 484) to be formed 
as a yellowish-brown PP-,’>y ® 

quantity of HgNO,A.q to Ir01,.2K01M! HgCU 
goes into solution; addition of m&re HgNO, 
causes ppn. of HgOl. „ „ ' , , _ 

Iridium, -phosphide dt I^en Ir is vew 
stoongly heated with J its 
melts. By heating the product with OaO the 
P is removed. Ir and P prgbtfbly combine when 
heated together, but no phosphide of Ir has been 

Iridiubi, salts of. Very few salts of ^Ir^ are 


iTMdau. 

(Olaus 

irid&U 
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laroo-iBiDic oxrofe and hvdrates (irtdiwm 
MMOvioMe) Ir,(V and iTjO^eicHgO. The oxide 
^S^to^taineiby heating IrCl,.2KCl w>t{* 2 
K,CO„ or Na,CO„ in a stream of C0„ 
inisbtog the fused mass with boiling water, and 
thw with water oontaininft NH,C1, heating to 
rtimove NH,01, treating wi(jh. acii to remove 
alkali, and again washing with water (Claus, A. 
69, 849). A hard bluerblack powder; dccoim 
ixiaed by heating to o. lOOO'' into Ir ^d 0 
^eVDebrfy, 0. B. 1878. 441; cf. Dissm 
Smox, voL u. p. 897). Bedueed to Ir by H 
at the ordinary temperature. 5?^® 
Ir.0..8H,0(-Ir0A) “ obtamed by Mding to 
Irbl..3NaOlAq so much pOHAq that all '■®’“““® 
dissolv^, and then heating or ppg. by tocohol. 
Black pp. insol- in acids except imnc. 
which dMSolves it ve^ eUghtly. ® 

little EOHAq to solution erf an alkalmo ohlor- 
iridate, and quite filfing a fiask-with the I'qh'd. 
a yeUow-gTMn pp. forms, whibh is probab'F 
Ir,0,XHp: it oxidises very easily to the blM 
ItOr2H^1 easily soluble in the 
of alkali. De BoisWdran (0. B- 1286, 
1406, 1661) desortbbs a violet-colourM pp., wBion 
to probably Ir,0,.ai{I,0, ^obtained b:r Mding 
OkSi to li5w,)r8K,SO,Aq (thm ^ *®™®“ 
by iki^g Ir compounds with KHSO,, ana 
•Mating tte product with B^SOiAq). a A few 
aUSk and some double and basic salts; oorre- 
gpondiiic witbr Irfi, w# known f they are fto- 


ridium, salts oi. very — 

known other than thetoaloid compounds. Iridws 
sulphite, IrS0,.4H,0, and some double TOlF...xtes, 
irido-iridic sulphite. Ir,(SO,),.6H,C), enf ~1 
double and basic sulphites, and a figv other salts 
(chieay double and basic), corresponding with 
Ir.O,, have been isolated. None of these saUs 
is obtained from the correspondingeoxide; tho„ 
sulphites, which are the best-known salts, are 
foriied by reducing IrO/2HjO, or^^ihSonndates, . 

IritoSin, sulphides of. ^ Three sulphides of 
Ir are known, IrS, Ir,S„ and IrS,. Ir combines 
with S when heated with it. 

luiDous SUPPHIDK IrS. {Indium m^sul- 
nhide.) A blue-black solid; by heating Ir,S, or 
IrS, (Berzelius, P. 18, 487; Bottge^P. pr 8, 
227). The pp. obtained by passing into a 
solution of an iridous compound is probably IrS. 
Does not decompose by heating in absence of 
air; roasted in air gives SO, and a sul¬ 
phate. The 4 )pd. sulphide dissolves m IfflSAq. 

Imnic sunrHiDE IrS^ [Iridium di^^ht^.) 

A black powder; obtained by strongly heating 
Ir black with S and'-NajCO,, and washing with 
water (Fellcnberg, P. 60, 66). Hsated in air 
gives SO, and Ir. BerzoUus (f.c.) obtained a 
dark brownish-yellow pp. by passing H,S into 
IrCl .Aq; heated, this gave IrS. f 

Irtno-iBinio sulpiiioe Ir,S,. (Iridium set^i- 
sulphide.) A brown-black pp. bypatoi^ 
into solution of anirido-iridio compound. Heat^ 
gives SO, ifcd S, and leaves IrS (^rzelius.^e.). 

'iEITOMNE t3,.H.l5. B-O'-JA 

1‘072 A base occurring in oqal-far ou \\#e 
Wfems^Tr. JiA2V m; 0. P.^, 876). 

IBIBOSUVIU «. Indium, Mloys of, p. 47. 

• IE18 CAMPHOE 0,H,,,Or Occurs m the root 
of fiorvntma (Dumas. A. 16,168). Pearly 
plates; volatile with steam. I^soU wawr. 
Iluckiger {x4r. PA [8] 8, 481), by distilling iris 
root with 8tr*m„obtained crystals of myristio 

1 acid saturated with a fragrant oil. 

IBISH EE&BL MOBS CaiuiohAii "®*** 


hydrate extracted fromtltorhizomesMftewater 
lily [Iris ps(!Md.qcortM) wflh water ^tteMppd. 
with.ftad aortate. Brobab^ 
gramlnin (Wallach, A. 28X B?*,; 

* Properties.-Uan 

than infill.—C Dow notr^dw* EeUtafi • »ol% 
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WVU» X0 yerj easiij'fionvtrted iMo sngte (chiefly 
lamlatekby weak acids. Gives no oolouration 
with tedine. V. sol. stnnig HI solntion trom 
which solution sepuates iodofoim. Also 
soL HOI, and NaOH. Iiisii^is nearly 4 times as 
as inulin ip water at 23°. Under the 
microscope the ^oboles o( irisin resemble those 
n( innlin, but do not exhibit double refraction. 

QtOH. Fe. At. w. 65'9. Mol. weight un¬ 
known. [1560'f (Poufflet); [1687°] (Daniell, 
2V. 1880) i [1600T (Pictet, P. M. 1879. 446). 

S. G. determinations vary from 6*96 (Boberts a. 

Wrightson, A. Oh. [ 6 ] 274) to c. 8-2. Almost 

Dure Fe has S.G. o. 7*86 at 16° acsording to Caron 
To. B. 70,1263); 8'139 according to Changer- 
Boberts (0. N. 81, 187). S.H. -lliedl at 0°; 
•112369 at60°,-llS7»6atlOO° (Bystrom, Oefvm. 
k, Vetensk, FOrdhandl, [Stockholm, 1860] 17, 
807; t>. also Weinhold, P. 149, 2b4). O.B. 
•00001233 at 18° to 100°«(Kopp. A. 81, 1; v. 
alSo.Fizeaa, A. Oh. [4] 2,143; 0. R. 68,1126), 

T. O. (Ttgfc 100) 11-9 (Wiedemann a. Franz, 89, 
497). E.C. (Hg at 0° = !) 9-68 at 0°, 6-19 at 
100° (LorenSI W. 13,422, 682). Crystallises in 
regular system (Fuchs, A. 84, 267). Emission- 
spectrum is very complex (Angstrom, P. 94,141; 
d^rnn, SpeAre Normal [Paris, 1881]; Liveing a. 
Dewar, iV 29, 403; 32, 402). Some of the 
thermal dua tsr Felre presented in the following 
table ITh. 8 , 293)s 

X [Pe,X».Aq] 

Cl-99,950 
Br-78,070 
I -47,660 

(Fo,01*4^q] -127,720; [PoSO>,3H^] -191,160; 

[Fe>0*H*,3HSO'Aq] = 83,840; 

[Fe,H“SO‘Aq]-24,840. 

For further details regarding physical pro¬ 
perties V. Bammelsberg’s Hand, der Kryst.- 
phyaihal. Ohemie, 1,193. For the physical pro¬ 
perties of different kinds at pig-iron, wrought- 
iron, and steel, o. DicnotUBT of Affuko 
C munsTST. 

Occurrence. —The metsF itself is found in 
small quantities in rocks at volcanic origin and 
in lavas; it also occurs in meteorites. Com¬ 
pounds of iron are very widely distributed, and 
occur in iflunense quantities. The spectroscope 
shows the existence of iron (or iron compounds) 
in tha suif and other stars. The chief ores of 
iron are heematite, Fe,0,;. bPov>n,irm ore, 
VefifSfi ; yellow ochre, Fe^OrAH^O; magnetic 
iron ore, Pe,0 ,; epathice ore, J^eCO ,; jmritee, 
FeB, (the Normals Express appreximatmy the 
eompomtions ofcthe ores). 

Fr«{)aFaMon.-jConuneroiatirSn, whether pig- 
iron, malleable iron, or steel, always oontaine 
more or less 0 and 8 i, and generally small 
quantities of P and S; sometimes'alsS traces of 
Mn, Ti, Ni, Ob, On, Sb, and As. 1. W 6 hler {A, 
94, 136; 95, 192) prepares Fe,0, by heating 
FeSO,orystals with 3-8 parts NhClfln a crucible 
and wasbinnwith water,Tind reduces tbeFs, 0 , 
by heatfa^'in H {tf. G, de Oiaubry, 0. O. 

: 1869. 314'i Luca, 0. B. 1B61.883 ; 1862.202). 
fUoiasan (0. B. 89,178)|ays the reduction must 
.be oaMed enfl^t o. 700°.—3. By ieduoing.Fe01i 
'in a stream of H (Peligot, 0. B. 19, 670); dir in 
beuttai solutUm atVpointby 2b (Capitaine, O.B. 
K 767) $ M to 2n vapour at a high tempentnrs 
po w awMat it. fe, 61^.— 8. Ibxiost melts 


pig-iron in a lime-cfncibie by the 0-H flame (Bfc 
[2] 9,260).—4. A mixture of dry Na,80,and FeBO, 
is heated in a Pt crucible so long as SO, comes 
off, the residue is washed with cold brater, and 
the crystalline Fe.,6’, is reduced in H in a Pt 
crucible, and the Fe is melted in the 0-fi flams 
(Matthiessen a. Frus-Sz«sepanowski, G. N.^iO, 
601).—6. By electrolysipg FeSO,Aq saturated 
with NH,01; Fe appears at the negative pole (a 
lar^ iron plate); it contains H and other gases, 
which may be removed by heating (Varrentrap, 
D.P. J. 187,152; Lonz, /. pr. 108, 438)e 

Properties. —A lustrous, greyish-white metal. 
Crystallises in regular cubes or oclahedra. An¬ 
nealed wrought iron wire is extremely tenacious. 
Such mechanical treatment as hammering, bend¬ 
ing, or torsion changes many of the physical 
properties of iron. The pliysical properties 
which have been determined are for the most 
part those of iron containing small quantities of 
foreign substances. Iron is magisetic (c/. Fara¬ 
day, P. 70, 24 ; Gore, P. M. [4] 40,170). Pure, 
or almost pure, Fe is softer and more malleable, 
but less tenacious, than ordinary malleable iron. < 
The iron obtained by reducing Fe.,0, in H at 
temperatures below c. 600° is pyrophoric; the 
powder obtained at o. 70^° is non-pyrophoric 
(Moissan, 0. B. 89, 176). By passing a yeak 
electric current through FeSO^Aq mixdB with 
MgSO„ Lena (0.0. 1870.188) obtained ^greyish, 
non-crystalline, very brittle mass, easily pul¬ 
verised by the finger; this iron contained 0.200 
times its volume of gases, chiefly H (v. Iron, 
hydrides of), mixed with CO, CO,, N, and H,0 
vapour; by beating in vacuo the gases were re¬ 
moved, and the iron then resembled Ft in ajp- 
pearance. Iron is unchanged in dry 0, but in 
moist 0 or in ordinary air it is slowly oxidised 
to Fe,0,.xH,0; heated in air or O a mixtuse of 
Fo.,0, and Fe,0, is produced. Iron combines 
directly with the halogens, also with $, 0, B, 
Si, P, As; it forms alloys wife many metals. 
Iron dissolves in the common nfineral acids with 
formation of salts. Finely divided Fe decomposes 
water at 100°. 

The atomic weight of Fe has been ddnr- 
mined ( 1 ) b^ analysing and determining VJ). 
of FeOl, and FeCl,; (2]Lby determining S.H. of 
Fe; (3) by reducing Fe,0, in H (BerzeUus, P. 8 , 
185; Svanberg a. Nori&, A. 60, 433; Erdmann 
a. Marohand, J. pr. 33, 6 ; Bivot, A. Oh. [ 8 ] 86 , 
192); (4) by transforming Fe into Fe,0, (B., A. 
eO/iaO; a. a. N., l.o.; Maumenq, A. Oh. [ 8 ] 80, 
880); ( 6 ) by determining the 01 in'FeCI, and in 
FeCl, (Dumas, A. Oh. [^ 66,167). The atom of 
Fe is irivalent in the gaseous moleonlf FbOln 
and divalent in the gaseous molecule FeCl, (o. 
Iron, ehlaridee of). 

Iron is distiqptly a metftUio element; it re¬ 
places the H otsmost acids, forming two series 
of salts, the simplest formulss lor which at* 
^aX, .and FeX, respectively, X»CS, HO» 

^e ferrous ,i^ts, FeZ« ai* 

easily oxidised to ferrib salts, FqX,; •tm imny 
salts, both normal and baaio, id both sfries 
have been isolated ; numerous dpaUe Salts 
are alsaflknown. FelO, tMms oorapoonds With 
several oxides mote basb) than imelf, s-y. with 
S|0, BaO, OaO, wgO; these oqmponnds majr ba 
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regarded aa ferrites derived-from the hydroxide 
Fe,0A( = Pe,0^g0). There are also some 
salts known as ferrates, e.g. K^FeOj and BaFeOj, 
which mky be looked on as derived from the hypo¬ 
thetical ferrie add HJFeO,ir)Ut neither this acid 
nor its-anhydride, FeO,, has been isolated (v. 
FanBATEs and Febbitks, vol. ii. pp. 646-7). 
Fe^,, like FegO,, forms some double compounds 
with more basic sulpnides; these double com¬ 
pounds may be regarded as thiofcrrites (v. Iron, 
sulphides of), Fe is closely related to Co' and 
Ni; tbsse three metals show some marked 
analogies with the Pt metals; Fo is also related 
to Cr and Mn, and it shows some resemblance to 
A1 and the other earth-metals (tf. Ibon oboup 
op ELEUENTs, also NoBBE UETABs; and cf, 
Chbohjch oboup op EUEiikErs, and Eabius, 
HETALS op the). 

Beactions and Combinations. —1. Heated in 
air or oxygen Fe is oxidised to FejO, and FejO,. 
3. Unchanged in dry air at ordinary tempera¬ 
ture, but rusts in moist air to FejO,.!cH.gO.— 
8 . Finely-divided Fe decomposes water at 100° 
{v. Ramann, B. 14, 1433), and rapidly decom¬ 
poses steam. Compact Fe decomposes steam at 
red-heat; Fe,0, is produced. Iron slowly msts 
in contact with w^ter and ordinary air; the 
forgjation of Fef),.xR,fi proceeds slowly at first, 
and tK*en more rapidly, probably because the Fe 
and Fe^O, exert an electrolytic action on the 
water; presence of ammoniacal salts increases 
the rate of rusting; alkalis and alkaline car¬ 
bonates hinder the rusting. According to Cal¬ 
vert (0. N. 23, 98) Fe does not rust in water 
if CO, is absent. For an account of the retard- 
iag or hastening action of various salts on 
the rusting of Fe v. Wagner, D. P. J. 218, 70. 
Various processes have been used for preventing 
iroc-rusting; covering the iron with Zn is fre¬ 
quently done; Barff a. Bower heat the iron to 
o. 650°^ water-vapour, whereby a hard protect¬ 
ing film of FOgOi is formed on the surface of the 
iron.—4. Fe deMmposes solution of hydrogen 
peroxide, forming 'FcgOgH,; the Fe becomes 
e^ered with bubbles of O (Wcltzien, A. 138, 
lA). —5. Iron dissolves dilute sulphuric or 
hydrochloric acid with eveddtion of H. Cold 
cone, sulphuric acid is almost without action on 
Fe: when heated, SO, is evolved, and Fe,{S0,), 
formed. Dilute nitric acid dissolves Fe, form¬ 
ing Fe(NO,), and NH,NO, with evolution of N 
oxides. Cone, nitric acid is almost without action 
on Fe; v. infra. Passivity of iron.—6. Hected 
repeatedly with caustic eoda solution Fa forma 
orystftls of Fe,0,.H,0 (Brunck a. Oraebe, B. 13, 
72B),~1. When Fe is heated to redness in a 
stream of ammonia a nitride of Fe is formed, 
Fe,N, accordii^ to StahlsChmidt (P. 126, 37).— 
8 . Fe heated in a Uosed tubq with solution of 
sulphur dioxide to 800° forms solution of FeSO, 
and FeSgO,, and orystals of FeS, (Qeitner, A. 
129,360).—9. Fe is oxidised to Fo,0„ or PgFqO, 

(«. vol. ” - ■— -- 

nitrate.- 
with arsenic, 
phosphorus, aqd stSphuf {v. troni^ chlorides of, 
eorOes of, carbides of, tko.}; it also forms 
alloys with several metals jo. iron, alloys of). 

Passivity of iron. Iron is not acted on by 
oonc. nitrie qcid; iron which has been immersed 
tn epDO nitne gold doss not oissolve in dilute 



nitric adtd, noredoes it ppt. On from 0uSO,Aq: 
sneh Fe is said to be poAsivs. do and Ni, ana 
perhaps Bi, also show passivity. According to 
Varenne (A. Ch. [ 6 ] 19,261j 30,340) immersion 
of iron in acid of ^00 p.o. HNO, is not accom¬ 
panied by evolution' of any gas; if the aSH has 
S.G. 1-382 (o. 68 p.o. HNO,^ NO is evolved co¬ 
piously for 3 to 20 seconds and then ceases; in 
both oases the Fe becomes passive. Acid of less 
S.G. than 1-299 (c. 47 p.o. HNtt,) does not pro¬ 
duce passivity. If part of a rod of Fe is dipped 
into cone, acid, and then the whole is carefully 
immersed in a dilute aci^, the whole rod is pas¬ 
sive. These frets are explained by Varenne by 
snpnosing that a gaseous film is deposited on the 
surface of the iron, and protwts the iron from 
the action of the acid; the* gas dissolves in the 
more dilate acid; in the case of the partly-im¬ 
mersed red the gas-bubbles are removed from 
one part and then adhere to the other part of the 
rod. This view was also upheld by Mousson (P. 
39, 330), but was controverted by Faeadfty and 
Schbnbein (P. 39,342), and Beetz (P.67,286,366). 
Bamann (B. 14,1430) considers tho passivity to bo 
due to a layer of Fe,0,, which is soluble in dilute, 
but insoluble in cone., nitric acid. It. thinks that 
immersion in the acid produces F 6 (NO,)„ and- 
that this then reacts with the Fe to produce 
Fe,0, and NH|NO,; iron-Wfre, afsoraing to B., 
becomes passive when pi-rtly heated, also by 
making it tho positive electrode in an 0 -oon- 
taining liquid. Various oxidising agents acting 
on Fe render it passive, c.y, HC10„ CrO„ H,0, 
(Keir). Tho passivity of Fe is removed by 
strongly rubbing the iron, or heating it in re¬ 
ducing gases, also by bringing it into contact 
with Zn. According to Saint-Edme (0. B. 106, 
1079) commercial sheet Nils passive in ordinary 
HNOjAq; Fe in contact with Ni becomes passive 
in the acid; passive Ni remains passive when 
heated to bright redness in H, whereas Fe loses 
its passivity. 

Detection and Estimation.—Fe compounds 
are detected by givi/ig a reddish-green colour to 
thf hot borax bead in the oxidising flame, which 
becomes bottle-green to nearly colourless when 
cold; also by the ppn. of brown-red Fe, 0 ,.a!HjO 
by alkalis from ferric compounds; tI,FeCy^q 
gives a deep blue pp. with ferrous salts, and 
no pp. but a brownish colour with ferric salts. 
Fe is ea'iraated, gravimetrically, by ppn. as 
ra^Oj.sH,0 and weighing as Fe,0,; volumetri- _ 
cully, lyr titratiqn with KMnO^Aq or K,Gr,0,Aq. ’ 
For details and for other idethlldsvoUAiiuAiaior 

AN^TSIS. I 

'‘Metallurgyl'of iron. Fpre icon is too soft 
kind has too tittle tenacity for use in making ma¬ 
chinery, Ac. Ordinary iron is divided into'thces 
kifids: p^ or east iron containing from 3 to 6-75 
p.o. C, bssides small quantities of Si, P, S, and 
traces of metals other than Fe (chiefly As, Ti, V, 
Cr, Mn, Ou)*) rrttiUeable or wrought innteonta^- 
ing less tha !^-6 p.a. 0 ;'an 4 steel containing abont 
1 p.o. 0. <Pig iron is obtained by very strongly 
heating Fe ores with lime and 0 (m 1 in-large fur¬ 
naces, and blowing intair at the bottom of the ' 
furnaces; there of the coal is Aimt ofafbfly to 
001 and this reacting with oxides of Fe produces 
Fe, which then Cbmmnes with, or it may be only 
dissolves, ca^n; the 0 seems to be prodnoed 
by a reaction botween tte partly reduced feyOy 
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Uid 00 (v. Bell, 0. J, [3] ft 303).* The ibdaotion 
ot Fe,4,lti probably aided by oyanidea present in 
the tamace. The greater part ot the foreign 
matter ot the iroh gres is* removed in the form 
of a fimible slag consisting <jf silicate of Fe, Ca, 
Mg, jJ, Mn, Ac., Wrought iron is obtained by 
puddling oast iron; in this process the oast iron 
is strongly heated along with lumps of Fe^O, in 
a reverberatory furnace; the Fe,0, is partially 
deoxidised, and<he 0 is used in burning the 0 , 
Si, S, and P, the 0 being thus almost entirely re¬ 
move as CO or CO,. Steel is obtained by com¬ 
pletely removing tbe.C from wrought iron by 
flowing in air, and then adding iksutlicicnt quan¬ 
tity ot Fe containing a known quantity O, 
Steel is also som^imes made by causing wrought 
iron to take up 0 strongly heating the iron 
with charcoal. Cast iron is more fusible, harder, 
and more brittle than wrought iron* which is 
more ductile and mnlleablathan cast iron. Steel 
edbg^mes 4he malleability and ductility of 
wrought*iron with the fusibility of cast iron; 
it is also very hard and elastic. Cast iron 
is divided tnto two kinds; grey cast iron; 
granular, with low malleability, S.G. o. 7*1, 
melting at o. 1600“; this variety contains C 
partly in &mbination with Fe and partly un¬ 
combined ^s graphite; white cast iron, harder 
but not BO strong as grey, S.Q. o. 7'S, melts 
at a lower temperatare than grey; this variety 
contains only combined 0. By melting grey, and 
cooling rapidly, white, cast iron is obtained; by 
melting white, and cooling slowly, grey, cast iron 
is produced. For details of the metallurgy of 
iron «. Diotxonabv or ApimtEO CnKsiisTiiv. 

Iron, alloys of. Iron alloys with many me¬ 
tals ; the softer metals— kg , Sn, Zn, &o.—become 
harder and more tenacious when alloyed with a 
low parts of iron per thousand; the alloys may 
geneMly he prepared by fusing the various 
metals with iron-wire, a little Fo,d, being added 
to remove C from the iron. 

Alloys with aluvunium liave been described; 
approximately Al,Fo (WOlner, A. 116,102), ap¬ 
proximately Al,Fe, and AlFe, (Calvert a. John¬ 
son, JT. 1866. 326). Sonnenschein (J. pr, 60, 
168j described an alloy with lead havmg a com¬ 
position Approximating to Pb.,Fe. An amalgam 
ot iron is formed by mixing finely-divided Fe with 
Na amalgam, adding a little water, and squeez¬ 
ing out excess ot Hg; the crystals cosrespond in 
composition to Hg,Fe,; they slowly undergo de¬ 
composition, rapid^ w4ien nsuch copipressed 
(Kamann,«.B. M, la33). Alloy* with the fol¬ 
lowing metalw have been described;—Sb: Cu 
(Musket, P. M,[8] 6, 81);;Mn (M.«l.c.); Mo 
(Heine, J. pr. 9, 176; Stromeyer, P. 28, 85k; 
iViggens, P, 28,666; Steinberg, J. pr. 18, 379); 
Ni; Pd (Faraday a. Stodart, 2V. 1822. 2641* Pt 
(SchOnbmn, P. 42,17; Bonssingault, A. Ch. [2] 
63, 441); K (Calvert, P. M. 1866); Bh (F. a. S., , 
I.C.); Sn (hassaigne, J.JdhinfimSd. 6, 009); TiJ 
(Biley, C. 3, 16,887)4 w(BomouiJli, P. 21,673);* 
Zn (Percy, Metallurgy, 2*163). * 

Iron, arseaUes of. The minerals arsenical 
pyrifa Bi^ mispickel sice compounds of Fe with 
As ud with As and S respectifsly; thqjr com¬ 
positions approximate to the lormulie FsAf, and 
FaAB& Brittle nsasses are bbtained by fusing 
tmethor As and Fe out of oontact with air, but 
they have not be,en much examined. 


Iron, borides eu when Fe is heated in a 
stream of BOl, vapour, a hard, white substance 
is obtained, which is decomposed by boiling water 
forming H,BO. (7 and and eeolving H 

(Fremy, Wurtz’s Diet, de chim. 1, 1417); by 
heating ferric borate in H, Lassaigne (£ Chim. 
mid. 3, 636) obtained a jimilar compound; no 
analyses are given. • 

Iron, bromides of. "Two exist, FeBr, and 
FcBr,; both are produced by the direct union ot 
theib elements. Neither has been gasified; the 
formuloe are given because of the analogies be¬ 
tween these salts and FeCl, and FeOlj Iron, 
chlorides of). 

Feksous bhomidb. (Protobromide of iron.) 
FcBr,. A yellow solid; obtained by heating 
excess ot Fe in BT vapour; soluble in water, 
solution deposits crystals FeBr,.6H,0; decom¬ 
posed by heating in air to FeBr, and Fe,0, 
(Scheufelcn, A. 231, 166). Thomsen gives 
[Fo,Br-,Aq] = 78,070 (Tft. 3, 294)., 

Feiikio bbouide. (Sesguibromide of iron.) 
FeBr,. Bark-red crystals; obtained by heating 
Fe in excess of Br vapour; may be sublimed, 
with partial decomposition, out of contact with 
air; deliquescent. Aqueous solution very easily 
partially reduced by heating to FeBr, (Ij. de 
Koninck, Zeit. anorgan. Gtiemie, 1889.149). 

Iron, carbides of. Whether pig-ir^n’is a 
carbide of iron, or a mixture of carbides and free 
C, cannot yet bo regarded as finally sctlfed. The 
presence of a few per cents, of C in iron very 
much modifies the properties of the whole, by 
making it more fusible; if from *2 to 1'6 p.o. 0 is 
pre.sent, the mass is only fusible with difficulty, 
but is very hard and tough, it has the propertips 
of wrought iron or steel, according to the quan¬ 
tity of C. Iron takes up G directly, and by so 
doing has its properties changed. On the,tem- 
peraturcs at which carburation of Fe occurs with 
amorphous C, diamond, and graphite, v. Hempel, 
B. 18, 998. • 

The following carbides of Fe have been de¬ 
scribed, but the investigathm of none of these 
bodies is complete :—(l) Fe,C, a brittle, fusible 
mass, by melting together an intimate miulnre 
of equal putts of Fe and C (Faraday a. Stodart, 
O. A. 66 , 183); (2) FoO,, a block pyrophoric 
powder, by heating Hjb'eCy,, ot (NH,),FcCy„ 
out of contact rvith air (Berzelius), or by fusing 
E,FeGy„ and washing away tho KON produaed 
(Bammelsberg); (3) FeG, was obtained byKarsten 
bjsthe action of dilate acids on grey pig-iron 
(S, 68,182); (4) FeO,ky the action of Br or I on 
pig-iron (Berthier, J. 1862.127). 

Iron, chlorides of. Two ohlorideseol iron, 
FeGl, and FcGl„ have been isolated; and a third, 
Fo,Gl„ perhaps exists. When Fe is heated in 
a stream of 01, both FeGlt and Fed, are pro¬ 
duced. •* 

Febroos onnoBinE FeOI,. (Iron dichloride 
or prgtochloride.) Mol. w. 126'64 (v. infra). S.G. 
2-628 (Filhol, ^.CA. [ 8 ] 21,415); 2-988 at 17-9® 
(Clarke% Specific Oravity Tables [new ed.] 24). 
V.0.62-79 at ISOO^-ldOO®; MB at 1400®-1600® 
(Nilson a. Petterssoa, C.el. 63, 828). VJl. at 
yellow-heat 94-4 (V. Meyer, B.*i7, 1836);,ealo. 
for FeOl, 68-82, for Fa-Ol, 126-64 (v. infra). 
HF. |[Fo,d»]-82,060; [Fo,Cl»,Aq]-99,980 j 
CFoOF,4H=0].. 16,160 (fh. 8,293). 

Formation^-l. By hcatiogexdlss of Fe filingt 
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IRAN, CHt.UKlDl!» or. 
reducing FeCl, in 


or wtro in CL—S. By. ^ 

HJWOhler, A. 4 , 266).—8. TSj diseoXving Fe in 
HOlAq out ot contact with air, evaporating, and 
drying iit* etream oi H.—4. By heating F# 
fUmga wiu MH,C1 out of contact with air. 

PrepaTaiion. - Fe wire ia heated in a stream 
•( dry HOI, and the product sublimed in the same 
gas £tV&hler a. Liebig, P. 21, 26 8). 

PropertUs and iteortions.—White, lustrous, 
■iz-sided, deliquescent, tablets. Heated very 
strongly in N forms FeClj and Fe (T. Meyeri B. 
17,1836). Heated in 0, forms F^O, with evo¬ 
lution or 01. Oxidises readily in air to a mix¬ 
ture of FeCl, and Fe^O,. Heated to redness in 
steam forms Fe^O,, HCl, and H. Heated to red¬ 
ness in a stream of MH„ Fe,N, is produced 
(Fremy, C. R. 62, 321). Heatt d with FEi, forma 
HOI and Fe phosphide. A mixture of FeCl, and 
C is reduced by Zn vapour with separation of Fe 
in crystals (Poumardde, O. B. 29, 620). S. c. 60 
at 80°; less sol. in HGlAq. 

Molecular height of gaaeoua ferrous chloride. 
By volatilising in HOI at a yellow heat, V. 
Meyer got values for V.D. which were about the 
•mean between those calculated for FeCI, and 
FejCl, (B. 17,1336); calculated for FeClj=63-32, 
for Fe,01, ~ 126-64; observed 92-32 and 96-51. 
Meyer concluded that- molecules of Fc„CI, pro- 
bablyfeust at lower temperatures and molecules 
of FeCl| at a very high temperature. Nilson a. 
Fettersson (C. J. 68 , 827) obtained values fur 
▼.D. at 0 . 1400° agreeing with that calculated 
for Fed,: calculated = 63-32, observed at 1300°- 
1400° = 62-79, at 1400°-1600° = 61-66. There 
can be no doubt then that molecules of the com¬ 
position FeCl, exist at o. 1300°-1600°. 

"'Combinations. —1. With water to form the 
hydrates FeCl,.2H,0 and FeClj-lH-O. The for- 
^mer is obtained by saturating warm cone. HCIAq 
'^with "FeOl,. or by passing HOI into saturated 
Fe01,Aq; the latter is produced by dissolving Fe 
in HClA^fand concentrating out of contact with 
FeCV4H,0 tprms blue-green, monoclinic, 
d^qnesoent, transpafent crystals; S.0.1-93.— 
2. With nitric oxide -, solution ot FcCI„ espe- 
ottllgiBn alkaline solution, absorbs KO forming 
■ green-brown liquid which cpntainaFcCI-.NO ; 
NO is removed by warming.—3. With ammonia 
to form FeOlrBNH, anti 8Fe01,.2NH, (Bog- 
siadins, J, pr, 86, 810). The former is a white 
poifder, prMuced by passing NH, over FeCI.^ at 
the ordinsn temperature -, the latter is formed 
by slowly heating FcCI,.6NH, to melting.* By 
SBongly neattng 8FeOI,.2NH, in NH, the nitnue 
Fo,N, IS formed (Fremy., O. B. 62, 8211.-4. 
With^iuniiiomum chloride to form FeCI,. 2 NH 401 ; 
obtained by erystallising mixed solutions of 
FMS, and KH.01, or, according to Hisinger a. 
Bersttins {O. A. 27, 2^) (with evolution of NH, 
and H), by boiling Fa filings witk NH.OlAq [cf. 
Winkler, B. P. 69,17i ; Vogel, J. 2,192). A 
compound FeCl,2KC1.2H.,0 is also known (^ha- 
bus, W: A. B. 1860. 476). Oompounds *ith 
OdOl, and HgCl„ viz. FeClr20dll!,.12^ and 
FeCl-HgOlr 4 :^ 0 , 0(6 also described (u. Hadtr, 
TT.i.B. 17,831). 4 , 

Fsasto OHLOBinz. (/ro» sesguichloride at 
pereJMridc.) FeOV Mol.w. 162-01, and probably 
■lao S24-02 («. infra). (380°-286°) (Friedel a. 
' ' ■». 107, 801). S.O. 9-M4 atnO-8® 
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24). VJh variea from a. 166 at 820° to c. 66 at 
1000°-1800° (v. infra). Ofyst^lisea in hexagonal 
forms am-1:1-236, NordenskiOld (o. Bammels- 
berg’s Sand, der Srpstal.-phyeihal. Ohemie, 1 , 
260). H-P. [Fe,01*] = 96,040?lFe01»,01] -18,990; 
[Fe,01*Utq] -127,720; [FeOl’Aq.Cl] . 97,77W2’h. 
8,293). “ 

Occurrence. —In the oraters of volcanoes. 

Formation. —1. By heating Fe in a stream ot 
Cl.—2. By beating FeCl, in 01.-w8. By strongly 
heating FeCl, in a wide-mouthed vesjel; Fe,0, 
remains and FeOl, sublimes.—4. By passing HCl 
over strongly heated amorphous Fe,0, (Deville - 
a. Troost, 0. B.^6, 821).-^6. By heating a mix¬ 
ture of calcined FeSO, with CaCl, or NaCl. The* 
product obtained by boiling down a solution of 
Fe,0, in HCl/dways contaim Oxychloride. 

Preparation. —Fine iron-wire is strongly 
heated in p hard-glass tube in a stream of dry 
Cl, and the product is/jublimed in the same gas. 

To prepare a solution of FeOl,* hydrat^ 
Fe,0, is dissolved in hot HCIAq, the solutibfi is 
decanted. Cl is passed in until E,FeCy, ceases to 
give any trace of blue colour, and estess of Cl is 
removed by warming -, or 2 parts warm HCIAq 
are saturated with Fe (filings or wire), to the 
clear decanted liquid 1 part HCIAq iAidded, the , 
liquid is warmed and HNO,Aq is ^ded little by 
little until all FeCl, is oxidised bo FeQS, ^'excess of 
HNO, is removed by evaporation with a little 
HCIAq. Geissler {Ar. Ph. [2] 68,169) recommends 
to evaporate the ferrous solution to S.G. 1-3 at 
17° and then to add HNO,Aq to the cold solution, 
when oxidation proceeds rapidly. 

Properties. —By slowly oooUng the vapour, 
FeCl, condenses in hexagonal crystals which 
appear very dark red by transmitted, and green¬ 
ish by reflected, light (Deville a. Troost, O. R. 
46, 821). As ordinarily prepared FeOl, forms a 
brownish-black crystalline mass. Tolatilist s at 
somewhat over 100°. Melts at 306°-307° in a 
sealed tube (Camelley a. Williams, 0. J, 87,126). 
Deliquescent; cone, solution in water is dork 
brown and somewhat<viscid; it becomes limpid 
and yellow on dilation; a very dilate solution is 
colourless when cold (v. Reactions, No. 4). 

Franz (X pr. [2] 6 , 288) gives the folloiring 
table showing S.Q. and percentage composition 
of FeCl,Aq at 17-6°;— 


as. 


p.a 


1-0146 

1^292 

1%439' 

1-0678 

1-0784 

1-0894 

1-1064 

1-11316 

1-1378 

1-1642 


4 

6 

8 

ao 

12 

14 

li3 

18 

20 


PA 

Fed. 

22 

24 

28 


ao. 

*’1-1746 
1-1960. 

V2I66 

1-2366 
(.1-2668 
1-2778 
1-2988 
1-8199 
1-8411 
1-8622 

, Sohnlt IFofh. ffeand.. Natusf. 1868. 462) ob¬ 
tained the following results ot 14-6°:— 


80 

82 

84 

86 

68 

40 


ao. 
1-8870 
1-4118 
•l-48fi7 
1-4617 
1-4878 
' 1-6168 
1-6489 
1-6729 
1-6028 
1-6817 


42 

44 

46 

48 

60 

62 

64 

66 

68 

60 


aO.Feai.Aq 

1-0882 

1-0918 

1-16W 

1-2107 

1-281S 


pxl.Fed. Cl 
4-66 
10-46 
16-80 
22-64 
24-66 


aO,FaOI.Aq 
,1-889 
•1-8824 c 
1-4861 
1-664 


PA MX. 
88-26 
86-i|» 
41-0 
4»«t 


FeCl, is soluble In alcohol or ether: toe sotatIeg» 
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euil^^jjiOinpoBeB in sotfligbt \ftth forlution ol 
EbCI^ ® 

UoUeular weigM of gavom ferrio chloride. 
Darille a. Traoat'(()i B. 46,821) fonnd the V.D. 
of feiyio ebloride at 440} to be 163'7; this 
eorrSsmnda to tii# fotmubk Fe,Cl,. OrSnewald 
*.y. Meyei (B. 31, 687) made a series of deter¬ 
minations of V.D., in an atmosphere of N, with 
the following results: 161-76 at 448° (mean of 4), 
188-6 at. 518° (Ihean of 8 ), 131-3 at 606° (mean 
of 8 ), 78-68 at 760° (mean of 2), 71-3 at 1086°, 
77-6 at 1077°, 74-8 at 1300°. Olheae numbers 
seem to indioate a gsadual resolution of mole- 
oules of Fe^Cl, into FeCI,; nom of the results, 
however, agrees exaotly witti the value oaloulalbd 
tor FeCl, (81-006), ^ut this was to be expected, 
Bs 0 . a. M. showed that even at 618° ferric 
shloride is partially resolved into FeCl, and Ol 
in an atmosphere of K. According t#Friedel a, 
i^ofts (0- B. 107, SOI) feAic chloride is not dis- 
los^jea af 440° in an atmosphere of Cl; F, a. 0. 
nade a series of determinations ol V.D. in Cl, 
ising a mqdidcation of Dumas’ method; the 
.esults are appended:—166-1 at 321-6°, 180-4 at 
826-2°, 174-2 at 866-9°, 171-6 at 867°, 168-7 and 
163-6 at 44^-2°. These values are all somewhat 
greater than 162-1, the value required by the 
formula BsjCl,. ^e most probable conclusion 
from all thJP results seems to be that at high 
temperatures, o. 700^ and upwards, the vapour 
of ferrio chloride consists of molecules ol Fed,, 
but that as temperature falls these molecules 
are mixed with mote complex molecules, some 
ol which at any rate have the composition Fe^Cl, 
(of. Young, B. 39,198). 

Beaotions. —1. When FeCl, is heated in oxy¬ 
gen, Fe,0, and Ol are produced (c/. Schulze, 
J.m. [2]21,407).—2. Heated in hydrogen, Fed, 
is fomed (Wdhler, A. Suppl. 4,266).—3. Heated 
in water-vapour, Fe,0, and HCl gxo formed.— 
4. Fed, dissolves in water ; the cone, solution 
is a syrupy dark-brown liquid, becoming yellow 
on dilution, and colourles^when very dilute and 
cold. By heating FeCl,Aq, colloidal soluble 
Fe,0,.zH,0 and HCl are produced; fairly cone. 
FeCl,Aq forms oxychlorides, Fe,0,.zFeCl„ at 0 . 
100°, apd at higher temperatures Fe,0, is 
formed. The amount of decomposition and the 
composition of the products depend on the con¬ 
centration of the solution and the temperature; 
very dilute solutions, o. 3 O,OO(]^at 0 » to 1 FcCl„ 
are decomposed with formation of colloid^ 
soluble ferric hydiate*even swithoutvwarnBng 
(I/. Iron,* hydrated oxides or ‘hydroxides of, 
p. 69). Kredke (/. pr, [91 Bf 286) gives the 
following table icf. Tichboma, 0. If. 2%, 123,199, 
209, 230 : 36, 188; MiUler, J. 1873. 40; Fo*- 
sereau, 0. B. 103, 43) i— . , , 


Fed,Aq containing’-^ p.o. FeCl, or less is de. 
composed by light at 6°-^° (Erecke, 1.0.). When 
FsCl,Aq is heated in a sealed tuba to 860°-800° 
it decomposes to Fa,0, and HOI (Sfcnarmont, 
0. £. 32, 762). Fr^m a vary dilute oold colour¬ 
less solution of Fed,, E,Fe0y,Aq ppt» a pure 
blue pp., and NaOl produces no change. If &a 
solution is heated it becomes yellow, and conftina 
soluble ferric hydrate and HCl. From this solu¬ 
tion E,FeCy,Aq ppts. greenish-blue solid, and on 
admtion of NaOl a soluble ferrio hydrate sepa¬ 
rates, which, after long contact withgfaOlAq, 
becomes insol. in water (Debray, 0. B, 68 , 913). 
Evaporation of FeCl,Aq is accompanied by evo¬ 
lution of some HCl; the residue contains oxy¬ 
chloride or hydrated oxide, FeCl, is not volati¬ 
lised from violently boiling FeCljAq containing 
HCl (Fresenius, Br. 6,92). Q. Wiedemann con¬ 
nects the decomposition of FeCl,Aq, and also of 
other ferrio salts, with the different magnetic beha¬ 
viour of colloidal soluble Fe,0,.oiI.,0, and that 
hydrate which remains in combination with the 
acid (IF. 6,45).—6. FeCl, dissolves in alcohol or 
ether. An ethereal solution mixed with alcohol 
and allowed to stand in sunlight loses its yellow 
colour, and Fed., and chlorinated derivatives of 
alcohol and ether are forjned.—6. An aqueous 
solution of FeCl, is readily reduced to Fe^ o.g. 
by As, Sb, Bi, Fe, Pb, or Zn ; also b;f mcly- 
divided Pt, more slowly by Pd and An (c/. 
B6ohamp, 0. B. 62, 767; 8aint-Piorre,*C7. B. 64, 
1077). Also reduced by stannous chloride, sul¬ 
phurous acid, or sulphuretted hydrogen ; hydriodio 
acid reduces dilute FeCl,Aq slowly {v. Mohr, A. 
103, 63). Many organic compounds also reduce 
FeCljAq, especially in sunlight, e.g. alcohol aad 
ether, or tartaric acid (v. Schoras, B. 8, 11; 
Poitevin, 0. B. 52,94).—7. A very little Fe.01, is 
said to bo formed by passing hydrogen tor 48, 
hours through FeCl,Aq (Brunner, J. 1864,136).— 
8 . FeCl, dissolves freshly ppd. ferric^ hydrate 
forming oxychlorides (q. v.).—When FeOlr^-q 
is dropped into solution of potassium nitrite, in 
an atmosphere ol CO,, brisS evolution of NO pro¬ 
ceeds, and a pp. of soluble ferrio metahydroxidc, 
Fe..O,.H.,0, separates (Pesci, O. 18, 1^.— 
10. FeCl,Aq reacts with potassium iodide to 
form FeCl,, I, and ^1; probably Fel, la at 
first produced, and is then resolved into Fel, 
and I, and then the Fel, reacting with unchangea 
FeCl, forms FeCl, and I (o. Carnegie, O. N.^, 
87).-*ll. When electrolys^, cone. FeCll,Aq gives 
FKl, at the negative, and Ol viih a little O at 
the positive, eleotrodA 

Combinations.— 1. Withteatertoformvaiious 
hydrates : (1) Fe01,.6H,0; yellow, soli8, formed 
by dissolving 100 parts F^l, in 68-6 parts H,0 
(B.H. of solution 1-67 at 36°) ; or by slowly em- 
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porating FeOI,Aq on the weter-bath, and allow- 
to OTTstaUiae; or by exposing Fed, to the 
air (Itohr, A. 2i), 178); or by passing Hd orer 
oommenral ferrio chloride, filtering the liquid 
whhih forms through glast wool, and evapora¬ 
ting o^ifrKOH in vaeuo (Engel, 0. B. 104,1708); 
melts at SS-S°, and solidifies again at 28° (Ord- 
way, Z. 1866. 28). «) 2Fed,.6H,0: reddish 
tablets, melting at 8 P, formed by melting the 
hezahydrate, wanning to 100 °, for some hours, 
and cooling slowly (Engel, J.c.)i or by evapo¬ 
rating ^eCl,Aq to a syrup (S.G. o. TS), with 
addition of a little HClAq, and crystallising 
(Fritasche, /. pr. 18, 479; Gobley, J. Ph. [3] 6 , 
801; 26,259). According to Wittstein (B. P. [2] 
86 , 80) and Ordway (.3.1866. 23), the hydrate 
thus obtained is FeCl,.8H;0. The hydrate 
2FeCI,.6H.,0 is said to be formed by placing 
Fed,.6H,0 over H,SO,; the hezahydrate at first 
liquefies and then loses water.—2. With hydrogen 
chloride and( water, to form PeCl,.Hd.2H,0 j 
thin, transparent, amber-yellow laminas, formed 
by passing dry HOI gas over 2FeCl,.6H,0, satu- 
^ rating the liquid thus produced with HCl at 26°, 
and cooling to 0° (Engel, C. B. 104, 1708; Sa¬ 
batier, Bl. 1881. 197).—8. With ammonia, to 
form FeCl,.NH 3 . When heated, this compound 
par^ sublimes, and is partly decomposed, giving 
FeO^-c-d. With phosphoric chloride, to form a 
brown fusible compound, FeCl,.PCl,, (Weber, J. 
pr. 76,410).-^6. With hydrocyanic acid, to form 
a brown liquid, which then crystallises to 
FeCI,.2HCN (Klein, A. 74, 87).—6. With cyano¬ 
gen chloride, but the compound has not been ob¬ 
tained pure (ti. Klein, l.c.).—7. With nitrosyl 
chloride, to form FeCl,.NOCl; a dark-coloured, 
very deliquescent mass, obtained by placing dry 
FeClgin the fumes of agua regia placed over CaCl, 
j. (Wefcer,/.pr. 89,162).—8. Wiihalkalichlorides, 
to form FoCl,.2MCl.H,0 i M = K, Na, Bb, NH,. 
The HH^ oompound forms garnet-red crystals; 
by evaporating nrizod solutions of the consti¬ 
tuent salts. TheHirystals are rhombic according 
to Fritzsche {J. pr. 18,484), dimorphous accord¬ 
ing to Genth {J. pr. 71,164). The doable oom- 
poukds Fe01,.2M01.H,0 are %11 decomposed by 
water. The K salt is described By Fritzsche 
(J.pr. 18,483), the Ka sjdt by Deville (C. B. 43, 
9701, the Bb salt, said 'to be FeCl,.3BbCl, by 
Godeffroy (Ar. Ph. [ 8 ] 9, 343). According to 
Kiemers (J. pr. 65,191), a compound of the form 
Fa01,.2MCl.H,0, in which M is partly & (12-1 
p.o.),_partly Na ^'16 p.c.), and partly NH, (<1;2 
p.o.),isfoand incertainvoioaniccraters.—-9. With 
thallium chloride, to form FeCl,.3TlCl (WShler a. 
Ahrens, tl. 144, 260).— 10. With magnesium and 
beryllium chlorides, to form Fe01,.MClyH,0; 
formed by adding H^l, or BeCl, to a cone, hot so¬ 
lution of FeCl,inH01A.q (Neumann, A. 244,828). 

Fxnnoso-rBBBio obSuobide Fe,Cli(FeCl 2 . 2 FeCl,). 
When FejOj-HjO is treated with a little HClAq, 
FeOL goes into solution, and Fe^Oi remains; 
but Fe,0,.H,0 dissolves wholly (p considerable 
excess of cone. H(^q. When the solGtion is 
oooled and placed tn vacuo over H,B 04 , yellow 
. eiystals of Fe,C1..18E,0 saw said to separate 
(U 10 ^. 0 ,B. 6S>:i79): The crystals are deli- 
qnssmt; at 60° they lose water; heated to 90° 
is given off and 0 absorbed; by warning an 
•qtttons sointira of the qrystals, ^01, and FeOl, 
•Mfwmed. I 


eyanlQes of, ° <No cyanides el tfon havs 
been isolated, but ferrir and /erro-epOM^ are 
numerous; v. vol. li^pp. 882, 884, 888 . 

Iron, ferrieyanlde andi f&rrooyanide of) ta 
vol. ii. pp. 834 a. 888 . • 

Iron, fluorides ot Tws> fluorides of Fe are 
known, FeF, and FeF,. The former is pro¬ 
duced by dissolving Fe in HFAq, the latter by 
dissolving FejO,A!H,0 in HFAm 

Fbbbous nvosjoa FeF,. Sn&U green crystals" 
of this composition separate from a solution of 
Fe in HFAq (Soheurer-Kestner, A. Oh. [ 8 ] 68 , 
472). By careful heating, FeF, is obtained as a 
white solid. FeF, is unchanged by heat; tin 
hydrate is partly decomposed to BIF and Fe,0,. 
Slightly sol. in water, more easily on addition of 
HF. iTie double salt FeF,.2EF is a green ' 
pp., obtained by adding EFAq to FeSOAq; 
the salti FeP,.KF.2H,0, FeF,.2NH,F, and 
FeF,.NH 4 F. 2 H ,0 aretlesoribed by Wagner (B. 19, 
896). The NiZtcoyluortde FeF,.Sil 4 ^]^ 0 EiF,) 
is said to be formed as blue-green c^stals by 
dissolving Fe in HjSiF^Aq and crystallising 
(Wurtz, Bictionnaire, i. 1408). 

Febbio rnnoBiDB FeF,. Crystals of the hydrate 
2 FeP,. 9 H 40 arc obtained by dissolvin^Fe,0,.xHjO 
in HFAq and evaporating, or by oxidising FeF,' 
in HFAq by HNO,. The orj^tals art yellowish 
according to Berzelius, colourlesd'according to 
I Scheurcr-Kcstner {A. Ch. ( 8 ] 68, 472). At 100° 
3H.0 is removed; at higher temperatures H,0 
and HF escape. By heating the salt dried at 
100° in a Pt crucible colourless crystals of FeF, 
are formed on the surface of the mass, isomor- 
phous with AIF, (Deville, C. B. 43,970). Slowly 
dissolved by water; addition of NH,Aq ppts. the 
oxyfluoride 3Pe,0,.2FeF,.4H,0. FeF, forma 
double salts with K, Na, and NH,; these 
are obtained by adding FeF,Aq to soluti^s of 
the alkali fluorides; the salts describea are 
FeF,.3KP (^^erzelius; Wagner, B. 19, 898); 
2FeF,.4KF.H,0 (Nicklis, Z.7, 480); FeP,. 8 NaP 
(B.; W., I.C.): FeF,.2NaF (Nickl 6 s, J. 1869. 
268); FeF,. 2 NH 4 F (N., l.c.), to this salt Marignao 
gives the formula FeF,. 3 NH 4 F {A. Oh. [3] 60,806). 

Iron, haloid compounds of. Iron readily 
combines with the halogens. With eqoh halo¬ 
gen, two compounds are formed, ferrous FeX, 
and ferric FoX,; ferric iodide, howeveib has not 
been isolated with certainty; the compound 
Fe,Cl„ coirespdading to Po,0., also perhaps 
exists. The only compounds that have been 
gafflfied are ferrous add fqrrio chloride. The 
former has tlfo molecular foAnulid'Fed, dt 
1300f-1500°; bi^t ^lere are indiSations ot the 
possible dVistence eot moleonlos of Fe,d, at 
Wer temperatures; the latter appears to exist 
as ^gas bqfh ^ Fe,Cl,and Fed,. The haloid 
compounds of Fe are soluble in water; solu¬ 
tions ot FeBr, and Fed, ate decomposed by 
much water; the compounds all form severiU 
sdouble oomponndk with, the chloridet Ao. of 
the more positive metals, e 

Iron, hjUrides of^ No definite hydride of 
Fe has been certainly iqolated, but there are 
several indications of tin existenqp of a com¬ 
pound or compdhnds ot Fe and H. Fe heated 
to redness absorbs about '46 vole. B (Deville a. 
Troost, O. B. 67,96$; 69,102).*’ Eleotrolytically 
dmosited Fe iMfiitains H along with N, 00, ana 
CO, (Lenz, P. Ergdnsbd. 6 , 262; «/. Ueidinger, 
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J>. P. J. 1C3, 983; CbgoclleT'Jjlobert* C. N. 
n, la^m Iron wire ^akes up H when im- 
jCersed in dilute H,SO,Aq (Johnson, Pr. 93, 
‘168; Beynolds, 0. N. 99,‘118). According to 
Oailletet (C. P. W, 319) Fe ppd. electro- 
lytio*% Irom nwtral ifCl^Aq oontaining 
NH,01 gives off *936-938 vole. H when heated 
in vaeuo. Observations on the supposed 
existence of a gaseous hydride of Fe were made 
by Thomson, J^pasquier (C. B. 14, 611), and 
Beinsch (J. 1868.190). The non-existence of such 
a gas was proved by Fresenius a. Sohlossborger 
(A. 61, 416) and by ,Erienmeyer (N. J. P. 9, 
97). Thoma has investigated the conditions 
under which H is absorbed by Pe (Z. P. G. 

91). He finds that when Fe is made the ncgfftive 
slectrode in a voltameter, or when it is placed 
in dilute H 2 SO,Aq, it absorbs much H, but that 
Pe placed in an atmosphere of H^does not 
ibsorb any of that gas; n certain portion of 
he^ abscfbed is given M again on exposure 
o 9l*onimmersion in water, the rest of the H 
s more firmly retained by the Fe. According 
0 Wanklyn sa. Carina (A. 190, 69) when Folj 
.eacts with ZnEt, in presence of ether, various 
gases including C 2 H,, C-^H,,, C,!!,,,, and H are 
•evolved, affd a motal-like powder remains, 
which, after washing with ether, is decomposed 
ty H.,0 gi^ns H aAl a mixture of H and FeO. 
They regard this pawder as a hydride of Fe, 
perhaps FeH.„ bnt no analyses are given. 

Iron, hydrated oxides or hydroxides of. 
Compounds with water of each of the three 
oxides of iron are known. The compositions of 
the various hydrated oxides ore differently 
represented by different chemists; they appear 
to vary with small changes of conditions, so that 
it is impossible to say whether all the bodies 
described are true hydrates or not. The readi¬ 
ness ewitb which most of the hydrated oxides 
undergo change of oomposition ptints to their 
being hydrates, i.e. compounds of water, rather 
than hydroxides, t-e. compounds of OH. Thomsen 
{Th. 8, 993) gives the th^nal data:—[Fe-, O', 
8 H O]“ 191,160; [9FeO H', 0, H'0] = 34,590; 
(Fe, 0, H»0] = 68,280; [FeO H', H-iSO<Aq] = 
94,920; (Fe'0”H“,3H-SO'Aq] = 33,840. 

Only one hydrate ot ferrous oxide, FeO.HjO, 
appears to exist; but it is doubtful whether any 
hydrate fti this oxide has been obtained free 
from hydrates of Fe^O,. Descriptions are given 
of two hydrates of ferroso-ferric oxide, viz. 
Fe,0«.H.,0 and Fe,0,.4l4o; bu) here again tl^re 
ia groat 6qpbt aa to 4he composi^on orthe sub- 
stances desorfijed as definite hydrates. Many 
hydrates of fetjie oxide havo^ been •obtained; 
the following are known as irfinersis (M =■ Fe.pj: 
M.H,0, M.2H,0, M.8Hj0, 2M.a,0, 2M.3H..O, 
8U.6H,0 ; the following are saM to havefteon 
obtained artificially: M.HjO, M.2H,0, M.3H.O, 
9M.H,0, 9M.8H,0; many of these appear to 
exist in different modifications sacis distinguished 
by speoial properties: bfoodly they fall into two*| 
olasses, those whicnare insoluble i^ water, and 
those which dissolve in vAiter. 

Hxdbxt> or rxBBo^ oxiob Fe0.H,0. The 
white pp. ottain^ by adding ai|-free KOHAq to 
an air-6ee solution of a ferrous salt, and evash- 
ing out of oontao^with air, i» probably FeO.HjO. 
To obt^ the pp. nearly free from ferric oxide 
Bohmldt (At. 86, 101) ppts. in a olosed flask, 


allows pp. to settle, draws off water by a syphon, 
carefully pours waru! water which has been boiled 
for some time on to the surface of the cold water 
in the flask, withdraws water by a syphojp, <ko.; he 
then quickly transfers the moist pp. by a syphon 
to a retort containing ether, and having attacbei' 
to it a long glass tube dipping under Hg, thi 
ether covers the pp, and Aives the air out of 4 bi 
retort; on warming, theevater-vapour and con 
densed water escape through the Hg. Whet 
the <:ther is removed and the retort is cold, dr) 
air-free H (not CO„ as the hydrate combinei 
with this gas) is passed through the apparatus, 
and portions of the solid are transferred in an 
atmosphere of H to small wide-mouthed 
stoppered tubes. Dried in this way, the hydrate 
is a pale-greenish,«friable solid, which rapidly 
oxidises and glows in the air. 

A. de Sohulten (C. B. 109, 966) states that 
Fe0H„0 may be obtained in green six-sided flat 
prisms, which almost instantly become red in 
air, by mixing 5 grams FeCl, dissolved in 100 o.e. 
air-free water, and 900 0 . 0 . NaOHAq, oontaining 
20 grams NaOH, in a flask filled with coal gas, 
heating, and allowing to stand for 94 hours. 

According to Bineau (C. B. 41, 609) ferrous 
hydrate is soluble in 0 . 150,000 parts water. 
Ferrous hydrate is very easily oxidised; it is 
therefore an energetic reducer, e.g. it reduces 
salts of Au, Ag, and Ft, and also HlO^q. H 
dissolves in acids to form ferrous salts FeX,; 

X-NOj, &o. (cf. Ferrous oxide, 

2 8 

under Iro7i, oxides of). 

HxnnATES or fuioioso-fxbbic oxidu 
Fe,0,.HjO and Fe,0,.4H.0; composition of boSh 
doubtful. Hydrates of 'Fe,0, are produced by 
ppg. a mixture of equivalent quantities of a 
ferrous and ferric salt by alkali, and aldb by ' 
digesting ppd. Fe,Oj.a:H.p with Fe. The black 
powder obtained by WOhler (A. 28, 92)) by ppg. 
a mixture of equivalent partf of ferrous and 
ferric sulphates by sliglit excess of NH,Aq, 
boiling, washing by decantation, and drying 
under 100^ is said^by Lefort (C. B. 69,17W to 
be Fe,0,.4H^O. By ppg. a mixture of equivment 
quantities of a ferrous and ferric salt by hot 
cone. KOHAq, Lefort ^.e.) obtained a hydrate 
more stable than that got by using NH,Aq; 
to this hydrate he gives the formula Fe, 0 ,.% 0 . 
The black hydrate obtained by digesting 
F&0,’.a:H,0 with Fe under water does not seem 
to**have been analysed (v. Frsnss, A, 96, 96). 
Ferroso-ferrio hydrates^ are described as brown- 
black, magnetic, brittle, powders; whe|i heated 
out of contact with air they give Fe,0,; heated 
in air, Fe,0, is produced. Ferroso-ferrio by* 
drates dissolve in acids t^ produce mixtures of 
ferrous and ferric salts; in some oases definite 
salts of the toi%i FepC„ X ^ SO,, <9o., ate formed, 
according to Lefort (0. B. 69,179) (c/. Ferroao- 
ferrit oxide, under Iron, oxides of). 

Hvi^tes 6 r feubio oxnm. A great many 
sulfposed hydrates ot Fe,0, bae'e been described, 
but there is much doubt ^ to the oomposition 
and properties of dranite hydsatesof the form 
Fe., 0 ,.a;H 20 . The following occur as missirals, 
the compositions of whii& more or less so* 
curatAy agree with- the toimoUe :—Iimomte 
Fe,0,.9H,0, Ce,0,.8HSO, and > 2Fa,Oa.3U,Oi 
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gethitt VeflyBfit twrgite 2 E''e, 0 ,.H ,0 and 
8Fe,0r6H,0. Aroording to'Bomsajr iO. J. 83, 
395), and Bresoias (J. nr. [3] 3,272), the pp. ob> 
tained by adding albui to a ferric salt, either 
hot or cold, washing, and^rying at 100 °, is 
Fe,0,,H,0i by ppg.FeCl,Agwith NH,Aq, washing 
first with water and then with alcohol and ether, 
and, drying at 100 ° the hydrate FePj.fiHjO is 
obtainM, acoording to Brescins Witt', 

stein (<7. O. 1863. 367) says that the hydrate 
obtained by ppg. a ferric salt by NH,Aq, wash* 
ing with cold water, and drying at a gentle heat, 
or at 10C° for a short time, is Fej0r3H.,0. The 
experiments of Camelley a. Walker (C. J. 58, 89) 
on the dehydration of ppd. Fe.^O,.irH.p through 
a range of temperature showed that the pp. after 
drying at 16° for 18 days confained more water 
than is required by Fe^Oa.OH^O, that when 
heated to 66 ° the residue had the composition 
Fe,0,.8H,0, but that water was gradually and 
continuously given off from 16° upwards until 
Fe,0, was fo^ed at 500°; the composition, 
however, remained constant from 885° to 415°, 
and corresponded with the formula 10 FeaO,.KP' 

• Van Bemmelen (ii. T. O, 7, 106) has examined 
the composition of the colloidal pp. by adding 
NH^Aq to FeCljAq; his experiments, which 
were very extended, showed the great readiness I 
withsvhioh the ratio of FeaO,to 11,0 varies; e.g. \ 
exposefto air for a year the composition became 
constant,, with the ratio FejO,:4 or 4-lH,0; 
after 4 months in dry air the ratio was 
Fe^Ogll'SHjO; heated to 100 ° in dry air the 
ratio was Fe,0,: '96H,0; the same sample kept 
for 6 years in a closed flask and then heated to 
16° until constant gave FejOjiHjO j at 100 ° 
Fe,0,: '45H.jO; between 100° and 300° the final 
state was Fe,0,; - 26 H 2 O; and so on. Besides 
the papers referred to above on the composition 
vof ppd. Fe, 0 ,.zH 20 , the following are of im¬ 
portance: —Iiefort (J. pr. 54, 305); P. de Saint- 
GiUes (JTtpr. 66, 137); SchaSner (A. 61,177); 
Muck (Z. [2] 4, <il) ; Davies (C. J. [2] 4, 69); 
Tommasi (B. 13, l92g, 2834). 

The monohydrate Fe,0,.H,0 is said to be 
obti^ed: (1) by adding Na0>|lAq and KClOAq 
to DoUing FeSO,Aq, washing, and drying at 100° 
Madk, Z. [3] 4, 41); (2)‘by keeping ppd. 
Fa/>r^H ,0 in contact witfi boiling water for 6-8 
honrs (F. de Saint-Qilles, A. Ch. [3] 46, 47); 
( 8 ) by repeatedly melting KaOH in a cast-iron 
vedBm and washing (Brunok a. Greobe, JB. 18, 
735); (4) by keeping ppd. Fe^O^xH^O dnder 
water for many years at the or^nary temperlb 
tnre (Sohiff, 0. 0. 1860. T768). This hydrate 
also occurs native as jBthite. Fe-0,.H,0 is 
described as a dark-red powder; slowly dis¬ 
solved by dilute warm ECIA^, HsSOjAq, or 
HMO,; insol. in cold^nc. acids. Themono- 
hydrato obtained by Bmnck a. tGriebe was in 
the form of small tabular, b/bwnish-violet, 
hexagonal crystals; 8 .G. 3'91. Qdthite forms 
riiombio crystals, S.O. 8-8 to 4-3. The mono- 
hydrate obtained by Pdan de BiCnt-GiUps, by 
keeping Fe, 0 |j ;^,0 in contact with.boUkig 
water tor 8-8 hours, is described at a brick-red 
powder, ■caroely, acted oif by cone, boiling 
ffifOiAq, slowly dissolved by cone, hot 
BOIA 4 t it dbmlves in dilate BMO,Aq, 
KQlAq, or acetic acid, forming a red Hquid 
srbioh a^earsc clear by tranrmitted, but { 


turbid byrefiecfpd, light, and is ppd. by a Very 
small quantity of an (dk^i salt; on adidlticD « 
pono. BQfOiAq or HClAq, this solution gives a 
red pp. which dissolvM on.adding water. This 
moaification of Fe,0,.H,0 Joes not form Prus¬ 
sian blue with E,Fdtly, and a^tic acid. * e 

The dehydrate Fe,O,.2H,0 is said tobeob- 
tained by ppg. cold FeSO,Aq by NaOHAq and 
KClOAq or H,0,Aq, washing, and drying at 100° 
(Weltzien, .4. 138, 129; Muck, •l.e.). Thishy- , 
orate also occurs native as limonite. 

The hydrates 2Fe,0,.H,0 and 3Fe,0,.8H,0 
are said to be formed by the action of water on 
ppd. FeG 3 .a;HjO; the firit by boiling for 100 
to„l ,000 hours, Davies (C. J. [ 2 ] 4, 66 ); toe second* 
by $ng-continaed action of water at the or¬ 
dinary temperature (Wittstes 3 ,*Ar. Ph. 74,168), 
or, crystalline, by freezing Fe,0.,.xH,0 suspended 
in water (Limberger, 0. 0.1863.788). By heat¬ 
ing any of too hydrates in sealed tubes Fe,0, 
is eventually produced (Sdnarmont, aC. ii. §3, 
762). » 

Muck (Z. 1868. 41) thinks that the ferric 
hydrates obtained by oxidising fersous hydrate 
or carbonate in air differ essentially in properties 
from the ferric hydrates obtained directly from 
ferric salts. Tommasi {Bl. [2] 38, %62; T. a. ( 
Pellizzari, Bl. [2] 37, 196) arranges the ferric 
hydrates in two classes; to# red Jrydrates ob¬ 
tained by ppg. ferric salta,by alkali, and the 
yellow hydrates obtained by oxidising hydrates 
of FeO or FejO,, or by oxidising FeCO,. 

Ferric hydrates give up 0 to readily oxidised 
compounds such as SO.^Aq, SnCI^Aq; m contact 
with decaying organic bodies the hydrates part 
with O, but again take it up if exposed to air; 
they absorb gases e.g. NH, and GO, («. Bein- 
hart, Fr. 7, 187). They dissolve in acids to 

form ferric salts FoX„ X = NO,, Ac. 

2 o 

# 

These hydrates when freshly ppd. also dis¬ 
solve in FeCljAq forming oxychlorides (q. «.) 
(o. Ferric oxide, under Iron, oxides of, p. 62). 

Soluble eebbic hydrates. A modification 
of Fe.,0,.H,0 soluble in water was prepared by 
P. de'Saint-Gilles in 1855 (A. Ch. [3] 46, 47). 
Ordinary ppd. Fe,0,.xEjO is dissolved in acetic 
acid, the solution is heated to 100 ° for a long 
time in a closed vessel; the hlood-red <K>loar of 
toe liquid change^ to brick red, toe liquid appears 
opalescent ift refiected light, and toe taste is no 
longer metallic but merdy that of acetic acid; 
on now adding oofio. HGlAqor IiNO,.j)q, or th^ 
merest trace of *H,80,Aq or an a^kito salt, the 
whole of the Fe is thrown down as a biown-red 
curdy pp., which, when dried oif a porous tile, 
appears as a brown, lustrous, vamish-like solid, 
having toe composition Fe,0,.B,0. This modi¬ 
fication of ferric hydrate, sometimes called ferrie 
metahydrate, is insol. in cone, acids, but dissolves 
easily in watea frqming a deep-yellow, opales¬ 
cent, tasteless liquid, unchanged by E^FeOy, or 
EONS. Troysiof H^SO, or klkali salts, and uso 
cone. HOlAq or £Q<[0,Aq, ppt. the hydrate frma 
its aqueous solution. Tim same hydrate has 
been obtained by,,Schearer-Eestner prolonged 
heating tin aqueous solution of basic ferric ni¬ 
trate in a sealed tube at 100° (O, B, 48,1160); 
also by Debray try heating dilataFe01,Aq to 100° 
(0. B. 68 , 913; c/. Ferric chloride, Beaetiontt 
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Ro. 4,p. 55). Another |oIable.inodii)^tion of aidue. A large exoeaa of I is teqnirsd to dia. 
ferrioM^i^ lometimea eallea dtaJ^aed or col- solve all the l^e, add a large ezoeaa of Pe is re. 
loidal ftnie h^dratt, u obtained bj dialysing a qoired to oonvert all the I into Pel,. F. sup. 
solntibn of PeO]«eonlaini|wPe,0,.9;H,0 so long poses that Pel, is at first formed and is then 
as thedialysate oontdns HCu(Orohsm, 3V. 1861. decomposed h 7 the,heat to P^, adB HI, and 
168), • The solutira is prepared by digesting the HI then acts on the free Pe forming Pel, 
FeOI^ with ppd. Pe,0,.xH,0, or by adding Mohr observed that a very dilate eolation of 
(NHJ,00,A^ to PeClgAq so long as the pp. dis* PeOl, (1 in 12,300) gives % blue colour on |ddi 
solves on stirring; the solution should oontain tion of staroh and El oply after a oonsiderable 
i-5 p.a. of solid^atter, and have 5-6 equivalents time (A. 105,63). Nioklls fonnd that a solo- 
of ferric hydrate in it. Alter dialysis a deep-red tioa of Fe,0,.xH.,0 in HIAq in presence of ether 
liqnid.is left on the dialyser; this liquid gela- did not at onoe give a blue pp. with E,PeCy, 
tinises by exposure to the sir for some days, or (A. Gh. [4] 5, 161; c/. Ordway, Am. 8> [3] 36, 
by traces of H,SO„ Alkalis, alkaline salts, bat 197). A solution made by digesting 136 ports I 
*bot by HOI, HNO„ or acetic acid; the jelly-like with suffloient iron, filtering, and adding 68 parts 
mass thus obtained slowly becomes ins^. *in I, gives an apple-green pp. on addition of 201 
water, and is theB sph in dilate acids; it appears parts citric acid grevioasly neutralised by alkali 
to be changed to the ordina]V Fe, 03 .!cH ,0 (6ra- carbonate (Creuse, Ph. [3] 8, 953). According 
ham, 2 . 0 . ; ef. Shnttleworth, Ph. [3] 8, 646; Bee- to Carius a. Wanklyn (A. 120, 70) it Fa is heated 
qnersl, A. 126,208). * with excess of 1 until a little I is vaporised, and 

• Kreck^f/. w. [2] 8, 286) has examined the the mass is allowed to cool in a covered cmoible, 
f oflhatiqn of sornble ferric hydrates from PeOt,Aq. I is suddenly evolved, and the residue consists of 
Formation of the colloidal hydrate occurs in Pel,. 

FeOI,Aq containing ^ to } p.o. FeOl, at ordinary Iron, nitrides of, A nitride of Fe, Fe,N„ 
temperatures; solutions containing 8 to 32 p.o. is found as a silver-like lustrous deposit in tW 
must be heated to above 100° in closed tubes; on lavas of Etna (Silvestri, P. 167,165); heated in 
cooling th* more cone, solutions (if not heated H it yields Pe and NH,. Finely-divided Fe, 
too long and too highly) re-formation of FeCl, prepared by heating ferreps oxalate or reducing 
occurs, btt jn solutions of less than 1 p.c. the Fe.,0, by H, takes up about 3 p-c. N when heated 
base and acid rema({i unoombined on cooling. If in N (Geuther a. Brieglet, A. 188, 325; Bog- 
a solution containing less than 1 p.o. is boiled stadias, J. pr. 86, 307; B^sen, Am, 8, 184). 
for some time formation of ferrio metahy- By heating Fe in NH, the Fe increases in weight 
Irate begins, and after a time the hydrate is 12-13 p.c. and becomes brittle (BerthoUet, G. A. 
epd. as an orange-yellow powder. A table 30, 378). By electrolysing a mixture of NH,01 
showing the various products obtained by heating and a ferrous salt a lustrous deposit is obtained, 
solutions of FeOljAq of different concentrations ! supposed by Kramer to be a nitride of Fe with 
to different temperatures is given under Feme j 1-6 p.c. N (Ar. Ph. [2] 106, 284), but said>^ 
chloride, BeacUom, No. 4 (p. 66). Meidingor (Z). P. J. 163, ^3) to be an Pe-NBt, 

Iron, iodidra of. Only one iodide of iron, amalgam. A nitride (or nitrides) of iron seems 
Felp has been isolated with certainty. to bo produced by beating FeCl, or FeCl, im 

Fehkocb lODiDB. (Proto-iodide^f iron.) Fely NH,. The product is a brittle, grey-white, 
HF. [Fe,H,Aq] 47 ,d50 {Th. 3, 294). Fe and I solid; heated alone it gives N and ^; heated 
combine by rubbing together with or without in H it gives NH, and Fef it is slowly and 
vrater; Fe and I heated ts^ether form a crystal- partially decomposed by, boiling water t soL 
line grey mass which melts at 177° (Carius a. in acids with formation of H, ferrous and NH, 
WanUyn, A. 120, 69). According to De Luca, salts; not acted op by 01, Br, or I in preseq^ of 
Fel, is white, but goes green on addition of : H^O at ordinary temperatures, but when htoted 
water (0. B. 66, 616). Green deliquescent I ferric and NH, s&lts are formed, and H, and 
oiys^s of FelyfiHjO, 8.G. 2-873, are obtained i probably also N, arsi evolved. The formula 
by digesting 1 part Fe filings with 8-4 parts I in FojN, agrees with most of the analyses; the 
presence of water, adding Fe dliugs, evaporating formula Fe,N 2 was given by Stahlsobmidt (P. 
out of oontaot with air, and filtSring. Fel,, 125, 87; cf. Kogstadius, J. pr. 86, 307; FtSny, 
especially Fel^q, rap|^ly absorbs O with for. (X i?. 63,821). 

^tion of oxyipdide (q.v.). %.dditioifof sii^ar- * Iron, nitroprusside of, v.arol. ii. p. 840. 
wrap to Fel^renders the solution more stable. Iron, nitrosulphffies or nitrososnlphides ot 
H,0,Aq decomposes Fel,* with fogmation of In 1868 Boussin obtaihed a salt by the reaction 
Fe,O^H,0 and separation tif ^ the I. FeUq of NH,HS and ENO, on FeCl*Aq, wfiioh con- 
dissolves I; addition of E,00, to a solution con- tained Fe, but in which Fe could not be detected 
taini^ 8FeI,;3I forms KI and Fe,O,.s;H,0i( the by the ordinary tests (A. Oh. [8] 63, 385). 
adation may contain Fe,!,. Proozinsky (A*136,802) obtained the same oom- 

Fnaaio losms. (?FeO This iodide has not pound by adding NH,HS to a solution ot a 
hm isolated; it is probably qonl^ined in a sola- ferrous salt saturated with NO. A similar salt 
tion of FeL to whichvl is added in the ratio wawobtained by Pavel by using E,S in ptaoe of 
Fel^Aq odiitaining I ft ^parated by NH,HB (B. M, 1407). By treating thesb salts 
-P*- [®] alkali others were ohtvbud or !«»• 

16 , 629) says that th| action of 1 on Fe in pre- closely related to fee orimnal salts. The com- 
Mnee of water soon ceases if tj^e temperature is pounds thus obtained were analysed and ex- 
Mpt dom to 16°: on filtering, only Fe-is ob- aminedbyBoaBsin(2.a.).Fmozinsky (2.c.)AEtoaen> 
«a^ ; U, hoover, the mixture is boUed the berg (H. 8, 812) 13, 1715), Demel (B. 18,461h 
M odour Id thh liquid disapnears and a eon. and Pavel (B. 13,1407,1949) 16,3600). Bous- 
fiasrabla quanti^ .d Fe,0, UTOund in the re- sin’s analyse* of the obmpound/wmed by using 
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MH.BS led to the formula FpjSjHjfNO).; to the 
same compound Froozinsky gave the formula 
J?e,S,(N0)..3E[,0 ; and Eosonberg assigned the 
eompoeition Fe,S.(N0)„.4H,0. In his second 
paper B. wowed that the compound prepared by 
using i^S contained K; this was confirmed by 
Pavd. 'All the observers admitted the presence 
of tke NO group in the^ oompoonds, 

Pavel (b. is, 3C001 iias given an account of 
the compounds of which Boussin’s salt is the 
type, and has indicated what appear to be their 
relations to other compounds of iron. As the 
compounds contain the group NO in addition 
to 8 they are better called nitroso- than nitro- 
sulpbides. Pavel regards the nitroso-sniphides of 
Fe as salts of acids, the acidic radicles of which 
•re composed of Pe, NO, and S-; the salts may be 
formnlated generally as derived from the acids i 
H,Ji'ei(N01„Si. P. compares the ferronitroso- 
suljihiMs with the ferronitrosoepanidea or nitro- 
PTMauiea, wbiph are salts of H,_,Fo(NO)Cy, (v. I 
Niiroprmsidea, vol. ii. p. 340). According 
to P. there are two series of ferronitroso- I 


12,1410)tfn aicqjiol or «ther; the salt ft ppd. 6 r 
NH,Ag or EOHAu. The,salts of this telies do 
not react with KjFoCy,. 

The following salts of thisoeries have been 
isolated; NH,X, EaXj, OsX |the most stable salt 
of the series), CaXj,VeX„ LijC, MgX,, Bb<,.TlX 
(X =• Po,(NO),S 3 ). The Na salt is'formed similarly 
to the K salt; also by the reaction of Na,OS, 
with NaN0„ the compound Fe.8(N0),.0S, said 
by L 6 w (C. 0. 1865. 948) to beaformed in this , 
reaction does not exist according to Pavel {J3.16, 
2603). For other reactions of the salts of the 
series v. Pavel, B. 15, 260^. 

FerrinUrosomlphydrie add HFe,(NO),B^, 
Begins to be obtained by adding a slight excess 
I of dilate H^SO.Ag to a dilute solution of the Na 
salt;_ it is insol. in water, Ucohol, and ether; 
sol. in OHOl, or CS^. The acid has not been 
obtained pure (P., l.c.). 

Series II. Fepronitrosoaulphides 
M'Fo(NO)aS. These salts are formed bpthe aofiew 
of dilute alkali solutions on the salts of SerAsi.; 
in these reactions NO is evolved and FojO, ppd.. 


sulphidesderivedfrom tbetwoacidsHFe,(NO),S, j but NH, is not evolved except frwm the salt 


(or H 3 Fe,(N 0 )„S.), and HPe(NO) 3 S (or 
H,Pe,(NO),S 3 ). The former acid has been 
isolated, the latter is not as yet known in the 
free state. The two series may perhaps be called 
/sm'jilfppjo- and feiroiiUroso-sulphidi'.s. In the 
following account of the salts Pavel’s formulie 
are adopted:— 

Series I. Ferrinitrososulphides 

M*Fe.(NO),Sr 

Potassium ferrinitrososulphide KFe,(NO).Bj. 
A solution of EHS, made from 44 grams KOH in 
400 e.o. water, is added to a boiling solution of 
86 grama pure NaNO, in 400 o.c. water, the mix¬ 
ture is heated just to boiling, and a solution of 
169 warns ferrous sulphate in 1200 o.c. water, 
'■So wnich a drop of dilute IhSO,Aq has been 
added, is allowed to flow into it with constant 
stirring; the liqiud is kept warm on a water- 
bath, and is shaimn from time to time until a 
greenish-red pp. (of Fe^O,, FeO, and S) forms on 
the sides of the flask, when the liquid is rapidly 
flltegyd, a little dilate KOITAq is added to it 
when cold, and it is allowed to^tand for 48 hours. 
The salt which separates is dissolved in water at 
70°, a little KOHAq is added as the liquid cools, 
and the crystals thus obtained are recrystallised 
in sanie way, after standing 48 hours; the 
crystals are then dried over H^SO, in oacnq pro¬ 
tected from the light. About 30 grams of tlie 
pure salt are thus obtamed..(Pavel, 71.16, 260i). 
If more KHS is used than, directed above doable 
snlphidea of Fe and E are obtained and no ni- 
trososul^ide. 

EPo,(NO), 8 ,eryBtalli 8 e 3 in large, nearly black, 
lustrous, rhombic prirms; it is fairly stable in 
the air; decomposition begins td c. 115° with 
evolution of NO; at c. 130° 8 , (NHJjSO,,, NH ,NO„ 
Ac., sublime; heated in air HjO, NO,N, KO., are 
evolved, and the residue consists of FeB, Fb^O,, 
Fe^Oj, and EjSO.; strong miners^ acidaeevolve 
11,8. Various moiailic salts form metallic shl- 
phides and NO,while Ffl saltq.remain in solution; 
heated with alkali, crystalline Fe ,03 is ppd., NO 
•volvefi, and ferronitrososulphido EFe(NO)..S is 
formed (Pavel, lx.). KFe.(NO ),83 is soli^le in 
about 3 parts hot water, slightly sol. iiP cold 
water, very sol.' with dedompositibn (Pavel, B. 


NHjFo,(NO),S,. The salts of Series II. are very 
unstable; they easily pass into Series I.; the 
Cs salt is the most unstable of all ;‘^hese salts 
are insol. in ether (except the Fe salt), CS, and 
CHCl,; they decompose in tne ain.-nri'th separa¬ 
tion of 8 and Fo,0.i and evolution of a little H,S,. 
the solutions then have an alkaline reaction, and 
contain salts of Series I. along with alkaline ni¬ 
trite and thiosulphate. If CO, is passed into ai 
solution of E.,FeCy, and the E salt of Series II> 
is then added, NO is evolved, 8 and Pruasiam 
blue are ppd., and the filtrate contains E.FeCy, 
and some KNO.,. 

Potassium ferronitrososulphide 
KFe(NO),S. 2 H 20 is obtained by wanning 
KFe,(NO),S., on the water-bath with dilute 
KOIIAq, washing, and drying in vacuo over 
and CaO in the dark; it is very unstable, 
an . can be obtained approximately pure only with 
dilliciilty (P., B. 15, 2€06). By warming an alco¬ 
holic solution of KFe(NO)..S with considerable 
excess of Btl, quickly distilling, washing the re¬ 
sidue first with water and then with aqueous al¬ 
cohol, and crystallising from benzene, ethyl fer- 
ronitrososulphide (0,Hj)Fe(NO),S is obtained in 
black, lustrous, monoolinic crystals (P., tx.). .For 
a discussion of tke probable constitution of these 
nitrososnlphides and a comparison of them with 
the.nitropruEsides,^e. Pii^ol, B. 15, 2613. 

iron, oxides of. Three hxidas of Aron hav« 
been isolated, FeO, FojO,, and Fe<0,. The mo¬ 
lecular weight of'nOjfte is known,with certainty, 
aq,-none has been gasified. FeO and Fe,0, are 
basic oxides; they produce salts by reactions with 
aciddfof thAfoffais FeX, and FoX„ X-Cl, NO,, 
SO, PO, 

3 


Ac.; Fe,0, also combines with soma 


hiore positive metallic oirides to form compounda 
Fe.,0,.!tM"Oawfiich are usually called ferrites (v. 
vol. ii. p. 547). Fo.,0, ieacts with acids to form 
both ferrous and ferric sfilts, FeX, and FeX, t 
according to Lefcrt a few salts OOTresponding 
with » %e,0, ore known, ex, Fe,Cl„ 
Fo,(SO,),.280,.16H.jO (o. Ferxpso-ferric oxide.. 
p. 61). BosidesAhe ferrites a series of ferrateti 
is known («. vol. ii. p. 646); thess sslts«ra of 
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the form M',EoO,; tho; nwy be rtgardeAaa ealta temperatora. Bertbelot (A. Oh. [5] S3,118) de- 
of the M^T^theUeal feriio acid R,FeO,; the an- scribes two varietiesTone with S.G. 4‘86 obtained 
hydride ot thU acid wonld be FeO„ this oxide ol by heating FeOOi to 850°, the other with S.O 
inm has not beentsc^ted, bat the corresponding 5-5'9 obtained by highly heating the first in N. 
oxide Mn, MnO„ is knowiu All the oxides of Magnetite crystallise in regular octah'ldra, iso- 
Fe form hydratej (p. Jro», hydrated oxides of, morphous with Mn.O, (Bammelaberg). O.E. 
p. 57). FeO V 017 readily and rapidly absorbs -000029 (Kopp). 8 .H. 24°-99° -16779 (Raifnaalt,- 
O and changes to Fe 20 , i at a very high tempo- A. Ch. [3] 1, 129). KP. [Pe*,0*] - 26,900; 
rature FejO, parts with 0, and is reduced to [FeO,Fo'OT = 8,800 (Berthelot, A. Ch. [61 28, 

•PejOj. • 118). 

PxBimos oxina. (Protoxide of iron.) FeO. Freparofton.—!. By heatingFeCO, too. 860® 
This oxide cannot bo obtained free from FeP, in a current of CO., (Berthelot, A. Ch. [5] 23 
by ppn. from ferrous elts and dehydrating the 118). - 2 . By healing FoCl,.2NH,Cl in air#Hauer, 
»P- , . fr. A. B. 13, 450).—3. By healing FeO in s 

Preparation .— 1. Pure Fe^O, is heated to^. gentle stream of HCl (Oerille, G. B. 63, 199). _ 

800“ in 8 stream of pure H (Wackenroder a. 4. By melting ferric phosphate with 3-4 pts. 

■ Stromeyer, Ar. Ph. 86 , 27).—2. By heating fer- Na,SO, (Debray, Cm B. 62, 986).—6. By melting 
rous oxalate out of contact with sir (Liebig, A. | CaCl, with ferrous sulphate in a closed crucible 
96, 116; Moissan, A. Ch. [S] 21, 199).—3. By I (Kuhimann, C. B. S2, 12831.-6. By the action 
heating Fe,0, for 20 minq^os to 0 . 600° in II or I of FeF, on boric acid at a high temperature in 
Cf^or in aO at 440° for 6 hours (Moissan, l.c.). | absence of air (Devilio a. Caron, A. 108, 56). — 

4. By hdfcting Fo in CO, to c. 1000° (Moissan, I 7. By heating Fed, with exoes^of Na.,CO, to 

lx.). — 6 . By adding ferrous oxalate to boiling low redness and washing with water (Liebig a. 
EOHAq (Boflgcr, J'.pr, 76, 2.39). Wohler, P. 21,682). — 8 . By heating Fe in steam. 

Properties and Beactions. —An ivory-black 9. By long-continued heating Fe^O, to white-e 
powder, .^cording to Moissan (l.c.) FeO ob- heat (Sidot, C. B. 69, 201). — 10. By reducing 
• tained by Coating ferrous oxalate, or rcduciug Fe^O, in CO at 350° for about an hour (Moissan, 
Fe.,0, in ^0 at 600°, is pyrophoric, burns to A. Ch. [ 6 ] 21, 223; cf. Bivnie, B. T. C. 2, 273; 
Fe^Og, and dicomfosos water at ordinary teni- Aokermann a. SamstrOm, B. 16, 783).—U. By 
peratures; while tb vFeO obtained by heating Fe dehydrating FegO,.xHgO at as low a temperature 
in COj at 0 . 1000° is non-pyrophorio, burns to as possible (v. Hydrates of ferroso-feryfe oxide, 
Fe,0„ and does not decompose water at 100°. p. 67). 

Siewert (/. 1864. 266) says that pyrophoric FeO, Properties and Beactions. —A black, magne- 
produced by reduction of FOgO, in H, becomes tic powder; the crystals obtained by methods 4-7 
non-pyrophorio by remaining in an atmosphere (supra) are black octahedra. According to Mois*? 
of H for 12 hours after cooling. FeO is readily sail (A. Gh. [5] 21,223) and Berthelot (A. Ch. [ 6 ] 
oxidised to FcgOg (cf. Moissan, supra). It dis- 23,118), Fe.,0, obtained by heating FeCO, in OO, 
solves in acids to form ferrous salts FeX.^, X = Cl, at .360°, or by reducing FOgOj by CO at 850°,or by 

an heating reduced Fe in H saturated with H,0, or 

NO,f=^,&o. in COg at 440°, has a lower S.G. than'FogO*. ■ 

‘ • produced by reductions at higher temperatures. 

Combinations. —The compound FeO. AlgOgOC- or by strongly heating the first varietyan N; the 
ours native as hercynite, and FcO.CrgO, as first variety is said to be easily soluble in cono. 
chrome-ironstone’, magn^o oxide of iron may HNOgAq, and to give FOgO, when heated on Ft 
he regarded as FoO.FogOg. The hydrate FeO.I^O foil; the second variety is described as almost 
has been isolated (v. Hydrate of ferrous oxide, unacted on by boiling cone. HNO,Aq and a^ un- 
p. 67). changed toFcgOj by heat. Fe,Og is reduced to 

FaKBoso-rBBMC oxiDK. (Bloch or magnetic Fe by beating with 0, or by strongly heating in 
^ideofjron.) Pefi,. This oxide occurs native H. With a little HClAq it gives FeClgAq and 
in large quantities as magnetite. According to FcgO,; with more HClAq it gives a solution 
Spring (Bl. [2] 50, 216) it iaeprodpeed on the showing the reactions of both ferrous and l$rria 
surface ot iron which has been subjected to chlmide. According to Lefort (O. B. 69, x79) 
great pressure; the fossnatiof; of a of^this lijpgf^, is obtained by cooling a solution of 
8 )xide ondron tailtRs the reason why tne surfaces FegOg-aiHgO in excegs ot cons. HClAq and era- 
of the rails cd railroads do not rust (Spring, l.c.). porating in vacuo ovqp BLSO 4 (v. Ferroso ferrie 
When iron is qjirongly heated in air »film (itam- chloride, p. 50). Lefort (fa;.) also describes a 
mer-scale) is produced consisting of FegO,, mi^ed ferroso-ferric sulphate-FcgOg.fiSOrloHjO—ob- 
with, or combined with, FcgO,; the outer layer tained by evaporating, over E^gSO,, solutions ot 
of this film contains a large ^aiftity of VogO,, Fe,0, in H,SO,; he ss^s that arsenates and 
tbe_inner layer, which is blt^kisb-grey and mag- phosphates of^’FegO, also exist; the solutiMis of 
netio, is approximately 6 FeOFe.gO| (Mosander, these salts ore decomposed to a mixture cd ter- 
P. 6 , 86 ; M. Berthier, A. Clw[2]C7,19; Beaujen rous and ferric salts by warming to 60°-70® (tot 
a. UAne, 0. B. 61,A1^ ; Maumen^, BU 16, 2^ hyAites ot Fe,0« «, Hydrates of ferroso-ferric 
Vblcker, W. A. JB. 66 , W 8 ; Glass®, A. 62, 89). oxidem?-57).* 

5. G. 6-458 (Playfair a. Joule, C. S. Mem. 8 , 81) ; * Fekbio oxma. (Peromde, sesqviomdc, or 

6 ‘ 8 ,at 16-6° (H^path, P. AT. 64, 821). S.G. of brownoxido,ofircm.) 1^0.. Oocurs native ia 
rnagnetits «•! to 6-18 (Eop»; Banunelsberg). large quantities widely distruated as red heema- 
Aooording to Moissan (A. OA. [6] 31,298) two tits, specular iron ore, asti marMs. S.G>.naMM 
▼RetiesotFogOgexist,onefiiaving B.G. 4-86 ob- 6-3 to 5-28 (Banunelsberg; Kopp); ealetned, 
tamed by redaoing Fe.0, at 600S> the other having B-lBff (Playfair a. Jonle, 0. 8. Mem. 8,80); ppd, 
8,0,6'19 obtained by redaoing FOtOgal» higher 6-969 at Ifi-ff* (HerapdAg f, Aft 64, 831), 0A 
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Iff'-OS” MCCOS (RosnauH*.i. Ch. [3] 1, 129). 
O.B. -00004 (Kopp). Cryetallisea in hexagonal 
forms, o:o = l:l-3(i637 (Bammelsberg). 

Pnmration. —1. By ppg. a ferric salt by 
HH^q, thoroughly washing, and strongly heat¬ 
ing the pp.—3. By strongly heating ferrous oxa¬ 
late & air; Vogel (J. pr. 68 , 187) says this 
method gives a very pure product.— 8 . By heat¬ 
ing ferrous carbonaite in air.—4. By strongly 
heating ferrous sulphate in air; the product 
seems always to contain a little basic sulfjhate 
unless the temperature is kept very high for a 
long tmie. 

The oxide ie obtained in crystals by the fol¬ 
lowing methods:—5. By heating a mixture of 
equal parts ferrous stdphate and NaCl, and 
washing with water; the tefaperature must not 
be too high, else some Pe^Oj is produced. ~ 6 . By 
heating Fe,0, in a slow stream of HCl gas 

g teville, O. S. 62, 1364); in a rapid current of 
01, Fed, is produced.—7. By melting FcjO, 
with CaO^ (Kuhlmann, C. B. 62,1283).— 8 . By 
the action of FeCt, vapour on strongly-heated 
lime (Daubrd, 0. B. 49, 143).—9. By melting 
Fe,0, with borax and treating the fused mass 
with warm dilate HClAq (Hauer,-W. A. B. 13, 
466). 

Propertiee.—k Jeddish-brown, very hard, 
nontmMnetio powder; extremely hygroscopic; 
slightly volatile at o. 8000° (Eisner, J. pr. 99, 
357). A.ooording to Malaguti a magnetic variety 
of Fe,0, exists (A. Ch. [3] 69,214; cf. Lallemand, 
A. Oh. [S] 69, 333; Bawrence Smith, B. 8,183). 

BeacHons. — 1. Seated to a very high tem¬ 
perature F&O, is partially deoxidised to Fe,0, 
Tsidot, O. B. 69, 201).—2. Beduced by heating 
ui hydrogen’, according to Moissan (C. B. 74, 
1296) Fe^O, (prepared from ferrous oxalate) is 
reduced to Fe,0, by heating to 360° for an hour 
in H, reduced to FeO by heating to 500° for 20 
minutes in H, and to Fe when heated in H at 
700° (e/J Siewert, J. 1864. 266). Wright a. Luff 
(O. J. M, 1 ) foonu that the temperature at which 
reduction of FojO, by H begins varies from 195° 
to 880° according to the physical state of the 
Vefi, used.—3. Beduced by* heating in carbon 
monoxide ; to FOjO, at 860°, lo FeO'at 500°, and 
to Fe at 700°-800° (M., l.c.-, cf. Gruner, 0. B. 
7th 28). Temperature atfwhioh redaction be^ns 
varies from 90° to 220° according to physical 
stq)te of Fe,0, used (W. a. L., l.c.). —4. Beduced 
by beating with carbon to Fe,0„ and then, to Fe 
which combines with part of the 0 (v. Iron, efr- 
bides of, p. 68). •Beduotion begins at 480°-460° 
(W. a. Ij., Ia). Acoordiug to Parry (0. N. 27, 
818) redaction of Fo,0, by 0 in a vacuum begins 
at above 400°; at 1200° o. } of the oxide is re- 
dnoe^— 6 . Beduoed to FeO by heating in a mix¬ 
ture of Mual volumes of carbon monoxide and 
dioxide (Debray, O. B. 46,1018)^8. A mixture 
of carbon dioxide and cyanogen (8 vols. : 1 vol.) 
partUUy reduces Fe,0| to Fe at e. 600°--700° 
ffiell, /. 1874. 2661.— 7. £teatej[ In ammonia 
FesN. It produced (v. Iron, nitndei o/fp. |9). 
8. Ohtorine form* Fed, slowly at full rM-heat 
fWehtr, P. 113,619}.«r9. Keated with 
8 & and FeS aft placed (Bresoius, D. P. J. 
192, 136)^1Q< strongly in a rapid 

tirmn of hydrogen eh/oride FeCi, and ^O are 
fimned Seville, O. Bl -{8,1264).-11. ^hu- 
yyftsif bydnysff does not botnn..^Fe/>|} with 


moist K,0, (Bs- 0 ,. 9 ;H, 0 ) FeS, S, and EU) am 
formed (Wright, 0. J. 49,166; Bresoibff&P./. 
193, 1261.—12. Phosphorio ehloridf produces 
Fed, which den combinqi with part of the Pd, 
forming Fed,.POL (Weber, J. pr. 76,4yi).—18. 
Fe,0, IS slowly dissolved d>X aeide, the^more 
slowly the denser the specimen of Fe,0,; most 
easily dissolved by 16 times its weight of a 
boiling mixture of 8 pts. £(,80, and 8 pts. E 1,0 
(Uitscherlich, 1. pr. 81, 108j.* After strongljt 
heating with alkalis, alkaline oarbonates, or 
acid sulphates, Fe,0, is readily dissolved by 
acids.—14. Fe,Oa reMiJy parts with O when 
heated with oxiditeible organie eompoande, an 
exposure to air 0 is again taken up ^bin, O.B. 
49, 600; Grager, A. Ill, i,34). MoUt Fe,0, 
(Fe,0,ueH-0) in presence df ordinary air serves ' 
as an oxidiser of various vegetable matters, 
wood (Xuhlmann, D. P. j. 166, 81; of, F. 
Thdnard, O. B. 49, 2P9). 

Combinations. —1. Fe,0, is extrttneiy h»^- 
scopio; it forms several hydrates by Jbrnbining 
wid water. For conditions of formation, oom- 
position, and properties v. Bydfbtes of ferric 
oxide, p. 67.—2. With some more positive me- 
talUc oxides to form ferrites (g.t). in toL ii. p. 6471. 

HvrOTHETIOAI. rXBBIO AUHVIIB iSt. (7FeO,)f 
This oxide has not been is^ated, bq^ a number 
of salts are known, which ore bett regarded as 
derived from the hypothedical acid HjPeO,, of 
which FeO, would be de anhydride. These 
salts are described under the heading Ferbxtib 
( vol. ii. p. 646). In addition to the descriptions 
there given it is to be noted that when air is 
blown into hot cone. NaOHAq containing o. 84 
p.o. MaOH, a perceptible quantity of Fe is Re¬ 
solved to form a oolourless Uqmd, from which 
Fe,0,.xH,0 slowly separates (Zimitd, Ghent. 
Zeitung, 12, 366); possibly the solution con¬ 
tains a ferrate of Na, or, according to tlft sug¬ 
gestion of Z.f a perferrate NaFeO, {?). 

Iron, oxybromides ot Oxybromides of Fa 
are said to be formed by evaporating FeBr,Aq, 
and by the action or Fe,0,jrH,0 on FeBr,Aq or 
HBrAq (Ordway, f. pr. 76,19; Bdehamp, A, Oh, 
[3] 67, 296; Scheufelen, A. 231,167). 

Iron, oxychlorides ol The oxychlorides of 
Fe are numerous and of complex composition; 
they belong to de form xFe01,.vFq,0,.»Hj0. 
They are divided into two oiasses, dose which 
are solublq in water, and dose which are in¬ 
soluble. 

(Soluble oxthchlotides. Prepared by di¬ 
gesting freshly ppd. Fe.,0,j!ft,0 ill FaA,Aq; alio 
by digesting excess of Fe,0,.xH|0 in HOlAqa 
By the oformer Method OEdway obtainea 
2ye01,.28Fa,0, (X pr. 76,19), By the second 
methM Bdohamp {A. Oh. [ 8 ] 61, 296) obtained 
liqulus oonfkining FeOl, and Fe^, in ratio 3:6, 
1:8,1:4, and 1:6. All these solutions evaporated 
at 0 .40° give residues soluble in water; solutions 
, mntaining meWs Be, 0 , ^^sn the foregoing (up to 
^ 0 Fe,O,) give :;psidaes on egaporstion wuoh we 
insol. in waMr. Solutiq^ of soluble oxychlorides 
are not decomposed by dilation or heating, but 
addition of various amds*Bad salt|,causes npn. 
of Fe,Q, 3 tH, 0 , aiixed vrid oxychlorides, irandt 
are sanble in water. Frosn solutions of soluble 
oxychlorides NH,A 4 ppts. Fe,(9,jdB^ &«s bom 
chloride, whetws the im. obtained from fhf 
insol. oxychlorides oontuns eUwide, 
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^In$otuble ox^chlt^/'ides^ Pre^red by 
oridaty^ot PedjAq, by exposure to air or by 
HNO, in jwesenae of a ntUe HOI (B«ohamp, l.c.). 
To satoated FeO^^, HOI is added in less propor¬ 
tion than 8B01 to EnOl,; the solution is heated 
to IQOf, and is ^adually added; a 

wolent reaction fcoSurs, the nearly black liquid 
becomes yellow, and oxychlorides separate which 
are insol. in water. The composition of these 
^ oxychlorides vyies according to the tempera¬ 
ture and the proportion of HOI used. Insol. 
ox^hlorides are also formed by adding alkali to 
FeOlyAqi in quantity insufficient for complete 
ppn. These oxjohlotldcs vary in colour from 
yellow to brown j they are slowly soluble in 
*HClAq; when heated they lose H.^0 and HCL* 

Iron, oxyfluortd* of. By adding NU^Aq to 
solution of FeF, a yellow salt of the oomposi- 
tion 2I’eP3.3Fe203.4H,0 is obtained (Devillo. 
d.C7A.[3]49,86). ^ 

-Iron, omysulphide of. According to Bam- 
meIiBfergt(P. 121. 339) the product obtained by 
heating FejO, in HjB gas to near redness is 
8FG^8,.Fe20,f 

Iron, reduced. Fermm redac^um. Very 
finely dividgd Fe is obtained by reducing Pe^O, 
•in a stream of pure H. Keduced iron is very 
readily oxidised; commercial specimens generally 
contain 40 p.3. or more of oxide. 

Iron, phosphides* of. Meyer in 1780. and 
Bergmann somewhat later, obtained a phosphide 
f ‘ * supposing it to be a new metal they called 

B Mydrosiderutn {JBerl. Qes. d, naturforsch. 
Wmnde [1781] 2, 334; Bergmann’s Ovusc. 3, 
109). Several Pe phosphides' have been de¬ 
scribed. According to Frocso (P. 132, 225) only 
three exist, Fe,P„ FcP, and Fe,P. They are 
non-magnetic and almost infusible; unchanged 
ooU HClAq, slowly acted on by boiling HClAq 
giving f of their P as phosphoric acid and A as 
PH,; oxidised^at ordinary temperature by HNO, 
and aqua regia. ’ 

Ti Ry^^®a‘''’g®'e%inrH, gas(H.Eose. 

w by heating reduced 

Pc or PeCl, in PH, (Freese, Z.c.). A blue-grey 
^wder, S.G. 6-04: loses P by heating in H or 
CO, probably forming FeP. 

PeP. By heating FeS in PH, for a long time 
(breew, i.o.); also by passing a mixture of H 
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salts are the more stable; as a class ferrous salts 
are readily oxidised to FeX,. Both series con¬ 
tain many well-marked and very definite oom- 
pounds. Lefort {O. B. 69, 179) asserts the ex. 
istence of a few salts, eq. chloride, sulphate, 
pho^hate, corresponding to Pe,0, (v. Ferroso- 
fmie oxide, p. 61). Ferrous salts are^sually 
obtained by dissolving Ftf in varions acids, qy in 
the oases of the insol. salts by double decompo¬ 
sition from FeSO,; they arc for the most part 
w].«n water; a faw basic ferrons salts are known, 
but the greater number arc normal salts. Many 
double ferrons salts, especially with tlfe alkaP 
snlphates, have been isolated; many ferrous salts 
are isomorpbous with the corresponding salts of 
Co, Ni, Mn, Zn, aud Mg. A double ferrous>alu« 
mininm snlphate, feSO,, A1,3S0,.24H,0, is said 
to east and to be isomorphoua with the slums. 
Feme salts are generally prepared by dissolving 
Fe30g.®H20 in the different acids ; many basic, 
and numerous double, ferric salts are known: 
the double salt {NH,),S0,J'e,(S«,),.24H,0 be¬ 
longs to the class of alums. The ferric salts ara 
generally analogous to the persalts of Al, Or, Co 
Ni, and Mn (cf. Ibon group ov slehents). Th< 
following list comprises the more important salt! 
of Fo derived from oxyaoids; for details v. CUb 
B oNATEs, NiTBAip, SuLPHAXES, *0.1 antimmuUes 
arsenates and -ites, borates, bromates, carbonates, 
chlorates, chromates, hppophosphite, iadates, 
molybdates, niobates, nitrates, perchlorates, 
pe^dates, phosphates and -ites, selenates and 
-lies, silicates, sulphates and -ites, tantalales, 
tcUurates and -ites, thiosulphates, Htanates, 
tungstates, vanadates. 

Iron, selenidos of. Seleuides of Pe seem to 


end P vapour over strongly-coated Fo.O„ and 
by the action of PH, on ,l<’eCl, (tl. Boee, Xc.). A 

i noted on by HNO, 
or HOlAq, nor ^ I • . / 

Pe,p. *7 Jry pePO, with 1 part lamp- 
black are ooveftd with a layer of NaCl and heated 
to whitenesA 8«l the fused mass is Seated with 
n S ®''^ remains as a grey orystalline soli*; 

mm ‘ nnohanged by heating ii, H, 0®, or 
uuj (vreese, {.c.). 



t ioo,89*rp^. (»renr(r.n(g 


(Si^O. S. 74, U25). 

series of Fe salts, ob- 
IWWM saUs and /smc.salts FeX, (X^ 01, 




Tbe (ente 


, 7 a i; 'Tiv r vverHbrungiy- 

n®eted Fe ; (2) by heating the product obtained 
in (IJ with Sc (Berzelius); (8) by method (2) 
covering the mass with borax. Little (A. 1127211) 
obtained Fe,Se, thus, S.G. 6-88; (4) by png. Fe 
salts by HjSo (Beeb, J. Ph. [41 9, WSjT By 
heating Pe filings with Se tok*e htess Livers a. 

obtamed PeSe, resem- 
blmg FeSm appearance ; with acids yields H,8e. 

Iron, selonocysiiidos of. None has beenJso. 
lated; Croqkes (C. J. 4, 12) mentions varmne 
reactions which do not yield a definite salt. 

Iron, siUcide ot Itis doubtful whether any 
definite oompound has been isolated. Silioides 
are apparently formed (1) by heating Fc with Si 
(DeviUe a. Caron, O. R. 45,163); (2) by thew. 

toolton Fo on silicates. Hahn (A. 129, 
5tf obtained a body approximately Fe.Si by 
fusing 60 parts Na,SiF„ 20 parts Na, 60 parts 
Zn, and 22 parts steel, under NaCl. Other bodies 
approximately Pe,Si and Fe„Si„are de^ribedby 
Deville a. Caron (f.c.) and Hahn Ha; ef. Bou- 
Bingault, A. Ch. [3] 16,16V '' 

Iron, siUcoftnoride cf, FeSiF,; «. Feiroue 
fluoride, p. 66.* ‘' 

Iron, tnlphi^anidN of;«. vol. ii. p. 860. 

Iron, sn^hidos of. Four are known, PeS 
*'®®’ ’ * “’’^olpW'Ie, Fe,Sj also 
probably exists. Aocording tooGautier alHallo. 
pean (O. B. l08,806) a yellpw-grey lustrous body, 
iB,S„ IS formed by Mating Fo mCS. torsever^ 
hours at 1800°-1400“. ^ “»“WraI 

IP byArfvodson 
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IRON, SULPHIDES OF. 


Fnaotift STTLPHISB FeS. {Iron monoaulphido 

protosulphide.} Ocoars^ometimes in meteoT* 
itM; also m oombination vith NiS. 

Formation.—1. B; heating FeS, with Fa 
until the mass is thorongl^y molten.—2. By re- 
duoing FeS, in H.—8. By theredaotion oi Fe,0, 
or (eiiio salts by decomposing organic matter in 
pfesenoe of soIpbateC (Ohevreol, C. B. 43, 218), 

4. By gently heating/t mixture 1 part S with 1] 
parts Fe filings moistened with water; if a con¬ 
siderable quantity of such a mixture is mnade 
into a paste with water and oorered with earth, 
the mass after a time becomes red hot and 
evolves much steam which throws up the earth 
with some violence.—6. By strongly heating 
Fe,0, or a ferric salt in H,S (Sidot, C. B. 66, 

1267 i of. Carnot, Bl. [2] 82^X62).—6. By heating 
a mixture of Fe,0, and S In H (Bose, P. 110, 

120).—7. By heating to redness a mixture of 
Fe,0, and excess of Na,S,0, (Oibbs, Am. S. [2] 

87, 846). 

Preparation. —1. A mixture of 8 parts Fe 
filings and 2 parts B is strongly heated in a 
mvered cmoible until the whole mass is 
tWoughly melted; it the temperature is not 
high enough some Fe remains and some Fe,S;, is 
formed.—2. A white-hot rod of iron is plunged 
into molten S; thq FeB formed flows oil; the 
operation is repeated as long as any S remains 
(Gahi, i Bammelsberg, B. B. 1862. 681).—3. By 
ppg. a ferrous salt by an alkali sulpmde, pre- 
ferabl^NH, sulphide. 

Properties. —FeS prepared in the dry way is 
yellow-mown, lustrous, metal-like solid, crysUl- 

lising in hexagonal prisms, S.G. 4-69. Non-mag-,-. .. — —..-— 

netic; not changed by heating out of contact .haullon, J. Ph. [8] 34,176).—8. By heating Fe, 
swith air OI in H. FeS prepared in the wet way or Fe,0„ with SO,Aq in a sealed tube to 200" 


heated FeiO, if FeaS„ fast this cteedmpossi to 
FeS (Sidot, 0.%. 66,1267). . e, 

Fbbbio sunrams Fe£,. {Sesjutsiupnide of 
iron.) By heating a nuxture^ot powdered FeS 
and S to redness, oi by passing EL,B over Fe,0, 
at 100° (Berzelius, P. 7, 893). A greenish- 
yellow mass; magnetic aSeexo^ to Proust 
^eher. J. 10, 64); non-magnetio according to 
Berzelius (I.e.). XVhen heated, gives FcgS,; 
when moist soon changes to a mixture oi B and 
Fc,0,; decomposed by dilut# acids forming* 
ferrous salts, H,S, and H,B.xS. 

Combines with Fe,0, when heated with it. 
The product of the reaction of H,S on Fe,0, at 
somewhat above 100° is Fe,0,.8Fe,S, according 
tb Bammelsberg (P. 121, 837). Combines with 
CoS to form CuBFcjS,; ajsc with K,S, NsjS, 
Ag,S. These compounds may be regarded as 
sulphoferrites j they belong to Uie form llP,Pe,8„ 
and are produced % fusing 1 part Fe filing with 
6-6 parts S and 6-6tpartB alkaline carbonate; 
the Ag salt is obtained by adding Aj^NO,4o>^he 
K salt suspended in water (v. 8oteeid&, P, ISO, 
460; Preis,/.pr. 107,10). Fe,B, is said to form 
a hydrate, Fe.,S,.3H,0, a greenish?blaok pp. ob¬ 
tained by adding NH.HBAq to a ferric solution 
Containing an oxidiser such as Cl,oi a hypo¬ 
chlorite (Phipson, C. N. SO, 189). 

laoN DisnLBHiDH FeSr {fron pyrHes.) 

Occurrence.—In large quantitfes; in regular 
crystals as yellow pprifes, And in rhombic crys¬ 
tals as while pyrites. 

Formation. —1. By slowly heating a mixture 
of Fe.,0,, S, and NH,C1 (W6hler, P. 87, 288).— 
2. By the action of CS, on Fe,0, (Sohlagden- 


is an amorphous, greenish-black powder, which 
on gently heating in air is partly changed to 
FeEO,; it is slightly soluble in water. By ppg. 

FeS in a very dilute solution, and then dialysing 
away ttie other products of the reaction, Wins- 
singer {Bl. [2] 4f), 462) obtained a very dilute so¬ 
lution of colloidal FeS; the solution was grccn- 
ish-brown, oxidise^and coagulated very readily. 

Beactions.—FeS prepared in dry way: . _ 
ll^eatedin hydrogen, or out of contact with air, 11) parts S, is heated in a retort to a temperature 
is unchanged.-2. Heated in stedm evolves H somewhat under red heat, and the product is 
and H,B, and leaves a (rlack magnetic mass con- treated with dilate HdAq (Berzelius); below 
taining Fe,0, (^gnault, A. Ch. [3] 62, 379).— 100° the chief product is Fe,S„ and aj red heat 
8. Heated strongly in air forms ’Be.fi, and SOy— . Fe.S. is formed.- - 2. By mixing an alkaline per- 
4f Witt dUote hydrocMorie or sulphuric acid ' sulpbide selutidh with FeC^Aq at 180° or with 


(Geither, A. 129, 860).—4. By passing H,S over 
an oxide or chloride of Fe at a temperature above 
100° but below redness.—6. B^ the action of or¬ 
ganic matter on water containing Fe anB snl- 
phates in solution.—6. Glatzel (B. 23, 87) ob¬ 
tained crystals of FeS, by strongly heating Fed, 
with P,a,. 0 

Preparation. —1. An intimate mixture of 
2 parts FeS and 1 part B, or of 1 part Fe with 


evolves H,S, and forms Fed, or FeSO,.-«6. Oxi¬ 
dised by nitric, acid,—6. Heated with chlmrine 
horn ^Cl, and FeCl,. * 

FeS prepared in the wet way: 7. Oxi¬ 
dises hi otr at ordinal? temperature, forming 
Fe,0-xH,0, B, andjs little basic Fe sulphate 
(Wagner, J>. P. jf 192, 131).-8. SlighUy 
soluble is water-, l^pd. by N^.HS.—9. Soluble 
in eubhurous aeid solution, aAso in potassium 
cpontM .action (Goneront, O. B. 76,1276).— 
10. Slightly soluble in solutions of alkaliye sui-^j 
ptUdes. —11. Very easily decomposed by acids, 
with evolnttin gt,H,S. '* < 

. FisBoBo-nraia sulphidi FegS,. {Magnetie 


0 is vary seldom •• 1, generally - 6 and 
flnt prodnot,pf the aetiou of ^,S on strongly 


FeSO,Aq at 166° (Senarmont, A. Oh. [8] 80,129). 

• Properties.—a. bulky dMk-yellow powder, or 
crystallised in small brass-yelloft cubm and ooU- 
bedra. Not magnetic. The rhombic form of FeS, 
oxidises ifi moist aifformingFeSOu S, andH,SO. 
0 Beactions. —1. White iron pyiitM, finely-di¬ 
vided yellow ^pyrites, or FeS, prepued in the 
wefway, oiidise in air, forming ohiefly FeSO„ 
and at higher temperatures SO, and'Fa,Or— 
2. Calcined with carbon, gives OBr—8. Not 
acted on bytithtts cu^-, but decomposed by 
tone, hydrocl^orio acid, giving H^ and S.— 
4 . Oxidieed'by heating with cone, mfrio aeid. 

Iron, tellurtda of. Produced by rednmng fer¬ 
rous tellurite in H (Bemlius). p Jl, 

xa(>N ABviia 
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IRON GROUP OF ELEMENTS. 

• • 

IBOIT OSOVP OP B I g KB HM. 3J|^e four noia nigra, a name long given to the mineral 
tlementai^BOH, Nioxsii, CSobalt, and Mano^nssii, pyrolneite. Oompodnde of Fe occur in large 
ate mm n less olosel;Connected. Fe. Mi, and quantities, widely distributed ; compounds of 
Oo oeouT in meteorites, some of which also con- Mn are not so common, nor so wid^ die* 
tain minute qnanfities of Mn. The chief ores tributed; and oonypounds of Ki Vid Co 
of Fe and Mn are oxides, cafbonates, and sul- occur only sparingly. Fe, Mi, Co, and Mn are 
phides, of Mi and 6o sulphides and arsenides, obtained by reducing the oxides witheobar. 
Fe has been known and used for ages; Mi, Co, coal at high temperaturdb. The metals 
and Mn have been known from about the middle all bard, lustrous, fairly malleable and ductile; 
of the eighteenth century. The name is pro- they crystallise in the regular system j they 
tiablysformoftIftSanscritworda^< 2 s{<-metsl); are giore or less magnetic; they are unacted 
thenamesmcksfandcoiaitarederivedfromterms on by dry air, but oxidise slowly in moist air; 
used by miners in the Middle Ages to express they decompose steam, and react witl# acids 
false or spurious metals, or minerals from to form salts. The following table presents 
Which no nsefnl metals could be obtained; 7nan- some of the characteristic properties of the tour 
gOfMSS is said to be a corruption from maf- metals:— 


Abmtio weighta. 


Uttting-pomU 

(approx.) 

, Mpsc. graia. 

(approx.) 
At om, wtighl^ 
Spec. grao. 
(approx.) 

Oecurrence and 
Preparation. 


One compound of Mn (MnClj), and two of Fe (FeClj and FeCf,) have been 
gasified; no Mi or Co compounds have been gasified; specific heats of the four 
metals have been directly determined. Molecular weights unknown. 

1800°-1900'’ I 1600“ 1 1600” I 1600” 


Phgtieal pro- 
perlie*. 


Themteed pro- 
pertiei. 


Occurs chiefly as 
MnO,. Obtained 
by reducing the 
oxides by G at a 
high temperature; 
Also by reducing 
the chloride or 
finorida by Ma. 


Greyish - white, 
brittle, xgry hard, 
lustrous, magne¬ 
tic. Melts above 
MJP.ofFe. 


Tsbm. 


Oxidises easily in 
air; obthinfld 
by •educing chlor¬ 
ide by Ma is said* 
not to famish in 
ordinary ait. Ori- 
dised by healing 
in air. De- 
•omposes-iAadln: 
■aid to dewaiJpMe 


Chiefly as Fe^O,, 
Fe,0,, and PeCO,. 
Obtained by redu¬ 
cing re,0, by C, or 
CO, at a high tem¬ 
perature; also by 
reducing Fe .^03 or 
FsjO, in H, and by 
electrolysis of 
Fe80,Aq. 
Tjustrons, greyish- 
white, very tena¬ 
cious; crystallises 
in regular cubes 
and octahedra; 
magnetic. Ordi¬ 
nary iron,contain¬ 
ing from -2 to -5 
p.c. 0 , is very hard, 
malleable, and 
fairly ductile. Fa 
obtainAi by redho- 
tion of Fe,0, in H 
below600“ is pyro- 
%borio. By electro¬ 
lysis ofBeSO.Aq a 
soft,. amorphous, 
brittle mass is ob¬ 
tained. 

Unchanged in dry 
air; in ngrist ab 
forms Fe,0,.a!H,0; 
heated in air at fit 
bamstoFe, 0 ,and 
PojO,. Decom¬ 
poses steam, form¬ 
ing FegO, and H. 
Dissolves in dilntcg 
aMds. almost in- 


Chiefly as MiAs Chiefly as OoAs„ 
and MiAsS. Ob- andCoAsS. Ob¬ 
tained by reducing tained by redu- 
Ni.,0,byCatahigh oing 00 , 0 , by 
temperature, or by heating with CV 
heating in H. or in & 


Silver-white, very 
tenacious, hard, 
ductile, malleable; 
magnetic up to 
0 . 250 °; orystal- 
lises in regular 
cubes and ootahe- 
dro- 


Stpel-grey, lus¬ 
trous, hard, very 
ductile at red 
heat and w- 
wards; sonil- 
what malleable; 
magnetic; crys¬ 
tallises in regu¬ 
lar cubes and 00 - 
tahedra. * 


Unchanged In ordi¬ 
nary air; heated 
in siraor 0 burns 
'to MiO or Mi,0, 
according to the 
temperaturdS Del 
composes steam at 
red heat. Dissolvee 
' in dilute acids, bnt 
is nn%otsd est’ iqr 


Unchanged in or¬ 
dinary air; heated 
in air or 0 bums 
(t^Oo^O,. Decom¬ 
poses steam at red 


heat;ds<K>mposes 
MB, to M and B. 
DisMvee in di- 
I Intaaeids, but is 
! watptti on by 

r . 
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(^BOUP OP ELEMENTS. 




Tabu — cotUinued.* 


~^<r 


HAKOANBSB 


cold water alowly. 
Diesolvea in dilate 
aoids; hardly 
aoiSd on by cold 
con^.H^SO,. Oom- 
bines directly with 
01 and Br, Ko 
■imple cyanide of 
Mn is known; but 
the acid H,MnOy, 
and Balts derived 
(rom it, and also 
salts of the hypo¬ 
thetical acid 
H,MnOy„ have 
been isolated. 
With acids forms 
two series of salts, 
HnX, and MnX„ 
of which the man- 
ganoos salts (X 

-Cl, Ac.) are 

the more stable. 
Besides the orides 
oorrespondini; to 
the salts (MnOand 
Mn,0,) other aci¬ 
dic oxides, MnO, 
and Mn.,0„ have 
been isolated; the 
acid BMnO„ and 
nnmerous salts of 
this acid, are 
known; salts of 
the hypothetical 
acid HgMnO, are 
also nnmerous. 
Atom of Mn is diva¬ 
lent in the gaseous 
molecule MnOl,. 


sol. in cold cone. 
B,SO,; unacted 
on by cold cone. 
HNO,. Oombines 
directly with 01, 
Br, and I; also 
witb 0, and pro¬ 
bably with H and 
N. No simple cya¬ 
nide is known, but 
a large nan)ber of 
ferro- and ferri- 
oyanides, and also 
the aoids H,FeOy, 
and H,FeOy„ have 
been isolated. 
Some ammonio- 
compounds are 
known. lloacts 
with acids to form 
two series of salts, 
Fe^ and FeX,, of 
which the ferric 

salts (X - Cl, 

Ac.) are the more 
stable. Ferrates, 
M'jFeO,, are also 
known, but neither 
the corresponding 
acidnor anhydride 
has been isolated. 
Atom of Fe ap¬ 
pears to be diva¬ 
lent and trivalent 
in gaseous mole¬ 
cules (FeCl, and 
Fed,); perhaps 
also tetravaleut 
(Fe2Cl,andFe,d,). 


cold oonc. HNO}. 
Oombinds directljr 
with 01, Br.andlf 
Probably forms a 
nitride by heating 
NiOinNH,. NiOy, 
and many double 
oyanidosareknown, 
but no acids or 
salts correspohd- 
ing with terra-, 
ferri-, mangano-, 
and mangani-cya, 
nides have been 
isolated. Some 
ammonio s com¬ 
pounds are Known. 
With acids forms 
two series of salts, 
NiX, and NiX„ of 
which the nickel- 
ons salts (X-Cl, 

Ac.) are much 

2 

the more stableC 
No salts in wbifh 
Ni forms part of 
the acidic radicle 
have yet been cer¬ 
tainly isolated. 


oold oonc. UNOr 
Oombines* di- 
*teotly with 01, 
Br, and I; also 
probably with 0, 
9oOy, is known; 
also the aoids' 
H,OoOy, and 
H,OoOy„ and 
many salts de¬ 
rived tberefroni. 
Very many 
'ammonio ■ com¬ 
pounds are 
known. With 
aoids forma two 
series of salts. 
CoX, and<<JbX„ 
of wniob the co- 
balV>us salts (X 



are wnnoh the 
more stable. By 
theacilon of mol¬ 
ten KOH on CoO 
a salt is obtained 
in whichOo seems 
to form part of 
the negative ra- 
diole- 


Oeneral formula and characier of com- 

S Wfufs.—Oxid e s.— MO, M,0„ M.,0,; also MnO„ 
nO„ Mn,0,. Sulphides.—MS, M,S„ M,S„ 
MSr Haloid compounds.—MX, or M,X,; 
also FeX,orFe,X,; ? MnCl„ ?MnCl,. Salts.— 
SO PO 

MX, and MX„ X-NO,, -g-'.Ao. ‘Sylts 

eontaining ift in the aoidio radicle.— 
N>jMO„ where M - Mn or Fe; also N'MnO, 
(fNaF^J; also icMO-yFe^O,, where M - de- 
oidedly positive metal. Acids.—HMnO,. 

This oxides MO are basic. They react with j 
acids to form salt^ MX,. MnO and FeO are 
readily oxidised by standing fi air, FeO very 
rapidly. NiO and CoO, on the other hand, are 
obtained by heating the higher oxides in air., 
The oxides M,0, are basio, fonging salts'MX,. 
In the case of Mnpnly a few salts corretpot^ing 
to M,0, are knovm, «.p. Mn,(B 04 )r tn the cases 
of Ni and Co the (salts eef M,0| are hardly 
known; the oxides dissolve in cold oono. acids, 
probably forming salts; but on warming salts of 
HO are obtained. Both Fe,0, and Mn-O, show 
leebly aoidio properties, as tW oombme with 
sane more baaio oxides, o-g. OaO, BaO, -ZnO. 


I The oxides M,0, react with aoids, for the most 
I part, as compounds of MO with M,0,. FejO,, 
however, is said to produce a few corresponding 
salts, e.g. Fo,Cl, and Fe,(SO,),. It tS doubtful 
whether IifnO,. 'orm any corresponding salts; 
with acids it usually evolves 0, and forms man- 
gatious |altB Mi^,. It combines with several 
more positive oxides, e.g. CaO <er Bap, to form 
compounds zM' 'O.^MnO,. MnQ, and Mn,0, are 
extremely unstable acidic oxides. The acid of 
Mn,Oj, vie. HMnO, or S^Mn^d,, is known, and 
from it a large series of salts has been obtained, 

I Tht acid 'of ' MnO, (H,MnO,) has not been 
isolated; but the manganates Mr,MnO, arc well- 
I known salts. Ferrates, M*,FeO— corresponding 
to (he manga«)ates, are known, although neither 
'the acid H^eO, nor the anhydride FeO, has 
been isolated.® 

The sulphides MS\re basie; bntM^B shows 
slightly acidic properties. MnS forms a com¬ 
pound, with the very positive E,^' (E,S.8MnS); 
CoSf on the other hand, combines with the 
slightly negative* As-S, (8l<iaSJts,SJ. F&8, 
forms compounds with A^, OhS, Ae^ which 
may be regarded as sulphofenitM. ^ - 
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ThM haloid eonw^jtis MXf oi are 

genenuir formed by direct anion of the elements, 
also by dissolring.the oxides MO in the haloid 
acids HX and evaiftratin^. Fe is the only 
membd of the m^up whimi certainly forms 
haloid oompoandroontaining more halogen than 
MX,. There are, however, indications of the 
existence of MnCl„ and MnOl,. The haloid 
eomponnds whiq{i have been gasified are MnGl„ 
^eCl,. and FeCl,. There are no indications of 
the existence of gaseous molecules Mn,Cl,; but 
the T.Dji of ferrous and feme chlorides point to 
the existence of the gaslons molecules FeCl, and 
FeCl, at high temperatures, and Fe,01, and Fe,(^ 
at lower temperatures. 

The salts of tht metals of the iron group be¬ 
long to the series MX, and MX,, where X = NO,, 
CIO,, ISO,, iOO„ JPO„ * 0 . Fe forms many 
salts of botn series; Mn^forms ohie%y man¬ 
ias salts MnX„ but a few manganic salts are 
hf| e.g. Mn,(SO,),; Ni forms only nickelous 
salts NiX~ The oobaltio salts are represented 
by a few donUe salts, s.g. Co(NO,),.3KN02; but 
the oobaltcns salts arenumerons. Ferrous salts 
are perfectly definite, but are fairly easily oxi¬ 
dised to ferric. Ferric and manganic sulphates 
form alums, K,SO,.Fe,(or Mn^(S0J,.24H,0. 
Many of tile jalts ddX, are isomorphous with 
the corresponding sal^ of Cu, Zn, Mg, and Cd. 

The only member of the series which forms 
acidic oxides that have been isolated is Mn 
(v. supra). Fermanganio acid, HMnO„ has also 
been isolated, but no oxyaoid of Fe, Ni, or Co. 

The iron elements exhibit analogies with 
several other families of elements. Their rela¬ 
tions with the elements of Oroup III., especially 
with Al, Ga, and In, are shown in the composi¬ 
tion of the salts MX,; in the existence of alums, 
s.g. K^0..M,(S0,),.24H,0, where M = Al, Ga, 
In, Fe, or Mn; also in the existenee and disso¬ 
ciation of the gaseous molecules Fe,Cl„ A1,C1„ 
and Ga,01,. The analogies shown by Ni and Co 
to the Al family are very s]%ht. 

The icon family is distantly connected with 
the halogens. This is shown in the existenee 
of the salts N‘M0„ where M=Mn (?Fo), Cl, 
or L 

The relations between the iron family and 
the ohromdum family of Group VI are fairly well 
marked; the MX, salts are 8imilar|p the CrX, salts; 
MnO, resembles CrO, in being acidic add forming 
salts M',MnO„ analogous to and isoraorphrms 
w|^ the chromatesi • Ferrates, Mi,FsO„*are also 
known, altSougb neither FeO, nor R^eO, has 
been isolated. unO, is not t^ike CrO. in soma 
of its reactiont. The smpho-ferrites, e-p, 
OuFe,Sv resemble the anipho-chromites, e.^ 
ZnCr,B^. The relations of Ni and Co toetbe 
Or family are ehiefly shown in the formules of 
the nickelous, oobaltous, and oheomous salts, 
IdX,; in the existence of faawf ammonio- 
eobalt and ammonio-idiromiam^compounds. 
The formation of tUb cyanogen acU H,MCy„ 
and of salts of H,M0y„ wfcere M - Mn, Fe, Co, 
or Cr, is a point of simUarity between Or and the 
Iron family. « 

The composition of the, salts ^IdX, is A«ilar 
to that <d the salb of Group H. ; so far os pro- 
pe^ go fbese sub most resemble those of the 
odd ^Mmeftt^ ot Gronp if. Mg, i&,and 
Od; the ammo nimsompotmdsof Oo also recall 


the ammonio-compjunds of Hg which is on 
odd-series member of Group II. 

There are some resemblances betoeen On 
which belongs to Group I. and the iron mements; 
thus the salts MX, resemble in many respects the 
cupric salts CuX,; there are many amtionio- 
copper compounds; nnmeitas doable OTanid^of 
Cu exist and some of those are probably derived 
from a cyanogen acid H-CnjOy,. 

Finally some of the physical properties of the 
iron family resemble the properties of the two 
other families of Group VIII., viz. Bh, Bu, Pd, 
and Os, Ir, Ptg this resemblance is carried out 
in the formula of some of the salts, and in the 
existence, and in some cases the composition and 
properties, of nnmeious complex cyanides; these 
complex cyanides are indicated in the following 
table:— 

I4.MCy. and saJta. H,UOy. and salts. 

M-Mn,Fe,Co; Os,Ba M = Fe,0o;Ir 

Salts of HaMOy, (sold not isolated). 

Mii^Mn'.Bh. 

The acid HjFtCy, and salts of this acid exist; 
salts of H.,FdCy, are known. It should be noted 
that Ni does not form nickelo- or niokeli-cyanides 
I analogous to any of the complex cyanides for¬ 
mulated above, but only ordinary double 
cyanides. • 

The position of the iron family of elements 
in the classification based on the periodic law is 
somewhat peculiar (v. Table on p. 204 of vol. ii.) 
Mn is placed in the even series of Group VII.; 
the only other members of this group as yet 
known are the halogens. Fe, Ni, and Co form a 
division, or family, of Group VIII.; the othea 
families of this group are (1) Bh, Bu, Fd, and 
(2) Os, Ir, Ft. The iron family should therefore, 
strictly,include only Fe,Ni,and Co; Mn has Been 
includ^ in this family because of its close rela¬ 
tions to Fe; but because of its position i«i Group 
VII., Mn has also been includeil in the halogen 
family (v. Haiooen eleuei^ts, vol. ii. p. fifid). 
Each of the three families which together con¬ 
stitute Group VIII,is separated from the otb^ 
by many elepients; the analogies between these 
families cannot be very close. The iron family 
is preceded in order ot atomic weights by a 
series of elements, which begins with the very 
positive element E and ends with the elemrat 
Cr which is both metallic and non-metollic; tns 
iroi^athily is succeeded by series 6 which begins 
wits the undoubtedly metallic Oa and ends with 
the no less undoubted^ion-metal Br. The iron 
family forms one of the turning-points in tha 
swing of properties from very positive ^o very 
negative;theneztsimilartaming-pointismarked 
by the second family of Gjonp VIII., Bh, Bu, 
Pd; and the third tnmingmoint is marked by 
the last family <ff Gronp VIII-, Os, Ir, Ft. Beoenf 
researches show that Co and Ni are perhaps 
’separable each into two other elements, v. 
Nimacn ig this iftlume. In connection with this 
artioie V. Chboicoh uboup oiaguiiimras, voL ii. 
p. 168; Copraa aBau| or |lx>ieiit8, vol. U. p. 
260 ; Eabtbs, uetai.? or the, rol. ii. p. 444; 
Haiooxn slssibnts, voL iL p. 664 ; Noble mr/tiim, 
.in this vol. For detailed properties ot the mem¬ 
bers ot4tbe iron group v. Cobalt, vol. ii. n. 317; 
Ibon, this voL SB. 61 s Manoanes* and Nxcexl, 
inthiavol. lf.M.P.M. 



68 


« 3 £IAM 1 C ACID, 


ISAKIC ACID t). IsATtN.' 

ISAIANX V. ISATYDB. 

IBATIP ACID 0,H,NO, U. 

0,H,(NHJ.CO.COjH. o-AmAdo-phmyl-gXyot^lie 
acid. Formed, as potassium salt, by boiling 
isatin With cono. KOH,Aq (Laurent, A. Ch. [8] 3, 
till', Erdmann, J. pr. 24,13). Obtained synthe- 
tieally by reduction of un alkaline solution of o- 
nitro-phenyl-glyoxylio acid with ferrous sulphate 
(Claisen a. Shadwell, J5. 12, 353). By decom¬ 
posing the lead salt with H^S and evaporating at 
atmospherio temperature in vacuo isatic acid 
may be obtained as an amorphous white powder, 
soluble in cold water. The acidified solution 
deposits, after a while, crystals of isatin, which 
is its anhydride, and the separation may be 
hastened by warming. With acetone in alkaline 
solution isatic acid forms {Py. 3)-methyl-quino- 
line {Py. l)-carbozylio acid [241°]. lt» silver 
salt forms microscopic needles (W. Pfitzinger, 
J.pr. [2] 83,' 100; Beyer, J. pr. [2] 33, 416). 
Acetophenone gives, in like manner, phenyl- 
^ quinoline carboxylio aeid. 

Balts.—KA': faint yellow crystals, which 
dissolve in cone. KOHAq, forming a deep violet- 
red solution, turned yellow on dilution with water. 
Its solution gives a ‘yellow flocenlent pp. with 
lead aqetate, and, when concentrated, it is also 
ppd. by BaCl,.—BaA', (at 160°): scales.—AgA': 
OMUtifui yellow prisms, sol. water. 

Acetyl derivative C„H,(NHAc).CO.COjH. 
[160°]. Obtained from aoetyl-isatin by dissolving 
in cold dilute NaOBAq and ppg. with dilute 
H^O, j^Buida, B. 11, 686). Needles (from alco¬ 
hol). 81. sol. cold water, m. sol. alcohol, ether, 
Wnd benzene. Boiling HCIAq converts it into 
isatin. Sodium-amalgam reduces it to the acetyl 
derivative of a-oxy-o-amido-phenyl-acetic acid 
•0^,(NHAo).CH(OH).CO,H, which forms colour¬ 
less needles [142°] converted by HI into oxindole. 

Chlofo-isatlo acid C,H,Cl(NI^).CO.COjH. 
From ohloro-isatin by warming with EOHAq 
(Erdmann, J. pr. 18; 339; 24, 6; A. 33, 129; 
Laurent, A. Ch. [3] 3, 378). Not known in the 
irea state, since, when its ualts are acidified, 
ohloro-isatin is formed. — KA': ‘light-yellow 
flattened needles (from |icobol); v. sol. water.— 
BaA'aSq : pale yellow needles.—BaA', 3aq; bril¬ 
liant deep-yellow lamina.—PbA', 2aq; brilliant 
yellow g^tinous pp., which in a few minutes 
changes to scarlet PbA',aq.—AgA': light-fellow 
pp.; sol. boiling water.—The cuprio Ba\^ is 
ppd. as a browmsh-red powder, which changes 
to blood-red. 

IH-eUoro-isatio acid O.H.,01,(NH,).CO.CO,H. 
Formed by dissolving di-cliloro-isstin in hot 
EOfiAq. Separates on addition of HCl as a 
yellow pp., which, efSn when exposed over snl- 
phurie acid in vacuo in the co\i, splits up into 
water and di-chloro-isatin. It dissolves in water 
forming a light-yellow solution, which becomes, 
turbid at 60° and deposits di^hloro-isatin.— 
EA'aqi yellow ^amime. — BsA',2aq^ g(j)den 
needles.— OuA',;' reddish-brown pp. changing to 
‘greenish-yellow^ and- crimson.—AgA': small 
yellowish needles (from hot water). 

Brome-isatie aeid 0,EySr(NH,).CO.COJI. 
Formed by wanning bromo-isatin with Mueous 
oanstie potaslt (Oericke, J.pr. 91^ 176,267). The 
Dree Mia splits up at ones into water and bromo- 


isatin.—&A': etikily sohiblecauliflower-Ii^orya- 
tals.-NaA': warty cryst£ls.--BaA', 3aq:fellow 
prisms.—OuA', 2aq; red granular pp.—PbA',2aq: 
yellow pp., changing to a sonrldt crystalline pow¬ 
der.—ZnA',2aq: biownish pp., changingoto red 
granular powder.—AgA': l%ht-yellow needles 
(from hot water). 

Di-bromo-isatio aeid C,H,Br,(NH,)CO,H. 
From di-bromo-isatin and hot KOHAq (Erdmann, 
J. pr. 19, 860). The free acid irf' ppd. By adding 
HCl to a cone, solution of the K salt as a light- 
yellow powder, soluble in a large quantity of 
water. By desiccation, even at 16° in vacuo, it 
is decomposed into di-bromo-isatin and water.—- 
KA'aq : pale yellow needles, v. si. sol. water. 

Ethyl ether EtA.'. [106% From the sil¬ 
ver salt and EtI (Eaeyer a Oekonomides, JB. 16, 
2099). V. sol. ordinary solvents. At 110° it 
gives di-bi-omo-isatin. 

Sulpho-isatie aei4 

C.H,(SO,H)(NH,).CO.OO,H. From' isatio 1&1. 
phonic acid and excess of alkali (Q. a. A. Schlie- 
per, A. 120,12). Only known in its salts, which 
are converted by mineral acids into isatin sul- 
phonio acid.—K,A"aq: waxy-yellow prisms, v. 
sol. water.—BaA" .Saq: long silky lemon-yellow 
needles; v. sol. boiling water, insol. alcohol.— 
BbA"l]aq: yellow needlea.i v. fpl.^'water.— 
Ag,A" l.^aq : pale yellow t^pedles, si. sol. water. 

Isomeride of isatic acid v. m-AHmo-rnnim- 
OLVoxvuc Acn>. 

p-Uethyl-isatio acid. Acetyl derivative 
C.H,(CH,)(NHAo)CO.CO,H. [172°]. Small 
white needles, soluble in alcohol and hot water, 
very sparingly in ether, benzene, ligroin, and 
CS... Formed by the action of cold aqueous al¬ 
kalis npon acetyl-p-methyl-pseudo-isatin. 

Ethyl ether of the acetyl derivative 
C„H,(CH,)(NHAc)CO.CO,Bt. [79°]. ‘White 
glistening p.ates; insol. water. Formed by 
boiling acetyl-p-methyl-pscudo-isatin with dilate 
alcohol (Duisberg, B. 18,198). 

Amide of the acetyl derivative 
C.H,(CH,)(NHAc).CO.CONH,. [141°]. Formed 
by the action of alcoholic NH, on the acetyl de¬ 
rivative of methyl-ik-isatin (Panaotovid, J. pr. 
[2] 83, 72). Trimetric prisms (from alcohol), 
insol. water. 

ISATILIK e^IsATQi. 

ISATIBISeV IsATia. 


ISAIIH 


C,a.NO,* Aai 
.-COv 


>o.qp 


(stable fogm) or ftransition form 

sr pseudo-isatin. Anhydride of isatic add. 
o.Amido.phenjil.glyo!i^lie lactim. [201°]. 

Formation.—1. Discovered simultaneously by 
Laurent (A. Ch. [8] 8, 871) and by Erdmann 
(X jpr. 24,11) as a product of the oxidation of 
indigo by nitric said (L.) or chromic acid 0.).— 
2. By oxidi^ng amido-^indole with FeOln 
nitrous aoifl, or OuCL^aeyer, 3.11,1228). The 
oxindole may be obuined teim phenyl-acatio 
acid fay nitration and reduction (J^aeyer, B. 11, 
583), and odnverted auooessively into nitroso- 
oxifflole and amido‘ozindole.—«. Prepared \a 
boiling o-nitro-phinyl-propiolio add with slkaUs 
(Boeyer, 3. lit 2269). The ssaotioh pemditf 
takes ploee as follows: 
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• *^^<^9(30 CQ^* + 4H,0 

“ ®A<^oo.oho ■*■ ■*■ 

“ 0.H,<^q>C0H + CO, + 4H,0 

^ gr- [2] 86, 266).-4. Together with 
4<,(L'jil,.C0aH)„ by dissolving isatogenie other in 
aqueous Na,00, (Baeyer,B.16,66).—6. From iaa- 
togenio Mid by dissolving in H,SO, and adding 
• water (Baeyer, B. t4, 1742).-6. By oxidising 
oarbostynl with alkaline KMnO, (Friedlander a. 
Ostermaier, B. 14,1921).-7. By boili»g nitroso- 
M-oxy-carbostyril with ostao. HClAq (Baeyer a. 
H«tijjka, C. 16, 2217).—8. By heating an- 
throxanio acid with FeSO, and dilute ammonia 
(Schillinger a. Wleiigel, B. 16, 2224). 

Preparatfbn. — 1 . Finely-powdered indigo (50g. 
of 65 p.o.) is made into a thin paste witli boiling 
water, and a dilute solution of CrO, (30 g.) is 
•added. The liquid is boiled till it begins to froth 
Btrongly, %nd is filtered hot, when isatin 
separates »n«ooolifig. The yield is moderate 
(9 g.) (S«mmaruga, j4.190, 369).—2. A mixture 
of indigo (100 pts.), boiling water (800 pts.), and 
nitric acid (70 pts. of S.G. 1-36) is boiled for two 
minutes, diluted with boiling water (2000 pts.), 
boiled for Bve minutes more and filtered. The 
matin separates on cooling. It may be purified 
by dissolving in aqueous KOH, adding HCl as 
long as it forms a black or brown pp., filtering, 
adding more HCl to the clear yellow filtrate, and 
washing the red pp. of isatin (Forrer, B. 17. 
676;Slofmann, A. 63,11). 

^ Pfoperties, — Yellowish - red * raonoclinio 
prisms ; o:6:c=-425:l:-603i fi = 86“18' (Bodewig, 
6o). Has no odwr, but a bitter taste. 
“• water, forming a 

reddish-yellow solution. V. e. sol. alcohol, si. 
sol. ether. The alcoholic solution imparts an 
unpleasant odour to the skin. 

•i?*‘**?i*”®*'—attacked by dilute 
wiwm aci^t but a stronger acid forms nitro-o-oxy- 
benzoic acid, while cone. HNO, forms oxalic 
acid.--2. Nitrous acid, acting •upon isatin sus¬ 
pended in water, forms nitro-o-oxy-benzoio acid 
^otoann, A. 116, 280^; while, m preseno<» of 
«ooliol, iatrous*acier forma benzoic acid (Baeyer. 
a. Knop, A. 140, 4). —8. Chromic acid in pre¬ 
sence of acetic »cid forms i*toio aoi# 

CA<®nV-OH 4 O - Ofi/T . . On 
^N.CDja • 

the other hand, aoetyl-isaUn 0,H,<^®^CO, 

i“ of pseudo-isBti», yields acetyl-j 

«-Bimdo-benzoie ^d C,H.(NHAc).CO,H on 

83.80).--4. Oftidrins and bromine form 

°V»«»w‘>tn*ion.-6. Cold aqueous 
'®^ *ol*«on. which on 

Immediately becomes yeUow, and'then 

, ytoto- ^ the solution be 
^y^ted ^ distfflation, deownposition end- 
y tuEes t alU nt aad bydiroi^a being 


given off.—6. Aqueous ammonia forms isamio 
acid. Alcoholic NH, gives a variety of products, 
called by Laurent imesatin, imasatin, cmisatin, 
isatimide, and isatilim. By heating isatin with 
alcohoho NH, in sealed tubes Sommaruga (A, 
190, 871) obtained di-imido-isatin, ozy-^-imido- 
isatin, and deoxy-imido-ipatin.—7. laatm com¬ 
bines with alkaline bieuhhitea.—S. SO, has no 
action.—9. HjS gives df-thio-isatyde.—10. So- 
dmm amalgam reduces it to isatyde 0„H,Xo, 
one dioxindoie 0,H,NO,.—11. Ammonium sul¬ 
phide reduces it to isatyde.—12. Zinc and dilute 
H,SO, form isatyde.—18. Zinc-dust anda little 
dilute HCl form isatyde and dioxindole (Baeyer. 

I 1309).—14. Zinc-dust added to a cold 

solution of isatin in HOAo forma a colourless 
solution (? of isaftin hydride) which becomes 
coloured again on exposure to the air, isatin 
being reproduced.—16. Aqueous HI (S.G. 1-4) at 
100° forms isatyde. At 140° it forms a dark- 
green insoluble mass, whence filing alcohol 
leaves a dark-grey residue, isatoohlorin 
?), whilst the alooholio solution, 
mixed with water, gives a pp., whence ether,, 
extracts red isatopurpurin (C,JSL,N 0,7), * 
while white i s a to n e ( 0 ,.,Hj,N 40 , 7) remains un- 
aissolved (Schiitzenberger, Bl. [2] 4, 170),— 
16. PCI, forms ‘ isatin ohJbride ’ (Baeyer, 5.19, 
456).—17. Hydroxylamine forms nitriuo-oxin- 
dole or isatoxim.-18. Alcoholic KCy has no 
action.—19. A solution of isatin, warmed with 
phenyl-hydrazine, forms a pp. of the phenyl-hy- 
drazide.—20. In preseneeof H,SO, or ZnCl, isatin 
forms condensation products, with (2 mols. of) 
toluene, phenol, di-methyl-aniline, thiophene, 
* 0 ., by elimination of water (1 mol.). Thus, 
phenol nndH.,SO, give di-oxy-di-phenyl-oxindole 

toluene gives di-tolyl- 


-NII.CO 

oxindole, while di-raethyl-aniline gives tetra-* 
me thyl - di - amido - di - phenyl - oxindole [284°] 

(Baeyer, B. 18, 2642).—21. When hefted with 
phenyl cyanate, for three hours ft 130°, it forms the 
anilide of isatin r-carboxyffo acid, which crystal¬ 
lises from alcohol in needles [180°-.185°] (Gum- 
pert, J. pr. [2] 31« 120; 32, 283).—22. Phmyl 
mercaptan, added to a hot alcoholic solution of 
isatm, forms silky ladles of a compound 
(C^HjNOjj)(C^H 4 SH), i&soK water, but decompoaed 
^ hot benzene into its components (Baumum, 
B. 18, 890).—23. By boiling with m-amido-hen- 
zoic Ofiid and alcohol there is formed an acid 
wbeeh is termed isat-amido-benzoio acid 

[253°]. m-Amido. 
benmmide ghee, in like manner, the covespond- 
ing amide [o. 280°) (Schiff, A. 218, 199).— 
24. Heating with tolylene-diamine lormsC„H,,N, 
[290°J, which is probably ft quinoxaline (3ns- 
berg, A. 287, 844). ' 

Metallic derivatives.—OH,AgNO,: oh- 

talMd by mixing isatin with water at 0°, addins 
KOfl (1 mol.)^ollowed immediately by AgNO. 

(1 {nol.y (Baeyer a. Oeoonomides, B. 16. 2093) 
ikrpp.-0.H4^N0.4NH.. farmed inpresS 
of ammonia (L.).-eCn(0|H,NO,NH,),. From 
oupno acetate and an ammoifiaoal solution of 
isatin (Laurent). Brown pp.—Potassium, 
isatin U present in the violefcred solution ob. 
taine^by diss^vmg isatin in conp. EOHAq. 
Indophemnt naetionr—A solniion of isttia 



70 


ISATIlf. 


in cone. H 2 SO 4 , tfisken with ^ntene oontaining 
thiophene, i> ooloored bine, throngb formation 
of indophenine ( 1 ^. v.). k similar reaction is 
given by most derivatives of thiophene. 

Combinations wibh bisnlphites 
OfH,KO,KHSO,2aq. Formed by boiling isatin 
with aqheoos EHSO, by saturating a solution 
of potassium isatate with SO, (Laurent). Large, 
pale-yellow tables; v. ft. sol. water and boiling 
alcohol, sL sol. cold alcohol. Give's with lead 
acetate a pp. of isatin and lead sulphitb.— 
G,H,N(L(NH 4 )HS 0 , : pale yellow tables, si. sol. 
cold water.—C,H,NO,(NH,C jH„)HSO, (Sohift, 
A. 144, 49).—0,H,N0,{NH,Ph)HS0,. Crystals; 
V. wl. water (S.). 

Aeetyl-i>-italinO,'a,<C^^<^CO. [141°]. 

Prepared by heating isatin (1 pt.) with Ao,0 (2 
pts.) for 4 hours (Suida, B. 11, 684). Yellow 
needles (from bensene). V. sol. benzene and 
alcohol, si. so^ cold water. Besolved into isatin 
and acetic acm by boiling with water, or, more 
readily with HClAq. Cold NaOHAq dissolves 
j.it, forming C,H 4 (NHAo).CO.CO,Na and, on 
warming, isatic acid. Chromio acid in HOAo 
oxidises it to NHAo.O,,H 4 .CO,H. 

BtnBoyl-^-iaa^,in 

From i||itin and BzGl (Sohwartz, C. B. 56,1050). 
Oxim 0 AN,O,f.s.O.H.<®(NOH)^ 

oxim. Nitroso-oxindole. [o.202°]. Formed by 
passing nitrous aoid into a 1 p.o. aqueous solu¬ 
tion of oxindole (Bacyer a. Enop, A. 140, 34). 
Formed also by boiling diazo-nitroso-oxindole 
ohloride with alcohol and HCl (Gabriel a. K. 
l#eyer, B. 14,2332). Obtained by treating isatin 
with hydroxylamine (Gabriel, B. 16, 618; Bacyer 
a. 0<mstook, B. 16,1706). 'Very slender golden 
*neemes. Decomposed by fusion. Y. si. sol. 
water, sL sol. alcohol. Dissolves in EOHA<|, 
fotming*a dark reddish-brown solution. Not 
decomposed b/ bailing aqueous EOH.— 
0,H,AgN,0,; ora^eepp., got by adding dilate 
NH, to an alcoholic solution of isatin and AgNO,. 
Drips up to a brick-red powder. 

Mono-tthyl-ether of the oxim 

OA<®^N®‘^>C(OH)i hato - ethyl - oxim. 
nS^. Fine yellow needles, soluble in caustic al¬ 
kalis ; formed by the action of ethyl iodide on the 
silver salt of isatoxim. By successive tre^ment 
with zinc-dust and HOAo and with FeGl, % is 
converted into idhtin. • 

Di-ethyl-ether of the omim 

C,H 4 <^^^®*)^ 0 (OEt). Ethyl-isato-ethyl- 

oxim. Orystalline solid; formed by the action of 
ethyl iodide on the silver sait of the mono-ethyl- 
ether (Baeyer a. Comstock, B. 1706). 

Oxim of ’^-ieatin OA<n^C;NOH. 

Iionitroso-<li-indoxyl. Formed the actibn of 
nitrous acid on etl^l-’indoxylio acid • ^ 

C.H,<®(®®*)^&Cq,H. Flat yellow needles. 

Decomposes at*abont 200°. Sol. alkalis and 
reppd by _CO,. With phenol and H,S 04 it does 
bM give Liebermann’s reacticn. Beduotion with 
sino-dust followed by oxidation with*Fe,Cl, 
yields isatiii. * * 


Ethfl eth^r of tthe oxtm o/^-4eatin 
0,fl4<®® >0(NOBt). From +-isatox&rKOH, 
and EtI: yellow plates; ^ssolves in sodium 
ethylate with a blu^ colour; reduction with zinc- 
dust followed by oxidation«wjth Fe,01,'yields 
isatin. Forms a violet solution when warmed 
with aqueous NaOH. 

Di-ethyl-derioative of the oxim of 
+-fsafiB O.H,<^j^j>C(NOEtf: [99°]; yellow • 

needles, sublimable, easily soluble in alcohol and 
ether, sparingly in hot wa,^r, insol. alkalis. On 
reduction with zino-dust and oxidation witl^ 
FfeCl, it yields ethyl-pseado-isstin (Baeyer, B, 
16, 782; 16,2191). 

Phenyl-hydraeide [211®]. 

Fine yellowish-red needles. Formed as a yellow 
crystalling pp. by boiling a solution of isatin in 
1,000 pts. of water wilji phenyl-hydrazine hydro¬ 
chloride (q. V .) ; the pp. is quite distinct with a 
solution of 1 in 20,000 (E. Fischer, B. 17, 97y). 

Ohloride C.H 4 CmO i.e. 0.q,<*^>C01. 

[ 0 .180°]. Formed by warming isatin (6 g.) with 
PCI, (7g.) and benzene (9g.) (Baeyer, B. 11, 
1296; 12, 456). Brown needles. Decomposed • 
on fusion. V. sol. ether, forming a blue eolation. 
Decomposed by moist air. ’Potash dbnverts it 
into isatin. HI gives injigo; zino-dust and 
HOAo do the same. 

Chloro-isatin C,H,ClNOr [243°]. S. -1 at 
0®; o. '5 at 100°. Obtained by passing ehlorine 
in sunlight into boiling water containing isatin 
in suspension. The mono- and di-ohloroisatin 
are separated by recrystallisation from alcohol, 
in which the former is much less soluble (Hof¬ 
mann, A. 63, 12; Laurent, A. Oh. [8] 8, 462; 
Erdmann, A. 83,129; Dorsoh, [2] 88, 49). 
Orange prisms (from alcohol), y. si. soLsvater 
and alcohol. • Its solution imparts an unpleasant 
odour to the skin. Decomposed on fusion. Hot 
EOHAq forms potassium chloro-isatate. Distil- 
lation with NH, give!p-chloro-aniline. An am- 
moniacal solution of AgNO, added to an alcoholic 
solution of chloro-isatin ppts. C,H,ClAgNO,NH,. 

Di-chloro-isatin C,H,Cl,NO- [186°]. Ob- 
tained from the alcohoUo mother-liquors that 
have yielded chloro-isatin. Small, reddish- 
yellow needles or short laminss (from’aloqbol). 
M. sol. alcohol* 'When thrown upon solid 
potash, moistened with alcohol, a red solution 
iseform^ whi ch solijifles to a violet-black 
magma of 0,H,^l,NO„ tlft solutioiyjf whi^ 
gives a pp. with AgNO,. Hot ^ueous KOH 
forms potassium d|^ohloro-isat^. Distillation 
mth EOH forms di-chloro-amline. Chlorine 
does not act on its aqueous solution, but with 
its 4tloohoXo elution it forms tetra-^dtloro- 
quinone and other bodies. EHSO, forms light- 
yellow needles of 0ACl^O,KHSO., sL soL 
I boiling water.* D^ohloro-isatin (10 g.) oxidised 
'by OrO, G6 gj in glacial uetio aoid (60 gd as 
described usidlr BranM-ieaUn foraos m-tMoro- 
Ibatoio acq> (q. V .). • 

Bromo-isatin 0,H4BrNO, <.«, 

CBr:OH.C.CO.., • 

I • B >O.OH. [965®].' FtHmad, to- 
OH:C!H.O.N^ • , . 

gether with d%bromo-iaatin, 1^ tha a^on ot 
bromine and water on isatin (Erdmann, J. yr. 
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19, 95^ Hofmann, A, 59, 40).^ The product 
ie exhiMsIbd with boiling water and the omtaU 
^at separate on cooling are reorystallised from 
aloobol whence broipo-isatin arystallises first. 
Orange prisms. Aqueous ^OH conTcrts it, 
even in &e cold Jqto potassium bromo-isatate. 
Distillation with KOH yields p-bromo-aniline. 
When mixed with alcoholic ammonium sul¬ 
phide and exposed to the air it yields bromo- 
.indigo. Bromoesatin ^10 g.) is oxidised by a 
mixture of glacial acetic acid (90 g.) and CrO, 
(IS g.) to bromo-isatoic acid. The mixture must 
first be kept ice-cold, but after 12 hours it may 
Its slowly raised to 70°. The product, when 
cold, is poured into cold dilute H,SO, and tl^p 
yellow sandy ponder crystallised from a mix¬ 
ture of alcohol and*aoetane (Dorsch, J. pr. [2] 
38,46). \ 

Aettyl derivative 0,HsBrAoNO^ [172°]. 
Formed by boiling bromcaisatin (6 pts.) with 
A^ (8 pts.) (Baeyer a. Oeconomides, B. IS, 
2096)7 Xiong straw-yellow priams (from benz¬ 
ene). 

OhZortde OADrClNO. Formed by treat¬ 
ing bromo-isatin with PCI, (Baeyer, 3. 12, 
1315). Beddish-brown needles; sol. hot benz- 
eene and ether. HI gives bromo-indigo. 

0®t»*^0,H,BrN0(N0H). From isatoxim 
and bromuieewatei^n the cold (Baeyer a. Knop, 
A. 140, 85). Crystals, si. sol. water. 

CBr;CH.C.CO.. 

M-bromc-isatin | H ^O.OH. 

CBr:CH.C.N 

[250°]. Formed as above or by digesting bromo- 
isatin or isatin with bromine in sunshine. 
Formed also by heating bromo-isatin (1 mol.) 
with bromine (2 mols.) in HOAo for 20 hours 
(Baeyer a. Oeconomides, 3.16, 2093). Orange 
prisma (from alcohol). Gives di-bromo-aniline 
whenadistilled with KOH. —C,H.,Br.,KNO,: 
bluish-violet scales, si. sol. water.* Very stable 
but converted into di-bromo-isatate by warming 
with EOHAq.—AgA': brownish-violet powder. 
—OiHgBr^O^KHSO,; ySlow solid, v. si. sol. 
water. 

Oaitn OgHjBr.OjN, or 
/C(NOH). 

0,H^r^ ^C(OH). Formed by the 


action of hydroxylamine on di-bromo-isalin 
(Baeyer a. Comstock, 3. 16, 1708). Yellow 
pointed needles. Carbonises \rithoot melting 
at about 265°. Bol. ogjistic alkalis but prgei- 
gstated b|t CO,.- * 

liono-ethyl‘ether of the oxim 

O.H,Br,<^°f'‘)^C(OH)> XH-bAmto-isato. 

ethyl-oxim, [262°]. Yellow needles ; formed ^ 
the action of ethyl-iodide on thb stiver sAt of 
di-bromo-isatoxisir 

Di-ethyl-ether of the oxim 

0,H,Br,<°(^^®‘)^C{OEt).* M-bromo ■ethyl; 

ieato-ethyl-oxim. [Il6°]. Long* ywllow, silky 
needles; formed by the action of ethyl iodide on 
the silver salt of the mono-ethyl-ether. 
Tri-bromn-isatin. Oxim , , 

0,HBr,<^^S^>. [162°]. From the'oxim 

of ieatin and bromine in exqpss (B. a. K.). 
Dirty violet needles (from aleobol). Insol. 


I water, T. mL boiliim aleoh^ 'At 190* A mb- 
I limes as red needlesT 

Hltro.isatlnO»H,NO^OJ.(298°-980«J.Pre. 
pared by nitration of iutin dusolved H,SO, 
by addition of powdered KNO, (Baeyer, S. 12, 
1312). Sparingly soluble in water, more easily 
in alcohol. 

Bromo-nitre-isatin 

C,H,(NOJBr<^J^C.01i. [2S7”J. Jfrom bromo- 

isatin, KNO, and H^SO, (Dorsch). Clamps of 
orange crystals (from alcohol). Sol. acetone, 
glacial acetic acid and alcohol, si. soB benz¬ 
ene and chloroform, v. si. sol. water and ether. 
Forms a dark-red solution in NaOHAq, whence 
an orange powder presently separates. 

AnxYi, nsBivATWES. 

Alkyl derivatives of isatin are either 
derived from the stable form 0,H,<^*^^C.OH 

or from the transition form 

(pseudo-isatin). Alkyl iodides acting on silver- 
isatin form alkyl derivatives of stable isatin ^ 
O.H,<®0>C.OB. 

Alkyl derivatives of pseudo-isatin 
are formeS by the action of an 

alkaline solution of bromine or chloiAie fol¬ 
lowed by alcoholic KaOH on the methyl^ ethyl-, 
phenyl-, &c. -indole-carboxylic acids which are 
obtained by the action of HCl on phenyl-methyl- 
hydrazine-pyruvio acid, phenyl-ethyl-%drazine- 
pyruvio acid, ikc. (Fischer a. Hess, 3, 17, 559). 

Hetbyl derivative of isatin C,H,0,N(CH|) 
i.e. C.H.<®^^COMe. [102°]. Formed by th*e 

action of methyl iodide on the silver compound 
of isatin (Baeyer a. Oeconomides, 3, 16, 2&9S). • 
Bed trimetricprisms. Sol.ether, acetone,benzene, 
and CS„ less easily in alcohol, v. si. sol. llgroln. It 
changes on keeping into metb;fl-icaioid. Slowly 
dissolves in dilate EOHAq, forming a solution 
from which acids ppt. isatin. Its solution in 
alcoholic ammonium sulphide forms indigo wj^en 
exposed to the air. 

Methyl-l8atoidO„B(pN,0,(?; [219°]. Formed 
by spontaneous change by keeping methyl-isatin 
(Baeyer a. Oeconomides, 3. 16, 2094), Small 
yellow needles; sparingly soluble in all solvents. 
Dissolves in dilute NaOH on boiling, and on 
ad Ung acid isatin is precipitated. 

Methyl derivative of bromo-isatin 
0^,BrO.,NMe. [147°]. Formed by the action 
of Mel on the silver compound of bromo-isatin 
(Baeyer a. Oeconomides, 3. 16, 2096). Bed 
needles. 

Bromo-methyl-isatoid t331°]. Formed by 
spontaneous olange of metbyl-bromo-isatin by 
keeping (B. a. 0.). 

■ethyl-psendo-isatin OAtiO, 4.*. 

needles. 

fformation. —1. By ^e . action of a cold 
alkaline solution of Bromine orsthlorine followed 
by hot aloobolio KaOH on methyl-indole-oar- 
boxylic acid [212°], which is obtained by heating 
phenji-methyl-hydrazine-pyruvie acid with HOI 
(Fiseher a. Hess, B. 17, 663).—2* Bg boiiing di- 
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bromo-iiMihrl-oxindoI* with water (Colman, O.J. 
66,6; A. 248,118)- 

Biactions. — Disaolvee in alkalis with a 
yellow oelonr. With ^SO, and benzene con¬ 
taining thiophene it gives*’the indophenine re¬ 
action, Gives a o^stalline compound with 
phen^-hydrazine. fields the same product on 
oxidation in alkaline solutions as in acid solu¬ 
tion, viz. methyl-di-ox^ndole. 

Oxim [180<>-1«3<>]. 

From {uethyl-pseudo-isatin and hydroxylamine 
sulphate in hot aqueous solution (Colman, C. J. 
66, 6). Tufts of small pale-yellow needles; m. 
sol. hot water, si. sol. cold water, v. sol. alcohol, 
acetone, ether, and benzene. 

0=.N,H.Ph 

Phenyl hydraside >CO 

NMo 

[146®]. Formed by the action of phenyl-hydraz¬ 
ine hydrochif'ride and NaOAo on an aqueous 
solution of methyl-i|(-isatin. A less pure pro¬ 
duct is produced by the action of phenyl-hy- 
drazine hydrochloride on dibroraomethyloxin- 
dole (Colman). Fa.scicnlar group of small yellow 
needles; insol. water and petroleum ether, si. 
soL ether, v. sol. hot alcohol or benzene. 
p-Xethyl-isatin (S,H,NO, t.e. 

O^Me<^^®^COH (stable form) or 

0,j£,Me<[^g^C0 (transition form). 

Tolisalin. Anhydride of amido-tolyl-glyoxylie 
add. [184°] (P.); [187°] (M.). 

formation. —From p-toluidine and di-ohloro- 
acetio acid by digestion in alcoholic solution, 
file resulting p-toluide (p-tolyl-methyl-imesatin) 
C=NC,H,Me 

^ 0,HJ4e<^^^>C0 being decomposed by 

HOI, and the crude product purified by boiling 
with aqdeous KOH, ppg. with IICl, and crystal¬ 
lising from alcoAol and afterwards from water 
. J. Meyer, B. 16, aS61; Fr. Baeyer a. Co., B. 
Bet 17, 867; Panaotovii, J. pr. [2J 33, 67). 

sJProyertiea .—Bed crystals or glistening red 
plates. Sol. hot water and alcohol, si. sol. cold 
water, y. sol. hot HClAq.,Dissolves in cold alkalis 
with a deep-violet colour, and on heating or 
standing it then takes up water, becoming yellow 
and forming methyl-isatic acid. Dissolves in 
cone. i^SO, with a red colour. Gives t^e in¬ 
dophenine reaction. CrO, in acetic acid fosrns 
methyl-isatoic adid. Boiling with Ac.,0 for three 
hours forms the acetyl derivative of methyl-^- 
isatin. f 

Aeslyl derivative of methyl -ii- 
ieatin O^UeC^^^CO. [172°]. Formed 

^boiling p-methyl-^-isatin with 4 0,0 for 3 hours 
^anaotond, /. pr. [2] 83, 71). Formed also 
by the action of HCl upon the acetyl deriva- 
tive of p-methyl-4'-isatin p-toliyde (Duisberg, 
B. 18, 197). Lemon-yellow needled (from 
benzene); sol. olAdrofonn and benzene, si. sol. 
W^ter, alcohol, ethen ligrrin, and OS, Oon- 
Torted by oold'dilnte alkalis into acetyl-p- 
methyl-isatio acid. Alcoholic NH, converts it 
into tite amide of acetylp-methyl-isatio acid 
0,H,Me(NHAc).00.C0KH2, which crysAUises 


inHOA^oxidises & to%ethyl-isatoie agi^whleh 
crystaUises from boilidg alcohol in mmetrie 
plates and, when heated, decomposes at 346° 
with great increase in bulk, finaUy melting at 
300°. c , 

Oxim Isonitroeo. 

methyl-oxindole. [226°]. Formed by the action 
of hydroxylamine (base) on p-methyl-isatin 
(P. J. Meyer, B. 16, 2268). Long yellow prisms; 
sol. alcohol and NaOH, si. sol. water. 

Phenyl-hydraside of methyl-ieatin 

0,H.Me<^ff^f^>>C.<5H. From p-methyl- 

ittatin and phenyl-hydrazine (P.). Golden needles 
(from chloroform). Nearly insol. water, sol. al¬ 
cohol. May be sublimed at ^40°, but melts above 
300° with evolution of gas. 

Di-phenyl-hydraside of methyl-if. 

ieatin O.H^s<^(^f^^>C(NflPh). ^26/.°] 

Formed by warming the acetyl derivative of 
mothyl.i|<-iaatin with phenyl-hydrazine (P.). 
Yellow trimetric columns (from aldbhol) decom¬ 
posed by fusion. Nearly insol. water, sol. chloro¬ 
form. 

Imide O^jN^O or 0„H„N,Oj. p-Methyl-* 
imesatin. Formed by heatmg p-methyl-isatin- 
p-toluide with alcoholic NH, at lOff" (P. J. Meyer, 
B. 16, 2264). Nearly oolourieaa fine silky needles. 
V. si. sol. hot alcohol and hot water. Insol. 
cold alcohol and water. Is not re-converted into 
p-methyl-isatin by acids or alkalis. 
Phenyl-imide C|,H,,N.,0 ».«. 

0„H,(OH,)<;°(^‘')^C.OH. Methyl - %$atin 

anilide. Phenyl - methyl • imesatin. [240°]. 
Formed by heating^-metnyl-isatin with an abso- 
lute alooholio solution of aniline (Meyer, B. 16, 
2207). Thick yellowi8h°red tables or pfisms. 
Sol. hot alcdnol, si. sol. cold alcohol and water. 
Heated with acids or caustic alkalis it is resolfed 
into its constituents.. 

0 - Tolyl-imide Oi^Hi^KaO ute 

a.n,(CH,)<;®(’*°'®’)^C.OH. o-Tolmde Of 

methyl • isatin. o-Tolyl-p- methyl - imeeatin. 
[191^. Bed prismatic crystals. Formed by 
heating p-methyl-isatin with an absojute aloo- 
holic solution of o-toluidine. By HCll or hot 
NaOH it is resolved into its constituents (Meyer, 
B. 16, 2268). 

ep-Tolyl-imi^e 0,|H„N,Oi.e. 

O.H,(CH,)<°(*’°>®>)>O.OH. jy.tl9luiide Sf 

methyl-isatin. pC Tolyl -p - n^hyl - imesatin. 
[959°]. Formed by heating di-chloro-acetic acid 
(1 mol.) with p-toiuidine (4 mole.) at I(M°0., 
either alonS or in aqueous or slooholic solu¬ 
tion; the yield is 70 p.o. p-Tolyl-amido-p- 

L methyl-oxindole 0,H, 




yOO is 

first formed* aSd them undergoes oxidation 
absorption of oxygen from the sir. Formed also 
by heating di-chloracetsmide (1 mol.) with m 
toluidiue (8 mois.); and by heating ^metii^- 
isatitf with an absolute alooholio solntion of p- 
toluidine (Meyer, B. 16,2261). dllixtening yellow 
needles or platea. Sol. ether and hot sietAol, 


fmn Mooboi in truneirio oolurnnk [141^. 0rO« j sparingly sol. cold alcohol, insoi* water. ByooM 
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flOl itiueiolved into B-tSlaidinl and ^-methyl- 
ioatinr Hot HOI or Mt NaOH gives y-methyl- 
iiatio add.—Sodium salt orystallises in red 
prisms, deoomposedd); water. 

AOityl dtrivativ0 * 

^NAo • 

OAMe< >CO . [122°]. Glistening red 
\0-N(0,H,) 

needles; insol. jvater. By HCl it is split up 
into j)-tolaidine and the acetyl derivative of p- 
methyl-pseudo-isatin (Buisberg, S. 18,190). 

Sromo-p-toluiae 0„,H,jBrNjO. [210°]. 
Bed needles or prismt. By heating with acids 
Sr alkalis it is split up into its constituerds 
;P. J. Meyer, B. 16, 2267). 

r o-Di-methyl-^Ssatin 0,HjMe<^^^^C0. 

ifethyl-^-o-toUaatm. [157°]. Formed Jy adding 

E yruvio acid to a soluti^ of methyi-o-tolyl- 
^razine if; dilate HCI, and warming the ro- 
sultui {5 oil with a large quantity of phosphoric 
acid (S.G. 1'17). The resulting di-methyl-indole 
carboxylic add is then warmed with HaOGl in 
slightly alkaline solution, when a product [152°] 
is obtained, which when warmed with water 
fields the di-methyl-isatin (Hegel, A. 232, 221). 
Brick-red geedles (from water). 

vp-Dl-metlyl-^-lsatln 0,HJlIe<[^^g^CO. 

[148®]. Formed in like manner from methyl- 
p-tolyl-hydrazine and pyruvic acid; the di¬ 
methyl-indole carboxylic acid giving with alka¬ 
line hypochlorite a dilorinated compound crys¬ 
tallising in yellow needles [135°] which yield the 
di-methyl-isatin on dissolving in water (H.). Bed 
needles. 

Ethyl-pseudo-isatin Lac¬ 

tam cfethyl-isatic acid. [96°]. 

ForTHotion. —1. By the action of a cold alka¬ 
line solution of ohlorine followed by hot alco- 
bolio NaOH on ethyl-ii^ole carboxylic acid 
[183°] which is obtained by the action of HCl on 
phenyl-ethyl-hydrazine-pyruvio acid (E. Fischer 
a. Hess, B. 17, 666).—2. By reduction of the 
di-ethyl derivative of pseudo-isatin-u-oxim 

®A^^2j^O(NOEt) with zino-dnst and oxida¬ 
tion of the product with FejCl„ (Baeyer, B. 16, 
2193). Barge red plates, sol. hbt water, alcohol 
and ether. With thiophene and H^SO, it 
gives a blue oolourmg mattere soluble in otlAr. 
I9dissolvw in alkmis with a yellow oolour, 
at onoe forming a salt o( et^l-isatio acid 

* . * . 

Bthyl-pseudo-isatiii otoxim , . « 

0^.<^®®>>C0. [162°). Yellow fonr-slded 

prisms. Formed by the action of h^droxyl- 
alnine on ethyl-pseudo-isatin. lOnfeduonon with 
zinc-dust followed oxidation with Fe^Cl,' it 
^alds ethyl-psendo-isatinf It does not yield in- 
wd on treatment with ammonium sulphide 
(Baever, B. 14, 2196). 

Bthyl-psen^isatln w-oxim. ° Ethyl'c^her 
aA<^j>0(N«Blt). (99»]f Frtan the ethyl 

ether of the a-oxim of ^'-iMtin W farther ethyl¬ 
ation (Baeyer, B. lO, 2191). Yellow needles, Ti 


y'Sk 


[122°]. Glistening red 


sol. alcohol and ether, 21. sol. hot water. Hay 
be sublimed. Insol. alkalis. After redaction 
with zino-dnst, on oxidation with FeC^ it yidds 
ethyl-<i-iaatin. 

Bromo-ethyl-lsada 0,H,BrO,NEt ie. 
0,HJBr<;^J^COEt [10g°]. From the sflw 

compound of brorao-isa](in and EtI (Baeyer a. 
Oeconomides, B. 16, 2095), Long red prismatic 
needles (from benzene). On keeping it slowly 
changes into bromo-ethyl-isatoid. 

Bromo-ethyl-lsatoid 0„H,,Br,N.,0,. *[245°]. 
Fine needles. Sparingly soluble in all solvents, 
most easily in hot alcohol and acetone. Formed 
by spontaneous ohange of ethyl-bromo-isatin by 
keeping; also by Hie action of acetic anhydride 
on ethyl bromo-isatin (Baeyer a. Oeconomides, B. 
16, 2096). 

p-Ethyl-isatin 0„n,NO, i.e. 
C.H,Et<^>C.OH. [137°]. Lofg red needles 

(Paucksch, B. 17, 2305). Formed by heating 
with HClAq the product of the action of di- 
ohloro-acctio acid on p-amido-tdienyl-ethana 
0,H,Et(NHJ [1:4]. 

Dl-bromo-ethyl-isatin C,H,0,NBr,Et ».s. 
0.n,Br,<^>C.OEt. [89°]. From sflyer dl- 

bromo-isatin and EtI (B. a. 0.)# Bed or^atalie 
2).Methyl>i"ethyl-t^-isaUn 

O.H.Me<®®j>CO. [110°]- Ethyl-^p-tolUa- 

tin. Formed from the p-toluide by treatment 
with oono. HGlAq (Buisberg, B. 18,197). Formed 
also from methyl-ethyl-indole carboxylio acid by 
treatment with a weak alkaline solution c4 
NaOGl, and warming the resulting pp, with 
water (Hegel, A. 232, 219). Bed needles or 
prisms; v. sol. alcohol, ether, benzene, and'CS,,. 
si. sol. water and ligroin. Sol. aqueous alkalis. 
Gives the indophenine reaction. . 

/<J(NCJH,Mak 

p-Tolylimidc 0,H,Mp^ ^00. 

p-Toluide [162°]. .Formed by boiling the D- 
tolylimide of p-meihyl isatin with NaOEt and 
EtBr (Buisberg, B. 18, 108). Large orange-zed 
prisms; v. sol. aloohc4, acetio acid, benzene, 
and eSj, si. sol. ether, insol. water. Split op by 
HCl into p-toluidine and methyl-ethyl-if'-isatin. 
Isobntyl-bromo-isatin ' 

C.HiI?r<^^COC,H,. CrystaUises with diffi¬ 
culty. Is converted'by AejO into iso-bntyl- 
bromo-isatoid 0aH„Br,0, [210°] which cmtal- 
lises in slender needles, si. sol. all hoiTents 
(Baeyer a. Oeconomides, B. 16, 2097). 

Benzyl.>!..isatin dsn 

Formed by adding a solution of sodium benzyl, 
indole oarboxylate to one of NaOCl. The pp. is 
> dissolved in alcoholio NaOH, warmed gently, 
dilated ^ith wAter, freed from alcohol by dis- 
tillationT and ppd. with wat^ ,(Antiick, /, 227, 
364). Long silky red needles (from water). 
Almost insol. cold ^ater.'v. spl. alcohol and 
ether. 

Fhenol-isatin «. Di-oxT-si-raxinm-ozinioub 
To^-isatin «. Di-Toiiin-oxiiinois. 

(a)Jtaphth-1bathi ClwH,<^>CIO « 



u 
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0,A<to> 0.0H, [9S6T. Formed by die- 

■olving (a)-naphthoxmdole in alcohol and adding 
HOAe mi NaNO^ The ieonitroso- derirative 
to obtained it redaoed with 8 n and HGl, and 
enbtaqaently oxidised with Fe,Cl, (Hinsberg, B. 
81,117;. needles. Forms a oompound with 
phenyl-bydratine [270°J. 

(Sj-Haphth-iiatin 0*,H,<^^C.0H. [248°]. 

Formed by dissolving (iS^-naphthoxindole in 
HOAo and adding sodium nitrite. The iaonitroso- 
body formed yields on reduction with Sn and 
HCl, and subsequent oxidation with Fe^Cl,, the 
isatin ^nsberg, B. 21,116). Bed needlw, v. 
loL ordinary solvents. ^ 

AmoNuoiii Dbbivatites of Isxtiw. 


Imesatin 0,H„NjO 4 j!. or 

“ o.h.<c(nh)^o.oh. 


ZtaHn-imide (?) Obtained by Laurent {J. pr. 

C 86 , 457) by passing dry MH, into a boiling aloo- 
holio solution of isatin containing a little isatin in 
inspension. Could not be obtained by Somma- 
mga {B, 10, 432). Rectangular prisms; insol. 
water, v. si. sol. ether, m. sol. boiling alcohol. 
Beadil^ decomposed by heating with alcohol and 
HOlAq into isatin and NH,. EOH acts in like 
manner.' 


OUoro-imesatin C,H,C1N,;0. From ohloro- 
isatin and alcoholic HH, (Laurent). Yellow six- 
sided prismatio tables; v. si. sol. boiling alco¬ 
hol, insol. ether. Dissolves in EOH, giving a 
red liquid. 

Bromo>imeBatin CgH,BrN,0. From bromo- 
isatip and boiling alcoholic KH, (Oericke, Z. 

* I 860 , 693). Yellowish-brown crystalline mass. 

Iso • amyl - imesatin C,H,(C,H„)N,0 i^. 

or 

(7). Formed by heat- 

in^isatin with isoamylamind (Sohiff, A. 144,83; 
«.[ai4,i8). Yellow laminss; si. sol. ether, v. 
sol. aloohol. Decompowd by dilute acids or by 
prolonged treatment with water into isatin and 
isoamylamlne. 

^heayl-imesatln 0,Hj(C,H,)N,0. Anilidt 
of itatin. From isatin and auiline in boiling 
luooholio solution (Engelhardt, J. 1866, Ml). 
Formed also by heating the compound of isatin 
with bisulphite of aniline, and orystallising from 
ether-idrohol. 


Ohloro-phenyl-imesatin 
From isatin and ehlpro aniline (E.). Yellowish 
eiystals. 

Bromo-phenyl-imesatin 0^,(0,H,Br)N,O. 
Besembles the pieoeding (E.). 


'^jg^anyl-ehloro-imesatin 0A01(0.H.'JN.,0. 
Formed *nillne to a boiling sarntion of 


wtsBKtun ohloro-isati 
AtaylmlKToao-iniMAtii 
IlMsniUsa thtf abovs (B.). 


ling I 
Potash gives aniline 


IM-pliL)ayl-d|,-ethylAU-smide of iiatla 

CI„1^N,0 U ** 

(1^. 'So-oalledphenpi- 

ethyUimemiin. isa^ by heating with 

ethyl-aniline (SohiS). Yellow*laminss; sL soL 
ether, v. sol. lukalis. Split op by acids, alkalis, 
or hot water foto isatin and ethyl-aniline. 

j>Hethyl-imesatin v. Imidf of p-Methyl- 
isatin {mma). ' 

Phenyl-^methyl-imesatin w. Antltde of p- 
methyl-isatm (supa). 

Imasatin 0,^„N,0|.‘' Formed by passing 
byi, into a boiling saturated solution of isatin 
in dilute aloohol (Laurent, A. Oh. [ 8 ] 8 , 483). 
Oreyish-yellow grannies; insol. water and ether, 
y. si. sol. boiling alcohol. Not attacked by boil¬ 
ing aquepus HGl. Caustio potash dissolves it, 
and the solution is pud. by dUute HCIAq. * 
Di-chloro-imasatin 0„H,01^0,. Frpm 
chloro-isatin and alooholio NH, (L.). Shgntly 
reddish powder. 

Oi-bromo-imasatin 0,,H^r,N|0,. Formed 
by heating an alcoholio solution of bromo-isatin 
with ammonia (Gericke, Z. 1866,693). Brownish- 
yellow crystalline grannies. , 

Tetra-bromo-imasatin C^H^irjNjPj. From 
tetra-bromo-isatin and alcolfolio ItHai Beddish- 
yellow scales (L.). ,, 

Amasatin 0 „H, 4 N, 0 ,. ' Isamide. Amids of 
Isamic acid ? One of the products of the action 
of ammonia on isatin. Prepared by heating 
ammonium isamate till water is given oS, and 
washing the residue with water (Laurent, A. Ch. 
[3] 3, 488; d. pr. 35, 117). Yellow powder; 
insol. water, nearly insol. ether, v. si. sol. alco¬ 
hol, m. sol. boiling alcoholic NH,. Cold EOHAq 
dissolves it, giving off NH,, and forming a yellow 
liquid containing potassium isamate. RClAq 
forms a violet solution containing isamio acid. 

Di-chloro-amasatin C„H„C1,N,0,. Yellow 
powder, formed by evaporating a solution of 
ammonium ohloro-isftate (L.). 

Tatra - ohloro - amasatin C„H„Cl 4 N,Or 
Formed by heating ammonium di-ohloro-isatate. 

Di-bromo-amasatin 0|,H,JBr,N,0,(?). 

Formed by evaporating an aqueous solution of 
ammonium bromo-isatate and treating the pasty 
residue with water (Oericke). Oraffge-yellow 
substance, si. sol. water, insol. alcohol and ether. 
Dissolves with violet colour in acids. 

n Amisatin 04 ,H,,N,ji^,. A product of the ac¬ 
tion of dilute alcoholio ammonia on^satin and 
ppd. by adding water to the solution after isA- 
unide an^ isatilinj' have orystaliised out (L ). 
^inute needles, msoL aloohd), sol. alcoholio. 
potash. 

CsamiO'sekl 0 |,H„B, 04 . Prodooed by the 
action of warm ammonia on isatin; but is best 
prepared by dissolving isatin to saturation in 
aqueous EO^ evaporating the solution to dry- 
ne^, dissolving^ in alcohoL adding a very con¬ 
centrated relation of anunonium sulphate, fil¬ 
tering, and evaporat&g to dryness. Tbs resi¬ 
due contains amasatin and ammonium isamate, 
and ^e lattej may be dissolves in aloohol, 
whenee, after additfon of HOI, isamio aoid oiys- 
tallises (Lanient/ A. OK [)% 8 , 490). Baby, 
oolonted hexagonal tables or soarlet trimetrio 
laminsk SL soL boiling water, forming a yel- 
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low T. f^. hot oUohol, a. solAther. 

AqaaonaAa dlawlvas it<dih Wolet colour, and 
It Mpaiatea again hrom the aolntion in violet 
**7f“‘*..*“P®** *!? water. Boiling ^ute 

amdamlititupintoisatinand^unmonia. Bro- 
a yeUow substance 

0„H,Br,N,0, insol. water. 

■ ®f^*f""~^*^<A^!i.a“allneedles,orveiy acute 
i^nte rhomba. When strongly heated it gives 
off water andfonn* amasatin. Its solution does 
not ppt. salts of Ba, Ca, or Mg, but gives a yel¬ 
low pp. with lead aeetate and with AgNO,. and 
potassium salt 

o® boiled without decomposing —AgA' 
T)l.ohlow^aniiosoidO,.H,.^,0,. Formed, 
by ad^g HOI to a solution of m-ebloro-ama- 
sato in dilute KOBf^id erystallising the brick- 
red pp. from alcohol (L.). Bright-red elongated 
hexagonal laminB. More sol. alcohol and ether 
ttan isamio acid. Forma a yellow s^tiona. 
De^Msed iy distillation. HClAq forma a 
violet ablution, but on boiling it is split up 
into NH, and ohloro-isatin. 

Tetra-chlore-isamio acid 0,.H,C1,N,0,. By 
boiling tetra-chloro-amasatin ivith alcohol and 
^^ng silver nitrate a flocculent precipitate of 
0 |^AgCl,N ,04 is formed (L.). 

Di.broino^isi^oacidO,.H,.Br,N,04. Formed 

nosi/llao at aal _ ■» _ 1 / * 


OT MedSes^**^~^“^’*^*^’ silvaiy plates 

Dihykridf 0„H„N.0r [818“1. Formed by 
treatmg di-isatin amide or di-isatin diamide wiA 

sodium-amalgam (Sommarnga,A. 194,88). f»f n- 

der nMdlea (from alcohol]; scarcely sol. water 
“ 0“'*“e8byboflingwithHgOorlnua- 

ous^ffl,todi-isatinamide. Notaffectedbyaoue 
ous KOH (S.O. 1-27) at l«0».-NaC,.H,,lCO, i 
Jong^ourless needles, v. sol. hot watm.— 
KOijjHIjNjO,: broad needles with silky lustre. 

/I “^y-^ijmWo-di-isatin diamide 0„H,Jir.O,. 
Oxyanvmxdodmnadoisatin. [296‘’-800“]. Fomed 
as above (8.). Large colourless needles. Sol. 
water, v. e, sol. alcohol. Dissolves readily in 
“ot reppd. from these solutions by 
With miter and sodium-amalgain 
^nverts it into di-amido-di-hydrindio acid. 
Ihe solutions of its salts show intense red 
fluorescence.—BOa^JO,: granules, v. aol. hot 
water.—B'HjjS 04 • prisms. 

J)i.ainido*di.hydrindio acid N 0 . 

^17°]. Formed as above. Crystalline granules. 
Decomposed on fusion. V. sol. hot watw. 
j u byohromio acid mixture to • di-imido- 
di-hydrmdin dicarboxyUo ’ acid 0,.H„N.O. 
which crystallises from hot water in needles. 

Deoxyimido-diisatin 0,.H„N,0,. raiO"). 
^rmed as mentioned under diisatin diomide 
iti.i. and nnnfin/i h«r a/vli.d;..... d.. __ 


needles, si. sol. water.—BaA',. 
j 02,H„N,0,. Formed by passing 

moistened with alcohol 
(86 to 100 p.o.). When absolute alcohol is 
used, imasatin first crystallises out, and the 
filtrate deposits isatimide as a yellow crystal¬ 
line powder. Insol. water, scarcely sol. boiling 
alooholor ether, v. sol. boiling alcdholio NH.. 
Potash dissolves it with yellow oolonr and evolo- 
tion of NH„ the liquid then containing isatin. 

“““**>“68 formed 
wnen dry NH, is passed over isatin moistened 


-iii. .1 'v , * I'-ooou wasin moistened Formed by heatinu iWin s 

mth alcohol, separating from the alooholio fil- at with phenyhtSte raLnL® j ^ 
A®®*.has separated 121 32. 28.81. 


composed by fusion, 
and alkalis. 

Oxy.a^dOThydro-iBatin,sooaUed,0,,H„N.O,. 

homed by treating the preceding body with 
sodium-amalgam or by heating it with EOHAo 
in sealed tubes at 100° (8.). Yellowish am^ 
phous powder, insol. water, v. sol. alcohol. 
Decomposes at 188° without fusion. 

ISATIir CABBOXYUC ACID. Anilide. 
i. 0 n OgH^NO.CONPhH, probably 
\A}, 9 

>CO. Carbanilido-'SaHn, ri80®- 
N.CONHPh ♦ 

heating isatin for 8 houri 

At lano wirifK _ Ze.. 


. - ui-iBatm aiamiae is 

s«Ta^®r? Sommaniga, Ae 190, 

tal«’ rf' ii’ P’ Fale’yeBow oi^- 


Nitrons acid 


. , » —-I , .kCf, vvrvf. JtB 

•ala, u. sol. alcohol and water, 
torro some di-isatin amide. 

yellow oryataliine powder, 
^°®* ““I. cold fater.-B'HNO.: yeUow 
yellow, needldl. eNot de- 

heating with water at 100°_ 

” fil. ®'^eifepowder. 

Vrater, v. $ol. aIoohol.-0,.H„(NHJN,0,: 


[2] 32, 283). Crystallises from benzene 
oanary.yellow needles. %.l. alcohol, ether, and 
glacial acetic acid. 

BeMtions.—l. When fused it foms isatin 
and phenyl oyanata (compare the formation of 
isatin torn aoetyl-isatin)—2. With Hg80. and 
crude«bonzene it gives the indopbenin reaction. 
3. Dissolves in warm, dilute KOH forming 
potassio oarbanilo-isatate. HOI throws down 


-- --* aavua aiCUIlOllQ lU- 

trate from which isatimide has separated 
(Laurent, f. vr. 35, 121). Yellow amorphous 
nocks, eanlv deoompoBed by KOH. 

^‘f*^** C..H„N.Or Fomed by 
5_. »l°ol*oho solution -of isatin with 

.ojy NH, and heating to 100° for 24 hours. The 
product IB filtered boilings the filtrate contain# 
ingj^eoxy-igiido-lsatid, while the di-isatin di- 

main*o^th^*fl?^“I«*“**“ djamide which re- | poiassio oaroanilo-isatate. HOI throws down 
with ®®P®™|3'1 by trMtment sparingly soluble oarbanilido-isatio .aoid. 

with water in whoh the di-isatij\ diamide is I NPhH.CO.NH.O.H,.CO.COja 1170 ° 180 '^^th 
the less niluble IB. von z ,on tdeeomposition].* The aoid is ve™ stebi; IS 

^ beating at 110° for a long time it losea 
H,0, changing bwk to oarbanilido-isatin. Oarb- 
anilido-isatio aoid, when heated with ethyl at 
methyl alcohol, eplite off CO, and H,0 fonuinn 

C„H,,NA [1763, and a,H„N,0, [197^^ 

speotivelj*- 4. Converted by amtnes into amidea 
of oarbanilido-iealio acid, tbuSWalooholio NH. 
at 100 ° forma NPhHd30.Nja.OJH,-OO.OO.N£- 
[229°], oryx^ing fi^ aljohM in needlS 
It disTOlvesln dil^ NaOH, but it nppd. un. 
altered HOI. When dissolved in glaoiat 
aoetio a«d it is converted by N,0,into an in- 
different body, <J„H„N,0„ [27(^]!L#. WWtBf 
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Ibrmi NPhH.OO.NH.OA CO.OO.NE»H iaiO»]. 
It fonng needles (from aloohol) and is a 
weak aoid. — 6 . Phenyl-hydraiine forms 
HPhaOO.NH.O.H..OO.CON(NHJPh [193^.— 
7. Hydroxylamine lormi 
NPl>H.CO.NH.C.H,.CO.CX).NH.OH [226°]. 

IBATIK BIHTPBISE v . Sioxindole. 

^ UATIH UrSOaENlDE v. Innioo. 

IBAIIH BTOFHOmC ACID C^,NSO, is. 

SO^.OA<n‘V’OH- Isatoaulphurie add. 

jirs^rafion.—Commeroial indigo-carmine 
(18 pts.) is stirred np into a thin paste with 
water (18 pts.), H,SOi (1} pts.) is added, and the 
mixture heated to boiling while K^Cr^O, (1 pt.) 
is gradual^ thrown in, as long as decolonrisation 
ensues. The hot solution'is filtered and KNO, 
added, which facilitates the deposition of potas- 
sinm isatin sulphonate. The K salt is mixed 
with resinous matter, which can be got rid of bj 
dissolving ^n hot baryta-water, ppg. excess of 
baryta by CO„ and then ppg. by K.SO, (G. a. A. 
Bohlieper, A. 120, 1). Yellow radio-crystaUine 
mass (containing 2aq). Insol. ether and benzene, 
m. sol. alcohol, v. sol. water. Powerful acid, 
separating HCl from its salts. Not decomposed 
by HjSO, or HNO,, even on boiling. Aqua regia 
slowly forms tetra-chloro-quinone. Alcoholic 
NH/,forms dark-brown bodies. Hydrio iodide 
does not reduce it. Ammonium sulphide forms 

Hot potash forms 

snipho-isatio acid. 

Balts.—NaA'2aq: deep-red tables; ppd. 
from its aqueous solution by NaCl.—EA'aq: 
small golden needles. 8. 6 in the cold. Insol. 
alcohol. Ppd. by KNO, from its aqueous solu¬ 
tion.—NHjA' aq: deep-yellow needles, v. sol. 
water, si, sol. NH,C1.—Ba A', 4aq: scarlet powder, 
insol. alcohol, si. sol. water.—CaA',2aq: small 
golden needles, m. sol. water,—AgA' aq; yellow 
needlSs, si. sol. water. 

SU8AT00XN 0„H,NA «-«• 

Q_£p Q-Q 
C—0-0—Ck 

VpO,H„or 

q^^ o.00.00 

^^>0.H, (Michael, X jpr. [2] 

86, 266). Prepared by the action of fuming 
H,BO, on di-o-nitro-di-phenyl-diacetylene 
(Baeyer, B. 16, 62). Bed needles. Sol. nitro¬ 
benzene, si. sol. chloroform, insol. alcohbl and 
ether. With BgSO, andfeSO, it gives indoln. It 
is very readily reduced to indigo by cold NH,H8, 
by liqp-duat, and NH,NaOHorAcOH, byglncose, 
and alkalis, Ao. It combines with ammonium 
Idsolphite. 

18AI00EHI0 STHEB C,H,OAC!0,Et i.e. 


CO,Et, or 


or (OOJEt.CO.ed.tl,H,),N, (Michael, X pr. [2] 
86,265). [116°]. Knuneii by an isomeric change 
from o-nitro-Aenyl-propiolio ether by the action 
Ol odd H,SO, (Baeyer, B. 14, 1741; 16, 780). 
Yellow noMlea. By most reducing wents it u 
xadnoed to indozylio ether, bntferrons Baits give 
iadounthir ether (Baeyer, B* 16,780). Isato- 


genlc acid isrperha^fs formed bysha^MO-nitr^ 
phenyl-propiolio acid tvith H,SO„ bnt 9 so, it ii 
decomposed on diluting with water into 00, and 
isatin. n * 

< 00 

, 

N.CO,H. 

Anthranil carboxylic add. [230°]. S. (acetone) 
4-4 at 66°. 

Formation. —1. By the oxidation of isatin by 
CrO, in HOAo (Kolbe, J. pr. [2] 30, 469).—2. By 
heating anthranil with ohloro-formio ether at 
130° (FriedlSnder a. Wleiigel, B. 16, 2227).— 
3. By boiling o-amido-benzoio aoid with excess 
hof ohloro-formio ether (Niementowski a. Bozan- 
ski, B. 22, 1672). 

Preparation.— (H. Kome, J. pr. [2] 30, 469)'. 
Isatin (100 g.) is powdered and mixed with glacial 
acetic acid (600 g.). A solution of CrO, (200 g.) 
in glacial acetic acCl (600 g.) is slowly added, the 
temperature being kept below 50°!' The, i* 
left for 12 hours in cold water, and then in water 
at 50°, and finally at 60°. Isatoio acid then be¬ 
gins to separate as a yellow powder, the separa¬ 
tion is completed by poncing into 500 c.c, cold 
dilate H,SO,. Yield 72 per cent. 

Properties .—Nearly reotangularprisms, whibh 
are yellow (through somq, impuritj ) when pre¬ 
pared from isatin. DecomposeC at 230°. Spa¬ 
ringly soluble in alcohol; ether, and glacial acetio 
acid, rather more soluble in chloroform and 
benzene. 

Reactions. —1. Boiled with water it forms 
o-amido-benzoic (anthranilio) acid: 
C,H,NO.CO.,H -s H,,0 - 0,H,(NH,)C0,H + CO,— 
2. Cone. HCl, H,SO„ and dilute HNO, behave 
in the same way.—3. Gaseous HCl passed into 
an alcoholic solution forms the hydrochloride of 
o-amido-benzoic ether.—4. Aqueous AntpAi forms, 
on worming, o-amido-benzoic aoid.— o. Ammo¬ 
nia (aciuedus or dry) forms o-amido-benzamide, 
6. Aniline at 60° forths tile anilide ol o-amido- 
benzoic acid.—7. V.NO, (S.G. 1'48) forma nitro- 
isatoic acid.—8. Nitrous add gas passed into 
water, containing isatoic acid suspended, forms 
(a)-nitro-saiicylic acid. Anthranilio acid is 
doubtless first formed, and this is then nitrated 
and exchanges NH, for OH.—9. Heated with 
methyl or ethyl alcohol it unites, forming orys- 
talline compounds, carboxylic acids - of tha 
methyl or ethVl ethers of o-amido-benzoio acid; 
CO 

The acid CO,H.NH.C,H,.CO^Me crystallisea 
in ne€Jles [17t°], while ihe corresponding 
CO,H.NH.C.H,.COj!!t forms needles [126°].- 
1(^, With b^oyl chloride at 210° it partly reacts 

thus: C.h/I -fBzOl 

\n.cojh 


♦ c -CO 
-00,-tHCl-hC.H,< I g 
'• r>NBz 


g forming benzoyl-ao* 
. NBz 

thranB [123°].—11. Bromine forms bromo-isatoio 
aoid, which gives with HCl (/3)-bipmo-anthranilia 
aoid<{206°].—G2. It dissolves in cold dilate NaOH 
with a bine flapreseenoe, but on standing tho 
fluoresoenoe vattishes and tBe solution then eon- 
tains anthranilio aoid (Priedliinder a. Wlefigol, 
B. 16,2227).—18. Phenol at 180° gives phMqil 
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9 -amida-henzaate er^staUisiog in £eedle#[70'’] 
(O. Bcbn«f a. £. r. Meyer, J. pr. [3] 36, 370).— 
14. Iiong boiling with glacial acetic add forma 
an amorphous compoqnd 0„H„N,0„ v. si. sol. 
ordinary solvents, whi^ yieldEkO-amido-benzoic 
acid when heated .with HOI or dilute H^SO^ 
(O. Schmidt,/.pr. [3] 36,380).—16. Heating with 
Ac,0 gives scetyl-o-amido-benzoio acid [180”] 
(S.).—^16. With hydroxylamine it forms o-amido- 
hanzoyl-hydrozylatuine (B. v. Meyer a. T. Bell* 
.CO 

mann,/.pr.[2]S3,19)OJH,< I +H^OH 

. \n.co,;h 

-fI,H,(NHj)CO.NH(OH) + CO,.—17. With phe- 
nyl-hydraetne it forms o-amido-benzoyl-phenyl-J 
.00 

hydrazine C,H,^ | • + PhNH.NHt 

\n.co,h 

- O.H,(NH,)CO.NPh.NH, + COr—18. It does not 
react with boiling di - methyl • anuine. — 
19. dPytpcateehin at 130° reacts thus (M. a. B.): 

* CO 

0.n,(0H).+0.H/l 

• 'N.COjH 

= CO,+0,Hj(NH,)00.0.0,H,0n, forming o-ozy- 
phenyl o-amido-bonzoate.—20. Boiled with for¬ 
mic acid it forms formyl-o-amido-benzoio acid 
and a we akj>a se, C,jH,gN,0,. This crystallises 
in rhombohed* (frdhi alcohol). It melts at 
[280°], with decomposition. Sparingly soluble 
In water, alcohol, benzene, and chloroform, S. 
(ether) '03 at 15°; S. (alcohol) 'll at 19°. 
Beadily soluble in NaOH.Aq, forming a crystal¬ 
line salt. Its hydrochloride forms prisms, but 
is decomposed by water. Heated with cone. HCl 
at 140° it forms CO„ formic acid, and the hydro¬ 
chloride of anthranilic acid (M. a. B.).—21. By 
treatment with PCI, in presence of POCl, a pro¬ 
duct is got whence methyl alcohol and ethyl 
alcohols respectively form crystalline products. 
The former gives C„H„N,0, [2I0“]; small 
needles. The latter gives C„H„N20, [170°]; 
needles. With cone. HCl ay.40° the latter gives 
EtCI and anthranilic acid (M:a. B.).—22. Bleach¬ 
ing powder suspended in chloroform changes 
some of the isatoic acid into an isomer [240°], 
soluble in alcohol, acetone, and benzene. It 
dissolves in NH„Aq without forming anthranil- 
araide (unlike isatoic acid), but when HCl is 
added .to toe solution an acid [260°] is ppd. 
(M. a. B,),—23. Heated with glacial acetic acid 
. and bromine (1 mol.) it forms bromo-isatoic acid, 
but with more bromine CP, is ^volved, and di>, 
trio and tetis-bromo-dlnido-benzoio acids are got, 

Ohloro-isatoie acid | •. 

^N.COja 

(o. 268°]. Prom ohloro-isatin (lOg.t, CrO, (2^.) 
and glacial acetic acid (120 g.) as ddwrfbed unuer 
bromo-isatin (Borsch, /. pr. [2] 33, 49). 

Prgpertue. — Pearly plates (from alcohol- 
ether). SI. sol. alcohol, acetane^ and glacial 
acetic acid, insoL b^ene, chloroform, eth«r, 
and water. , * c 

, Reactiens. —1. Cone. HCl forms ohloro-o- 

amido-benzoic acid [204^.—^2. Hot NH,Aq forms 
the amide of onloro-amido-benzoip imid. 

Sl-eUexe-liateit Mid OACi 

pee*]. 




OOfl 


Formation. —By oz|dation of di-ehlmro-isstin. 

Properties. —Yellow prisms (from aloohol- 
aoetoneh Melts at 264°-266° with decomposi¬ 
tion. V. sot acetone and glacial acetig acid, 
sol. alcohol and chloroform, v. si. sol. ether and 
benzene. Boiled with water it partly changes 
to di-chloro-o-araido-benzoiq acid, as show% by 
its violet fluorescence (Borsch, /. m. [2] 83, 6^. 

Reactions. —1. Cone. Hfll slowly converts it, 
on boiUng, into di-chloro-amido-benzoic acid 
[224°]r—2. With MH,Aq it gives di-obloro- 
amido-benzamide. 

XO ” 

Bromo-isateie acid 0,H,BrC | , 

\n.co,h 

[0.276°]. 

Formation. — 1. By oxidising bromo-issttn. 
3. From Br and isatoic acid suspended in glacial 
acetic acid at 90° (It. Borsch, /. pr. [2] 88, 
32). 

Properties. —Pearly pistes (from a mixture 
of alcohol and acetone). Sol. acetoXe. SI. sol- 
alcohol and glacial acetic acid. Insol. water, 
chloroform, ether, and benzene. 

Reactions. —1. With boiling cone, hydro¬ 
chloric acid it forms (8)-bromo-amido-benzoia 
acid C.H,Br(NII,)CO,H.-2. With hot NH,Aq 
it gives bromo-amido-benzaiflide. 

/CO , 

Bl-brome-isatoio acid 0,H,Br,^ I . 

\n.cojh 

[256°]. Obtained by oxidising di-bromo-isatia 
(10 g.) by CrO, (10 g.) in presence of glacial acetia 
acid (60 g.) as described under bromo-lesxm. 

Properties. — Flesh-coloured prisms (from 
alcohol-acetone). Sol. glacial acetic acid and 
acetone, si. sol. alcohol, chloroform, and benzene, 
hardly sol. ether, insol. water. Much more 
stable than bromo-isatoic acid. 

Reactions. —1. Boiled for a long time wilh 
cone. HCl it gives ofl CO„ leaving di-bromo-o- 
amido-benzoic acid.—2. It does not dissolve in 
NH,Aq. But if heated with it* at 100° for a 
long time it forms di-bromp-amido-benzamida 
O.H Jlr,(NH,)CO.NH , [197°]. 

liitro-isstoie acid 0,H,(NO,)NO.CO.,I]^ 
[220°-230°]. Formed by the action of HNO, 
(8.G. 1-48) on isatoic add. Insol. water and 
ether, si. sol. alcohol. Crystallises from equal 
parts of alcohol and acetone in pearly plates. It 
resembles isatoic acid, splitting up readily into 
CO, and nitro-o-amido-benzoio acid, when boiled 
withjlul or even with water. Nitro-isatoic acid 
is converted by aqueous NH, into nitro-amido- 
benzamide. By Sn and HCl it is reduced to di- 
amido-benzoic acid, CO, escaping. Bromine (in 
glacial acetic acid) converts it into mono-, m-, 
and tri- nitro-amido-benzoic acids (q. v.), 

/CO 

Hethyl-isatoip acid OM^et | . 

\n.oo,h 

^ Prsporafion.—Methyl-isatin (10 g.) is mixed 
mtb glacial acejic acid (60g.l and cooled well 
while a nSixture of CrO, (21 g.) in glacial aeetie 
acid (60 g.) is slowly added. B^er 13 hours at 
0° the mixture is heatgd loa2 hours at 40° and 
then to 70°. It is poured into water containing 
H,SO„ and the yellow powder crystallise front 
absolute alcohol(Panaotovid,/.or.[3]81,133; 
88,68).t 

fnipsrtits.—Fals-ysllow mystdlliM 
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(horn boiling alcohol) or trijnetrie oolomna (from 
acetone). At 24S° it saddeni; InoreaBee in bnlk, 
bntitmelta above 300°, giving off 00-. V. d. 
Bol. water, readily sol. boiling alcohol, ether, 
benzene, and chloroform.' 

Bfoetions. —1. Is more stable than isatoic 
acid, not being decomposed by dilate mineral 
acldk—2. HNO, (S.O. 1’48) dissolves it in the 
sold. After 12 hoar^water is-elowly added, and 
the pp. crystallised from benzene. It forms 
pale-yellow trimetrio plates of nitro-methyl- 
isatoi^ acid [176°]. This acid is reduced by 
Sn and HOI to a di-amido-toloio aciA — 
8. Warmed with HOI (S.G. 1'2), 00, is given o3, 
and the hydrochloride of amido-p-toluio acid 
[207“] formed.—4. Warmed with NB,Aq it gives 
the amide of amido-toluio aSd [178°].—6. With 
aniline in alcohol it forms the corresponding 
anilide [243°].—G. With phmyl-hydramne it 
forms the corresponding hydrazide.—7. With 
MeOH at 180° it forms methylio amido-toluate. 
-lid 0,H,N0, ».e. 

[226°]. Formed by boili-g 

acid 0,H,Me(NH,)00,H 
[67 or 37:1:2] with chloro-formio ether (Niomen- 
towsky a. Bozansh/, B. 22,1676). Needles or 
Boalear T. si. sol. benzene and ether, si. sol. 
alcohol. Decomposed on fusion. Acids and 
alkalis decompose it into CO, and amido-toluio 
acid [177°]. 

Iiomeride of isatoic acid v. Ahthsoxanio 
torn. 

IBATYSE OiiHi^jO,. Produced by the re¬ 
daction of isatin by zinc and dilute H,SO, by 
‘alcoholic ammonium sulphide, or by zinc-dust 
and HOAo (Laurent, A. Oh. [3] 3, 382; A. 72, 
38f(j Erdmann, J, pr. 24,16; 26, 438; Baeyer, 
B. 13,1309). Formed also by atmospheric oxi¬ 
dation of an aqueous solution of dioxindole 
(Baeye^a. Knop, A. 140, 10). White powder, 
with slightly greyish tint, almost insol. water, v. 
si. soL boiUng alcohol and ether. Separates 
from boiling alcohol in minute scales. Decom- 
pe red by heat, becoming at first violet-brown. 
Alcoholic potash forms isatio acid, indin, and 
other products. • 

Oi-ehloro-iiatyde 0 |,H„ 01 ,N, 04 . Formed by 
the action of ammonium sulphide on chloro- 
isadin. White powder; crystoUisable; insol. 
cold, v. sL toL hot, water; m. sol, boiling alco¬ 
hol, sol. hot oqaeous potassium sulphide.* At 
180° it is resolved into oUoro-isatin and ohloro- 
indin. Boiling aqueoos or alcoholic potash 
forms potassium ohloro-isatate and the salt 
0A01(NHJ.CH(0H).C0JK. 

Istra-ohloro-lsatyde C,^,01,N,0,, Produced 
by the action of ammonium sulphide on di- 
enloro-isatin. \Wte powder, in;^!. water. De¬ 
composed by heat into di-chloro-isatin and di- 
ehloro-indin. Alcoholic potash forms di-c^loro -1 
isatin and di-ohloro-o-amido-a-oxy-phet^l-acetio 
(di-chloro-hydrindip) adA 

Ict^bromo-ftatyde From di- 

bromo-isatin and ammonium sulphide. Besolved 
by heat into ^-bromo-isatin and di-bromo- 
Indin. , 

• Thio-lsatyde 0„H,^,0,8. Formed brslowly 
adding alcoholic potash to an alcoholic solution 
'oPfiwo-isatyde (Laurent, A. Oh. [B] 8, 463). 


OAMo<| . 

\n.oo,h 

an amido - toluic 


White «ystal(ine pdWder. May be fmtallised 
as minute reoiangular‘Males from hotolcohol. 
InsoL water, t. sL soL boiling doohol and ether. 
Cold potash forms indinrand other products. 
Hot potash forms the hydride of indin,« 

Si-thio-isatyde C,.H,^ASr When H,8 is 
passed into a cone, alcoholic solution of iratin 
'the liquid becomes pale yellow and on cooling 
deposits crystals of sulphur and of isatyde. The 
^trate when mixed with watei^deposits di-thio* 
isatyde (Laurent). Tellowish-grey amorphous 
powder. Decomposed by heat. Insol. boiling 
water, v. sol. warm alcohol and ether. Ammo¬ 
nium bisulphite converts it into * ammonium 
uulphisatanite’ NH,0,H,NS0,aq, which crystal¬ 
lises in large pale-yellow tables, T. sol. water, 
m. sol. alcohol. 

Di-bromo-di-thio-Uatyde 0„H„Br^,OA 
Formedetogether with di-bromo-tn-thio-isatyde, 
when HjS is passed into a boiling alcoholic 
solution of bromo-isatin (Gericke, A. ISfir,, Ai6). 
Tellowish-white powder; insoL hot water, sol. 
hot alcohol and ether. 

Si-bromo-tri-thic-isstyde CJ',H,JBrAOSr 
Formed as above. Yellowish-white powder. 

Isatane C, Formed, as a white pp., 

when di-thio-isatyde is boiled with a solution of 
ammonium bisulphite (Laprent, J. pr. 28, 346). 
Formed also by the action of st^um-amalgam 
on an acid solution of isatfn (Knop, J.pr. 97,65). 
Small white cubes (from ether or hot alcoW); 
insol. water. Decomposed by hot alcohouo 
potash into dioxindole and indirctin. Its alco¬ 
holic solution gives with ammoniacal AgNO, a 
white pp. of AgjCJHjjN.O,. 

ISEIHIONIC ACID Cyi,S 04 in. 
HO.OHpCH 2 .SO,H. Oxy-ethanesulphonicacid. 
Sulphonio acid of ethyl alcohol. MoL w. 126. 

Formation. —1. Discovered by Magnus in 
1833 (P. 27^378; A. 6,163) as a produoi of the 
action of SO, on alcohol or ether. Hence it is 
found among the residues in the preparation of 
ether.—2. By boilin^^ ethionio acid with water 
(Magnus, A. 82, 261).—8. By the action of SO, 
on barium ethyl sulphate (Meves, A. 148,196). 
4. By the action of nitrous acid on taurine 
NHrCH,.CH,.SO,H (W. Gibbs, Am. S. [2] 26,80). 

6. By heating chloro-ethyl-alcohol (chlorhydrin 
of glycol) with aqueous Na,SO, at 175° (Ooll- 
mann, A. 148, lOlh—6. By heating ethylene 
oxide with aqne&as EHSO, at 100° (Krlenraeyer 
a. Darmstadter, Z. 1868, 342).—7. Probably - 
foTmed by boilin^ethylSne bromide with aqueous 
Na,30, (James, O. J. 48, 44).—8. Bf* oxidisihg 
thio-glycol HO.OnrOH,.SH with nitric acid 
(Carius, A. 124, 26l). • 

• Preparation. —SO, is added, with shaking, 
to eg equi^ wqjight of ether at 0°. As soon as a 
sample mixed with water gives a heavy oil the 
whole is poured into water and the ethyl sulphate 
washed with water till neutral, dried over B,SOo 
treated with Its Bwn weight of SO,, and then 
into water. The tw« aqueous liquids are 
for a long tinap to decompose ethlonic 
acid, and then neutralised by baric carbonate; on 
evaporating baric isethionate is got ffl. Sfibner, 
A. 223; 212). • 

Propertnee. —strongly acid syrup, 
which gradually dries up ft a deliquescent 
radio-crystaUina mass. Is not decomposed at 
150°, but bhuAens at a higher temperaiuzA. Ite 
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uJtf decomposed boiliig ifitb mtar, 
■nd may even be heated to 300°, above whioh 
temperataie, hovOTer, the; lose water and 
change to di-isethionates. Po^h-fusion gives 
potassiim oarbonate, oxalate, snlphate, and 
snlphite. Berthelbr (Z, 1869, 68 ^ obtained 
acetylene, KjSO„ and hydrogen. PCI,- yields 
0 H,Cb 0 H 2 . 8 O,Cl, whioh la oonvected by heat¬ 
ing with aqueous ammonia into taurine (Eolbe, 
Jl. 112, 241), OAomie aoid oxidises isetbionio 
aoid to snlpho-aoetio aoid 0O,H.CHs:SO,H. 

Salts.—NH,A': ootahedra. [130T(Streoker); 
[186°] (Seyberth, S. 7, 891). At 236° it changes 
tit ammonium di-isethionate (Carl, B. 12,1604). 
—KA'; rhomboidal prisms, melting between 300* 
and 860° without los^t weight. May be crystal¬ 
lised from aloohol.—BaA',: transparent six- 
sided plates. [320°]. V. sol. water. 8 . (60 p.o. 
aloohol) 6 at 14°.—CuA'j 2aa: pale-greeif prisms. 
—^A': vers hygroscopic pearly needles. 

Tio*ble*salts with Et^SO, (Engelcke, A. 
218, 270). Prom NaA', HjSO„ and alcohp), and 


Double salt with Me,SO,.—NaA'Me,SO,. 
^ilky monoolinio tables (from alcohol), very 
hygroscopic. Decomposed by water at 80°, thus: 
cA((iH)SCt,NaMe,S0,+2H,0 
- 0,H,(0H)S0,H# 2MeOH + NaHSO.. 

Bthyl derivative Et 0 .CH 3 . 0 H,.S 0 ,H. 
Sulphonic acid of ether. 8.0. 81 1-369. The 
sodium salt is obtained by the action of ohloro- 
ethane sulphochloride on excess of NaOEt (B. 
Hubner,A.223,218). AlaofromCH,,Cl.Cn 2 .SO,Na 
and NaOEt. The free aoid is got by boiling with 
water the product obtained by acting with H,8 
on the tooleoular?) compound of its lead salt 
with le^ etliyl sulphate. It is a syrup. 

Saits.—NaA'. Plates. S. (alcohol) 2-7 at 
15°.—NaA'Jaq. Columns.—BaA'^aq.—ZnA'gOaq. 
Ilygrosoopio plates.—CuA'^Oaq. 

Double compounds*with the salts 
of ethyl sulphuric aoid EtSO,B[. Got by 
addingH,SO,and aloohol to EtO.CH,.CHj.SO,Na, 
filtering from Na^SO,, and neutralising with a 
metallic carbonate. The general formula is: 
C,H ,.SO.H, C,H,O.C,H,.80,H or C.H„S,0,H„ e.g. 
BaA" aq. Silky scales. —(NHJjA',A'L—PbA',A',. 
— Na.pt.',A',aq. — ZnA',A'i6aq. — OuA',A'j4aq. 
These salts are ve^ soluble in water. The free 
acid splits up on boiling with water, in the follow¬ 
ing manner; C,H,SD,HtEtO.0ja,.SO,H + 
-lltO.O,fl;SO.H + H,SO, -e EtOH. 

Ethyl etffer HO.OH,.eil,.SO,Bt. From 
AgA' and EtI (SMmpnewsky, j. R. 188#, 96). 

Ethyl derivative of the ethyl efher* 
Et0.CH,CH,80,Et. 8.G. M Hfi8. (impwe). 
Prom CH,d.Oa,.SO,Cl and NaOEt m ether. 
Not obtained quite pure. 

Beneoyl derivative BzO.CH,.aHrSflbH. 
Prom potassium isethionate dhd6BzCl (Engel- 
hatdta.Latsohinofl,e.l868,236)«-KA'! Leflf- 
wts; V. sol. boiling wate^ boL hot aloohol.— 
^^'laq: Large thm tables; m. sol. cold water, 
sol. boiling alonhoL 

Chloride HO.OHrOH,.SO,ta. Prdbably 
tomed, together with OH,QLCILSO,H and 
®Hi-Oa.0.80,01, By the action of SO, on ethyl 
chloride or of 0180,B on ethyleffe (Purgold, B. 
*> b04). Excess M SO, oonverta It into the 


ohloride of ethlonleadd (Olaesson, J.pr.m 19, 

268). 

Bi-isethlonU acid 0(0Hr0E^S0.H)- !»■ 
eulphonio acid of ethe^ The ammonium salt of 
this aoid is obtained by heating ammonium ise- 
tbionate to 210° (Carl, B. 13,1604).—(N£V,A”, 
[198°]. Slender leafiets ot scales; v. e. sol. 
water.—BaA" aq: prismatip tables.' Formed By 
beating barinm isethionate to 200° (Carl, B. 14, 

66). a . 

I8INOLA8S «. PaoTBiDS, Appendix 0. 

ISO. . Compounds whose names begi* with 
ISO- are usually described either under the name 
to which iso- has been prefixed or else under their 
systematie names as described in the Intro^- 
Ron to Artielee Belqting to Organie Ohenrietry, 
voL i. 

ISOKmiSH. Even a superficial reader of 
chemical literature will soon Moome aware that 
the term isomeric and the kindred expres¬ 
sions allotropio, metamerie, and pelymerio are 
by no means always used in consistent senses. 


conversion in^ barium salt BaA',Et,80vt:f5?»=-s sjndiiewillhawc^jgiierabledifficulty inolsarly 
NaA'EtjSO,. ._ j vaifiBSng tneir^'eiMt and relative import; it. 


therefore, appears desirable to discuss the mean¬ 
ings of these terms, especially from the hiktorioal 
side, and as far as possible tp define the sense in 
which they are severally applicable. The follow¬ 
ing extracts from the article Isomerism the 
first edition of this Dictionary, vol. iii. p. 416, 
1866, by J. A. Wanklyn, serve to shotf what 
views were held at the very outset of the period 
when the investigation of isomeric substances 
began largely to engage the attention of 
chemists:— 

*Iiomer(sm .—this term Is derived from Tees equal, end " 
titpos s part, and its employment Iw ohemlsts is an expres¬ 
sion of the fact that very different ohemical compounds 
have sometimes iAntloally the same ultimate oomposiiton. 
Two or more different bodies whioh are composed of the 
same elements, and ot the same proportions of these 
elements (4e. whioh hare the same peroentageoomyosition) 
are said to be Oomerte. Isomerism is wmetimes used in a 
narrower sense, being made to signify equality of moleoulsr 
weight, as well as identity in peroentage oompositioiu 
When the compounds have the same percentage oomprsd- 
tion, but different mole^^Iar weights, the term polsms/ie 
is employed. Thus there are the terms ItomsrU <ln fJb 
wide sense), signifying that the different bodies have the 
same peroents^ composition : Polsmerie. signifying that 
these different bodies have th? same percentage composi¬ 
tion, but different moieouiar weights; Jtonurfe (in its 
re'striotod sense), sometimes called Metamerie. signifying 
that the bodies nave the same percentage oompositioa, aud 
likewise the same moleonlar weight.' 
a 

Al examples, 'VPanklyn then cites butyric 
aoid, ethylic acetate, tUdehyde, and ethylenio 
oxide as isomeric compounds, using the term ta 
its widest sense: of these butyric aoid and ethy- 
lio acetate are said to be poZyinem with aldehyde 
and etbylenio oxide; butyric aoid being isomirio 
(in the restricted sense) or metamerie with ethy. 
lie acetate; aldcbyde and etbylenio oxide Itoing 
also metamerie compounds. Subsequently, 
-throughout his article, Wanklyn uses the tarai 
isomeric^ its Wide sense, substituting tiie tens 
metamerie for isomeric nsecL jp its restricted 
sense; thus he speaks of methyl, the simplest 
alcohol radicle, as metliunerib wit]; elbyl hymride 
(his article was written at a time when Sohor- , 
lemmer’B investigation was not fully recognised 
as affor^g proof of their identity); he points 
out thA several metamerie hexaiies are pos. 
sible I and even quotes ‘as a very remariiahlf 
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•ZAiDplo of motamorism * the different yarietiei 
of tfertarks aeid and raoemifi acid. 

The term allotro^ is made use of by Wank- 
IjD in an nnusuauy wide eense. Thus he 

c 

'Olowly related to the term isomerism ie the term 
aSlotrig^, Both of them have refereuoe to tiie same sub- 
iteatial isot, tIs. that diiKjremt substances have sometimes 
the'^same oltimate composition; but they differ in their 
maimer of stating it. Isoftorio and atlotropio are in fact 
eomplementa^toms,**isomeric** bcingemployed to predi¬ 
cate Identity of composition between different todies, 
whilst **aUotropio** expresses difference between bodies of 
Identical composition. Such bdng the force of these words, 
there Is^ oertain propriety in their usage; thus, whilst It 
is oorrect to lay ** butyric acid and aoetio ether are fso- 
merie,** it should be ** there are allotropie bodies of the 
' formula The same reason which enjoins the use 

of allotro]^ in this case prescribes it in the instance of 
■ingle elements; thus, for example we read of ** alloteoplo 
hinds of sulphur,** but nerer of*isomorio kinds. It is 
worthy of remark that coses of isomerism occurring In in- 
organTo chemistry are usually described by employing the 
allotFopy or allotroplo, while the rererse obtains in 
organic chemistry. This may be partly ascribed to there 
being always a rery wide difference—or else no difference 
at an—in the dbmposition of any definite inorganic sub- 
itanoes ; and hence the fact of identity or non-fdentity of 
oomposition being so easily ascertainable. It is implied in 
the form of expression, whlkt v* ”'*' 
ptfUet alone needs to be ic'*de forma.- 

iloation. Among organic bodies, on the other hand, It 
oontlnoally happens that tae dlfferencesof composition are 
[}aite decided, and yet so rery minute as to tax the utmost 

E ewers of chemical an^'sis for their recognition; and 
OBoe the superior dignity which the mere aflSrniation of 
Identity of ultimate composition acquires in the organic 
department of the science. The principal examples of 
tilotropy or isomerism, te. of the co-existence of identical 
altlmate Composition with difference of properties, will now 
be considered-* 

He tibeu cites Uie olefines as examples of 
polymerism, and afterwards discusses numerous 
oases of metamerism, seyeral of which were 
referred to above. 

Under the heading laomers among Inorganic 
Substances the following interesting passages 
ooofiz at conclusion of the article:— 

* As before remarked, the instances of inorganio iso¬ 
merism a|p usually o^ed instances of allotropy—Isomeric 
■nbstanoes and aliotropic substances being nearly equivalent 
expressions. The drcmentary subetanoes themselves offer 
many of isomeiism. . . . Ozone and oxygen are 

Isomerlo boaiee. . . . Bxperimeut has shown that the 
formula for ozone is higher than that for oxygen, 
bSC- bow mnob higher remains an ^n question. Sulphur, 
phosphorus, carbon, and many other elements present tome- 
mhat similar examples of allotropy or isomerism. Inorganio 
compounds, simb as the vakous forms of silicic acid, of 
sssqoioxide of iron, of sesqulozlde of ohromlum, of alumina, 
must be among substances affording example of 

It fM Hf ri**" The explanation of the existence of isomerism 
wU^re become sufficiently clear from the course which 
has been folfowed in describing the different exampj^ of it. 
*It la of oonsequenoe how the atoms of a compooni are 
arranged, as well as what kJi^ of atoms they are,” and 
bsnoe there may be very mmay^tally different substances 
■umposod of the same ultimate atoms. This Is In fact the 
vboitph^osophy of isomerism.’ 

Tha definitions given in Kekul£’s hehrbttch 
(1867) are snbstsntii^; the seme as those adopted 
by WanUyn; but he specially dravs attention to 
the ezlstenoe of compounds isom^ictnarsstncte<2 
tense, whioh, aoaoeding to the state of know¬ 
ledge of the time, were to be represented l:|y the 
same rational formulie, altbougMhey _eit{ier were 
posaessed of diSfp^pnt properties—as in the ease 
of the 0,.Hu hytooarbons and of msleio and 
famario a<dds, or the^ wef6 in all essential re- 
speets ohemioally identical but physically dif¬ 
ferent—snob as the tartsrio acids, mueio and 
saeohaiio acids, <to. The existence of oon^nnds 
. MMh aatiMsaelatter, in loot, gais rise to the m> 


oognitio:] ot a distino^kind of isomeriBm,ierm«d 
ph^sieal iiomSfiim. , e ^ 

In the latest edition of Watts* Foanei by 
Tilden (1886), polymerism te included under 
isomerism, but oimpoundt of the same mole- 
oular weight are sub-divid^ into (1) m^nieric 
bodies, namely, those which Exhibit dissimilar 
Iransformations under similar oiroumstanoes! 
propionio acid, methylic acetate, and ethylio 
formate are quoted as examples: and (2) isomerio 
bodies, strictly so-called, namely, those which' 
exhibit the same or closely similar decomposi¬ 
tions and transformations when subjeoted to 
the action of the same-reagents, suoh as tha 
(1„H„ hydrocarbons, the glucoses, the tartarih 
aSids, <&o. 

It will be noted how iooempatible are the 
definitions given by Wanklyn and in Fownes of 
the term metamerio; it has, however, nn- 
doubtediy been oustomary of late years to em¬ 
ploy the term metamerio in the sei^e indioaj^d 
in Fovmcs. '' 

In^'Gowan’s translation of Bernthson’s 
Chemistry (1889), the pjost modern 
book of its kind, polymerism is not reckoned 
under isomerism, but the definition given of 
metamerism is on the whole more in agreement 
with that quoted from Watts’ Fovmes ; after it 
has been explained that etknrs Bimh<h8 methyl- 
amyl ether, ethyl-butyl ether, and mpropyl ether 
are isomerio, we read:— * 

‘Such Isomerism, which depends upon the grouping toge¬ 
ther by a polyvalent element of alcohol radioles which ar. 
individually unequal, but the sum of whose elementa takeu 
together are equal. Is called tnetameritm. One of tha alcohol 
radiolee may here be replaced by hydrogen. . . . aicobole 
and ethers containing an equal number of oarbon atoma are 
therefore mctamerlc.* 

We further learn that the isomerism of the 
higher paraffins, since it is based upon the dis¬ 
similarity of the carbon chains, is often termed 
chain-isonieAsmi that the isomerism between 
ethylene and ethylidene chlorides, or between 
primary and secondly propyl alcohols, as it 
depends upon the dmerenoe in position of the 
substituting halogen or hydroxyl in the same 
carbon chain, is termed isomerism of place or 
position ; and that there is the third kind of iso¬ 
merism, via. metamerism. But obviously two 
different kinds of relationship are thiu inoluded 
under metamerism; that of position-isomerism, 
which obtains among the ethers themselves, 
whioh are necessarily all compounds of one 
primary type; agd th^ whioh obtains between 
the typically different * equf-moleculax,' aloohe’s 
and ethers, or true metamerism, if the Waits- 
Foxones definition fe adopted. 

If we oonsjder the origin of the four terms 
undm consideration we find that they were all 
devtied Bbraelins. The term isomeric is 
proposed in his Jahresbericht, handed in to the 
Swedish Academy ot Sciences, March 81,1681 
{cf. Wohler's (lersaan translation, 1832, ii. pp. 
44-.8), in the following wor^s 

*Da e« uc^hwen'llg IrtefUr gegebene Ideen bestimmte, 
and so vlel wfe mtiglloh (^nsequent gewhhlte, Ausdrllak. 
su besltsen, w habe ich vorgewhlagen, Ettrper von gleiohw 
ZusammenMtxung nnd nngleiohen Blgeaaobaftea U»- 
merUdrs su nenneBl vom grleohiKhtti Untu/ds (MS glelohea 
Thel^ luaunmeDgesetst).’ 

In the next volume of %ia Jahresbericht 
(Wfihler’s inuillationi 1888. p. 68) ha fiivsi • 
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*’***>®® **8 I modem and the original 

F5'*®'^"*«*Koniia«u beatimmen. loh ( ?*\ 8 nge: the conversion of the one metameride 
8«rrtehe. die aiM cine? I »°to. the other being •expressly referred to?it 
I would appear, in fact, that Berzelina distinotlr 
intended to apply the term /o those oomponnd* . 
wnion are capable, in modern phraseoloirv. 

It vas not until 1840 that Berzelius proposed 
tosubstitute the term alioiropia (• von iwirporos 

welohe8bedeutet,vonungleicherBesohaflonnrit:* 

„ 880 . p. 13) for isomerio, in the 

oases of the existence of modifications of elemen- 
tary substances. Ha appears, however, to have 
contemplated its extension to compounds, 
judging from the following passage;_ 


fitoZi, ™ m onyisatlTen Atomeo-Ansuhl derselben 

? °J* J; ®- “ho rotative Ansabl vun Kohloiistoll- unit 
-a.???*? I . Ulbildentiou Gas und Im Wein»i 

AfcS^^?hif ^ vom Qaae find bloss 1 

wSvi^JS^ ^ AtomeWasserstoff entlialten OH 

dagegen Im Welnbl 4 Atome Kohleu^ff imd « 
•■“tauten ein<l, O.H, urSlesTArt 
SUlm'wi*'*''’*'' Znairimlbnsetjiing, boi UiiBleichhoiten 
Wrmoii,milolito Ich 

■ It trill be clear frdhi this quotation, especially 
TOm the words which I have italicised, that 
Berzehus never intended that polymerisr* should 
be regarded as a form of isomerism. 

Bh^following passage from the same source 
olaarly e^ibits Berzelius’s intention as to the 

naa nrntmia 1 __ w a .« 


__ ^5 . , , O auvviAblUJl ua Kf sne , 

use which should be made of the term '\- ia- 
meno:— ♦ ^ i ‘'’V' 

3*’’* ”®°h andere TerhSItntasei wo Kbrner 
Ifs •ifccWtabep Slcno des Wortea Isomcrlaoh sohSra’ 
“bsolnto Atomenanziihl derselbcn 

sL Korpor ails zwd zusiimmi.ii- 
Or 8 ">"'» teatchen, die sloh 
SSJL "^“tao geaen cmandor umlogan, and In 

Folg. doazen anglelohe Kirper bUdon kiinnen :T B 
l».S°®°*.^“’5?'8*'88*“r“ZlnnoiydiU,undSiiS(SnO SO ) 
“'2 Zinnozyd, enthalten elirgi^roho 
h^„ it Uoraolbon Blciiient;, unil 

jedoch nioht alseiii 
betruolitet werden. Boi aolcben 
gewisso Zelt lang 

^tonden haban, odor wenn dieTemperatur geiindert winl 
der Beatandthelle In ilmeu yoreicli irelit.’ 
WMukoiiimtoderdarouwDggebt, und^atM 
daduroh eine anders besebaffene Verbindung entsteliL 

Brbbhun^ begleitct ijt. Um soicbe KiiJle bestimmt v«n 
kbnnon wir OafUi* die BezeicU- 
2 !ik 5 Kdrper gcbrauchen (tom uera In dcr- 

ulben Bedeutung wie in Ketnmorphosc).' 

Berzelius also oitos cyanic Stnd oyannrio acids, 
wtoh were not then regarded as compounds of 
different molecular weight, as instances of meta- 
merio impounds, regarding the conversion of 
!» J?. f ‘^8 former on heating as a case 
m wniob die Cyanursaure von einem zusam- 
mengesetzt^ Atom der erston Ordnung, odor 
einem Oxyd eines ternaren Badicals, in ein zu- 
sammen^setztes Atom der zweiten Ordnung. 
Mmlioh in Cyansaure mit chemisch gebundenom. 
W^er ubergeht.’ CyamehUe, infb which cyanic 
Mi^ponteffeously changes, and cyanuric acid, 
f" „ 8 .''? 8 “ff 8 8 o^mon, were twenigstens vor- 
laufig) laomeno oxiies of the salne radicle. 

j ® therefore that the ooaoeption in- 

wiTff.S? ^ 8 fimtion of metamerieni^iven^n 

Watts Fmmet, and in the first edition of thie dio- 
uonery, is soaroely in conformity with the use of 
«» oiT « B 8 rzolius; indeed, in 1840 he speaks 
methyiio'acAate as iso- 
meno. Prom the exadlple afforded, bj the two 

riven ‘‘■8 explanation 

Ez the change from cyanuric 

supposed that the oom- 
which he intended should bJ ineludea in 
m mtegoiT of metamerio substances were such 
Witt *"? typieday diffmnt, and 

™ 8 ^«ln 8 ion «»• woder* ^iotioe is ia 


88 ™ “•'w ‘ta elno Braaoho von dm wee wlr 
I^morlc neniicn, geben, niimlloli ( 1 ) ABotrSawe^ 
s'.‘wAi ,'^“8 ™j'iln SDgetUhrto Belsplel von len 

I The existence of compounds oontaioing allo- 
tropes of one of the constituent elements is dig- 
tmotly suggested here, but th»re is nothing to in- 
“““•■'.opes may bo regarded as 
related; that Borzehus had realised that tft re¬ 
lation might bo that of polymerides would appear 
to follow from his reference to PrankenheWa 
oxporiments on sulphur, in which it is suggssted 
that the different modifications of sulphur form 
corresponding gases, and that the dark-yellow 
gas of sulphur, weighing thrice as much as sul- 
phur gas should according to calculation, is not 
that of the modification occurring in the or^naiy 
sulphur compouuds (p. Ablotbopy, voI. i, p 128 • 
the view here taken is somewhat wider than that 
adored by Prof. L. Meyer in that article). 

As the term allotropic has a general sigriflea- 

tion,implyingonlyanof7iercon(fzft«n,andlnyolveB 

no assumption either regardzng the molecular 
weights of, or as to the nature of the relation¬ 
ship which obtains beWeen, the aUotropes,itmav- 
with groat advantage be employed in place of 
the term isomeric used in a wide sense; this latter 
term being preferably resfrioted to those cases 
in which there is the very closest similarity in 
structure. Polymorism, metamerism, and iso- 
rucrism may in fact all be regarded as varieties 
of allqJrBpy; there is certainly no reason why 
carbori compounds shored be considered apart 
from those of other elements, or from elementary 
substanoes. ' 

■* “ 

The rational tormnlss which are ordinarily 
made nse of are condensed symbolic expressions 
affording more or less complete information as 
to the characterisHo chemical properties of the 
expounds which they represent, especially with 
rd^i d to the manner in which they are formed, 
and in whjeh th^ undergo change when sub¬ 
mitted to the aotion of various agonts; and eqni- 
molecular allotropes which dffler either in their 
mode of formation or & their behavionr under 
similar circumstances are, as a role, necessarily 
represented by different rational fonnobs. The 
formul® .^orised for any class of oomponnds. 
however, wiU vary^ooording to the Views which 

Q 



82 ISOMBBraU. 


kte held M to the valencies o( the oonstitnent 
atoms. At present, formulas are almost invariably 
eonstructea on the hypothesis that the severm 
nniis of Affinity—tire valencies—of a polyad atom, 
■noh as that of carbon, nitrogen, or snlpbor, are 
of thename value and have identical functions; 
this oonclnsion beingtjased on the fact that none 
of {he simple deiivatijes of methane, ammonia, 
&o., exist in a greater number of modifications 
than the hypothesis requires. But it cannot be 
too positively stated that, notwithstanding the 
extenbto which experimental investigation has 
been carried, we are yet but on the threshold of 
the temple in which the mysteries of valency are 
enshrouded. The valency of the hydrogen atom 
is determined ex hypothesi to be unity, and when 
the facts generally are passdd in mental review, 
it would seem that this conclusion is no mere 
hypothesis; it is not improbable also that the 
valencies of the atoms of at least the majority 
of metallic elements are invariable; but the va¬ 
lencies of the atoms of the non-metals are appa¬ 
rently variable. By val ency is h ere understood 
•tom-fixing power.' 

Most discussions on valency are ma^'^ I- 
rather than scientific, in consequence of 
powerlessness at prment to decide what consti¬ 
tutes ‘a valency;’ the deduction from Faraday’s 
law at electrolysis, to which Helmholtz has 
directed the att^tion of chemists (Faraday lect., 
O. J, Trans. dSSl. p. 277), that definite, as it 
were atomipt'charges of electricity are associated 
with the atoms of matter—that a monad bears a 
■ingle charge, a dyad two, a triad three—is the 
only approach yet made to a theory of valency, 
irat hitherto chemists have avoided the discus- 
lion of the subject from this point of view. 

Oxygen and sulphur, nitrogen and phos- 
pherus, carbon and silicon, form gasiflable hy- 
irides, from the composition of which we infer 
that the atoms of these elements are divalent, 
livalent, and tetravalent, respectively; in the 
ease of carbon and |ilicon there is no reason to 
luppose that either element ever manifests a 
higher valency. But both water and ammonia 
ttadily combine with other tnolecules: the form- 
atioo of such compounds from water is rarely 
interpreted as evidence of the possession by 
oxygen of the power of acting as a tetrad; but 
the water molecule is usually supposed to func¬ 
tion in some occult maimer as a whole, and to 
enter into a state of ‘molecular combination ’ dif¬ 
ferent from that of' atomic combination ’ in'.’hich 
its oonstitnent atoms exist. The formation of 
anunonium compounds, however, is more usually 
regardr'd as due to the manifestation of a higher 
degree of valency by the nitrogen. Bnt there is 
BO good reason for explaining the behaviour of 
oxygen in one way, and that of nitrogen in an¬ 
other. t> 

The question to be decided is, whether a 
given element may possess two or more degreep 
of valency; and whether thesBo-oalled Atomio 
and uiolecuiar fopis of combinationdifier merely 
in degree and ^ in kind. Or, to pnt it in 

* It flp^ear8 to me that %ie term valeaey must at 
proeent be ueed in a perfeotly seneeal aenea, and that we 
eauuot iMtriet ear attention to the omuldemtioa o( 
stMona oomponndi (a, BquiVAiAmiT); in the oaea of sates, 
the pmbleme are tor the moat part of avety elmplt Und. 
andnralyexoifadifferenomof oplnleet; UqddeluaMlda, 
bsweves; inaenl ^seUdsa o( gnat oempleodlgr. 


anotheTwi^^is tite^tunber of atomlsjohaigM 
associated witSi a mvon atom invorwle oi 
variable; is it possilM for an oxygen or sulphur 
atom, for example, to oarpy more than two, or 
for a nitrogen or phosphorus atom to oaijy morn 
than three, charges ? l^e wittqr has endeavoured 
to explain the exhibition of varying degrees of 
Valency on the assumption that, while the num¬ 
ber of charges which any given atom can carry 
is invariable, a single charge cmay operate in, 
promoting the union of more than two atoms 
(c/. P. M. January 1888); that in water, ior 
example, the two charges of the oxygen atom 
are not fully engaged by those of the hydrogen 
iftoms, and that consequently the oxygen atom 
is still possessed of a certain amount of residual 
affinity. It may be conteS^ed that, according 
to this hypothesis, a compound formed of say 
'trimethylamine and ethyl iodide, Me,N.I£t, 
would be an allotrcpe of a oompound of ethyl 
dimethylamine and methyl iodide, S!tMe^ll.HeL 
The most careful experimental study of such 
cc'^*‘»nds (cf. V. Meyer a. Lecco, Be/r. 9, 809; 

-J-.ijurg,ijer. 9, 561, 1634; Kltnger a. Claas- 
uon, A. 243,193) has been made, however, with the 
result that, in the case of ammonium compounds, 
it is immaterial in what order or manner tho 
radicles are introduced; and the s^me is true 
in the case of sulphine coftpomeds; hence it is 
supposed that nitrogen Aas five, and sulphur 
four, affinities of equal value. But this by no 
means follows, as the obcurrcnce of ‘isomeric 
change ’ in such cases is in the highest degree 
probable—the oompound abcNId may alone be 
the stable form into which the allotropes abdNIo, 
acdNlb, bedNIa, all spontaneously undergo con¬ 
version immediately on formation. There is 
little doubt that such ' isomeric changes ’ occur 
far more frequently than is commonly supposed, 
and it is most important that the possibility of 
‘ isomeric change ’ should be very carefully kept 
in view in determining the constitution of com¬ 
pounds from the stady of their behaviour in a 
limited number or interactions. As valency 
cannot be determined from any i priori con¬ 
siderations, and can only be deduced from the 
knowledge of the structure of the compounds of 
the elements whose valency is to be determined, 
it is obvious that the structure of a substanos 
must be inferred from the widest ana most care¬ 
ful study of all its properties: the study of the 
relationships of allotropic substanoes is in fact 
inseparable froig that, of valency, and the con¬ 
verse is equally tme. ^ i « 

In the case qt ‘unsaturatad’ carbon oom- 
poands,oit has buen customa^ of late years to 
represent the affinities not engaged by other el^ 
mmts as saturating each other: thus, ethylene 
is lormulkted as H^CiCH,; acetylene as HOiOH. 
Thomsen's determinations of the heat of com¬ 
bustion of ethylene and acetylene in comparison 
with those qt saturated hydrocarbons, as well 
as the general behavion^ Of such nnsaturated 
compounds, baay, hemever, be held to favour the 
view that the carbon'atoms are possessed of free 

affinities, as expressed hj the tormula 

^ * 

HO-*' ^ dlsci^on of this quea. 

tion excited qpnsiderahle attention a few yean 
it has latterly almost falles iK|p 
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pUlflon 1 bat M mtj mmj of |h* oAes ot 
anomaloaAameriam, ob which an explanation 
is reqoind, ocoor among oomponnds ot the 
ethylenio type, it it oge of oonstderable impor- 
tanoe. The poaaibility ot the two forms ot com- 
. • H,0 

Unatioo piotored by the expressions || and 

H,0 

H,0— 

■hoold ala* be takeil into aoooi’ni, espe- 




oially in the oase of ethylenio derivatives. 

Among the more regondite problems of va- 
legoy teqoiring mention is that relating to the 
number of carbon atoms whiob form eloBed«| 
ehains or rings. It is now regarded as well es¬ 
tablished that, in addition to the six-atom ring 
ot benzene, five-atom rings also exist; indeed, 
their formation apparently takes plage with 
peooliar readiness; the existsnoe of both three- 
and^or-atone rings is now also generally held 
to be established, chiefly in consequence of the 
researches of W. H. Perkin, jnn. (c/. C, i 
Trofu. 1888. 801, et seq.). The hydrOvi^^®; 
obtained by the action of sodium on trimethyh 
bromide, BrOHrCH.^GH.^r, is almost univer¬ 
sally assumed to be the simplest compound of 

the kind, trimet^len^Q^^^OH,; as shown by 

Freund, its discoverer, this hydrocarbon has the 
remarkable property of being readily absorbed 
by a solution of hydrogen iodide, forming normal 
propyl iodide, although it is acted on with ex¬ 
treme slowness by bromine. By the action of 
ethylenio bromide on the disodium derivative | 
of elhylie malonate, Perkin has obtained an acid 
which ha regards as a trimethylenedicarboxylio 

acid ^^^O(COOH),; and by employing tri- 

metbylaaio bromide in place of ethylenio bromide, 
he has prepared what ha regards as tetramethyl- 

OH,—OH, 

enedioarboxylio acid I L :bothacids 

oa—dJoooH), 

closely resemble the hyuocarbon in their beha- 
vioot with bromine and halhydrides. The easy 
resolationof dosed carbon chains by halhydrides 
in this manner, however, is altogether without 
precedent in the case of five- and six-atom car¬ 
bon rii^, at all events, which, as a rule, cannot 
be split by means of halhy^des, bat are fre¬ 
quently resolvable by bromine; their behaviour 
is more nearly akin to that of Qve-atom ringsy 
Bue^ as those of furfurkn and indole, which also 
resist the action ef bromine, but are resolvable 
by treatment with ggents whion are oosamonly 
regarded as weaker than bromine (tl^e formation 
of pyridine derivatives from pyrrole and of qu- 
noUne derivativet from indole, which a^pear^o 
involve the resolution at some stage of the ope¬ 
ration of the five-atom rings, is contemplated in 
tb^ statement). The alternative formula for 
trimethylene, if it be spt a closed wain hydro* 
carbon, is O^OB^OBC^ wluoh repfeslnts it as 
a compound in which two teftcinal carbon atoms 
are each posses^ of a single free afidnity; the 
possibility ot the existence of snd) compounds 
bos not yet been eontemplatad by chemists, ek- 
cepting myself. It ia conoeivaUs, I think, that 
such a compound would be attackw I 7 bromine 
Vitlt 4ifflevtn Iv •onseguenoo of Die two tm- 


satisfied carbon atomafailing to assist each other 
in separating the constituent atoms of the 
bromine molecule and the impossibiliW ot a 
■ conducting chain of molecules ’ being Wormed 
between the carbon afbms, as bromine ia a di¬ 
electric; as solutions of the halhydrides ar%eieo- 
trol^es ot low resistance, each a conducting 
> chain might; however, be formed in their cash, 
and the requisite electrolyus of the halhydride 
molecule could thus occur. According to Thom¬ 
sen, trimethylene has a ’higher heat of combus¬ 
tion than propylene, CHs.CH;CH.j; jurtgingrfrom 
the analogy afforded by benzenoid compounds, 
it is to be expected, however, that the closure 
ot the chain involved in the formation of the 
three-atom ring would be attended with a con¬ 
siderable loss of enbrgy, and that propylene 
would, therefore, hove the higher heat of com- 
'bustion: its behaviour with bromine certainly 
justifies this view. The confirmation of Thom¬ 
sen's statement thus becomes of extreme im¬ 
portance. It is a notewortliy fact that ethylenio 
oxide, according to Thomsen, also has an excep- 
i''j(S%iparl(n*-!v“t of^irm.ation, and that this ob- 
iy>tvhasproposodvO represent it as a dimcthyl- 
cne oxide of the formula CII,O.CH,. Ethylenio 
oxide as represented by the c<giventional formula 
bears a sirwar relation to trimetliylene that f ur- 
furan bears to pentamethylene, thus • 

CH, 0 

CH, O 

/\ /\ H,0 CH, HO OH 

H,0-dH, H.,0-CH, II II B . 

H,0-CH, HO -CH 

Thomsen’s formula for ethylenio oxide is inad¬ 
missible, as it indicates a severance of the carbon 
atoms- if, howpygr, the formula wore written- 
CH,.CH,.0,'*k'^ «ild correspond to that given 
above to tri Ji.nylone; Thomsen’s observations 
that both ethylenio oxide and trimethylene have 
an exceptional heat of combustion may there¬ 
fore be regarded as mutually oonfirmatoj^. It 
is also to be noticed that the corfipound formed 
from ethylenio bromide and a'sulphideia not the 
corresponding sulphide, but the polymeride 
OH,—S—CH,* » 

thereof I | . If an open chain formula 

OH,-S-OH, » 

be assigned to trimethylene, Perkin’s tri- and 
tetramethylene derivatives must also be repre¬ 
sented by open chain formulce. Perkin has fully 
discussed this question, and has pointed out the 
impro'ftbility attaching to such formulie. The 
evidence does not appear to be sufficient, how¬ 
ever, to permit of a final decision being arrived 
at with regard to so difficult a question. 

I Finally, it is necessary to refer to a problem 
closely akin to the two previously considered, 
viz. that relating to the distribution ot the t^art 
affinities of the carbon atoms in olosed chains; 
of those affinities, that is to say, which are not 
eogaged in the formation of the ring, or in re¬ 
taining!* the hydrfgen atoms. This problem is 
ohiefiy of i!hportanoe in disoussing the strueture- 
of benzenoid hydrocarbons and flieir derivatives. 
Of the various formubs proposed for benzene, that 
ot Eekuld always has been, and still remains, the 
mostpopnlor; but it is opw to the serious objec¬ 
tion that itrepresentsbenzene as aoomponnd con¬ 
taining tHree pair|ot carbon atoms^ the same 
uondirion M the pair ill etbylensk Oewar’sfor- 

/T\ <1 
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uula la open to a similar gbjeotioa. The prism 
tormula of lisdenburg and the diagonal formnla 
of Claus cannot be objected to on this ground, 
but aretopen to oriticis n in many other respects, 
and in the light of Yon Baeyer’s recent researches 
on the reduction products of terephthalio acid 
(of. il. 245,103 ; 2Sli257) these formulas are gene¬ 
rally regarded as finally disposed of (c/. Miller, 0. 
S. Tratts. 1887.208).*' A symbol proposed by the 
writer in February 1887 (cf. P. if.), and a year 
later also by Yon Baeyer (A. 246,122), appears 
to b^ exempt from the deficiencies which cha¬ 
racterise previous formulas; but it embodies 
somewhat unconventional conceptions, and 
therefore has not yet attracted attention. The 


symbol in question 




has been very happily 


termed the centra formula by Yon Baeyer; he 
expressly states that this formula is to be under 
strod to indicate that * die 6 Kohlenstoffvalenzcn 
des Benzols sich sattigen, ohne dadurch drei 
Yerkettungen der Kohlenstofiatome zu bewirken ’ 
(A. 261, 285)—one valency of '[)i'h 
reoted towards the centre of the nng, 
valencies mutually paralyse each other 
122). My own wor^s were: ‘ Of the twenty-four 
affimties of the six carbon atoms twelve are en¬ 
gaged in the formation of the six-carbon ring, 
khile the remaining six react upon each other, 
acting towards a centre as it were, so that the 
afiinity may be said to be uniformly and sym¬ 
metrically distributed. ... I do not consider 
that, apart from its connexion with the other 
carbon atoms owing to their association in the 
ring, any one carbon atom is directly connected 
With any other atom not oontigBOUS to it in the 
ring . . . each individual cacboir ^..ercises an 
inriuenoe upon each and every other carbon 
atom , . . there is an excess of affinity beyond 
what is required to maintain the C,I1, ring; but 
1 do n%t consider that each carbon atom can be 
considered to Dave an affinity free.’ 

The conclusion'here arrived at with regard 
to benzene, that no direct connexion exists bo- 
^een any but the contiguous carbon atoms in 
the ring—that para-carbon atoms are not and 
cannot become nnitedr-may be regarded as of 
universal application. Yon Baeyer’s experi¬ 
ments prove, moreover, that the dihydro-tereph- 
tbalic acid in which an atom of hydrogen is as¬ 
sociated with each of the para-carbon /rtoms to 
which the carboxyls are attached, unlike lereph- 
thalio acid, behaves at an unsaturated com¬ 
pound, forming a tetrabromide, and that it is to 
e H.COjH 

be represented by tho formula . From 


It woiM also follow that in the case of tenzenoid 
compounds four of the^x' spam ’ sSlmties can¬ 
not act ‘ centrioally.’ To what extent this is true 
in the case of other rings ramains to be ascer¬ 
tained ; from th% remarlmble similarity of thio¬ 
phene and benzene, it would wpear prolrable that 
the former is to be represented as analogous to 
HO —OH 

JN/I 

benzene in structure, thus ^ 0 OH' whereas 


Y 


e.coja 

this it follows that the type changes on conver¬ 
sion of the ‘centric’ compound into the di-addl- 
tion compound, and probably tms is generally the 
case; tor example, when qninol is converted into 
quinoiM OH , . O 

e 0 

OH O a 

(jMMb 


the analogous compounds furfuran and pyrrgls 
»more nearly resemble the unsaturated com¬ 
pounds in their behaviour; but this is perhaps 
ascribable to tho influence fizercised by me oxy-. 
gen or imidogen. 

The foregoing brief discussion will suffice to 
direct mention to ^e numerous problems com¬ 
prised in the philosophy of iaomgrism. aqd to 
show how far from final are the conulusions 
as to structure which we are at present able 
to arrive at. e 

Su b large and rapidly increasing number of 
instances, it is impassible to assign different 
rational formula; to compounds undoubtedly 
different so long as the system employed takes 
into account merely the ftatur^of'the radicles 
and the manner in which the^ are associated as 
pictured by disposing them in a single plane. 
If, while assuming the hydrogen atoms in a 
compound, such as methane—in other words 
the four valencies of tho carbon atom—to be 
equal, it be supposed that the radicles intro¬ 
duced in place of the hydrogen atoms occupy 
relatively different positions in the plane, a 
variety of isomeric derivatives would appear to 
be possible : c.g. two of tho form two 

of the form CltBB,B„ and three of the form 
CBB,B,B,; B, B„ E„ E, being different radicles. 
A special study of methane derivatives from 
this point of view has been made by Henry, but 
both his results jnd our general experience 
show that isomerides such as are here contem¬ 
plated do not occur. 

By considering the arrangement of the atoms 
in space, conclusions have, however, been ar¬ 
rived at which are far more in harmony with 
experience. Such a step was first tdken in 1874 
by Yan’t Hoff {La Chiinie dans VEspdee, Bot- 
terdam, 1875), and independently and almost 
timultaneously by LeBel {Bl. [2] 22,837; cf. ibid. 
23,296). A German adaptation of Yan’t Hoff's 
pamphlet entitled. Die Lagerv^ der Atome im 
Baume,, was published in 1877 by Hermann. 
A full account of the subject is to be found 
in the previous edition of this dictionary and 
irrMilleps ‘Chemistry,’ vol. iii. 

The fundamental hypothesis of the Yan't 
Hoff system consists, as is well known, in sup¬ 
posing thatth^arbon atom occupies thecen^ 
qf a tetrahedron and that its four affinities are 
directed tovMrds tlm four solid angles. When 
four different radices are associated with the 
Carlmn atom, but only in such a case, two iso- 
merjdes are,possible, representSd by two irre¬ 
gular non-Boperposable tetrahedra bearing to 
each other the‘relation of^ object to its re¬ 
flected imagq,; and, moreover, these isomerides 
afaould Ijeof euantiomorphoqt oifystalUiMtenhM 
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aetiTO biM posABssej <3 equal Hofl as dependent oa raoli a differenee In itruc- 

and op^site rotatory pSwers, as the molecules ture. 

are unsjTnmotrioal, poh tetr^edra exhibiting, Such a stereometric mode of fonnulation doea 
in relation to an nisedrawn parallel to the oor< not afford an increased number of ex^esaions 
responding edges, a screw-sflaped grouping of for acetylenic derivatives; the same is true of 
the four summits, itifhiing to the right in the one benzenoid compounds if Kekul6’s symbol be 
form and to the left in the other. A carbon adopted (c/.Marsh,P.Af. Ifov. 1888,p.4S6). It* 
atom tbns situated is termed asymfnetric, and* may be noted, however, |hat the asymmetlio 
is represented in a formula by an italicised C. carbon atom hypothesis is applicable to the ex* 
ffhe hypothesis ^ryes therefore at once to ex- plam^tion of the optical activity manifested by 
plain both the existence of isomerides which a variety of closed chain compounds, such m 
cannot be represented by formula written in a qucrcitol and quinio acid, which are deriwtives 
single plane, and to account for the optical ao< of hexamethylene, and oonino and its homo* 
tsvity of certain substances. Thus in the case logues, which are derivatives of piperidine, 
of tartaric acid, which contains two asymmetriS Although the Van’t Hoff-Le Bel hypothesis 
carbon atoms, but» ja composed of two equal has been very generally accepted as affording a 
groups, (COOH)(HO}HO.OH(OH)(COOH), the sufficient explanation of a very large number of 
hypothesis indicates the existence of two opti* cases of isomerism difficult to account for in 
cally sDctive isomerides of equal but epposUe | accordance with the existing canons of belief, 
rotatory powers, and a thirfl inactive isomorido \ it is as yet by no means certain that it can be 
in^hich tlfb optical effect of the one asym> always so regarded; in many cases the difference 
metric carbon atom is balanced and neutralised between isomerides is so great ^at it is some* 
by the equal opposite effoct of the other; it what difficult to believe that it depends on so 
thus accounts )or the existence of. 4cxtr0‘, Iffivo-, comparatively simple a difference In structuro 
and fncso-tartaric acids; racemic acid, the fourth Ih^ presence of one or more asymmetric car* 
modification, apparently, is to be regarded as'*??, boi.gftoms woo^d involve. The two isomerio 
‘ physical' allotrope formed by the conjunctioR t'lrfS'in eoids are the veritable image the one of 
of the two«»active i^meridcs: it would seem iinf^tither; but this is rarely the case; thus 
that it does nft exin in solution. Van’t Hoff hydrobenzoin differs very considerably frctta iso- 
has shown, in a receniPmuch extended new edi- hydrobenzoin, ^do also mannitol and.dulcitol, 
tion of his pamphlet, that every prevision of and to a still gre'r'cr extent the acids, saccharic 
the hypothesis with reference to the optical and mucic, formed from these latter; in all 
characters of isomerides has been fulfilled in these cases the isomerism is assumed to depend 
the most complete manner possible by the in* on*i\ere geometricAl differences. In the case of 
vestigations carried out in the interval since its n?£^'!tuti'-ii,qj^ihiti.e intra-molecular neutralisa* 
enunciation by Le Bel and himself (cf. Dix tion of one asyr ^^felric carbon atom by the other ^ 
Ann4ea dans VUistoire d'une Theorie, Rotter* already prod^Ai"’ marked effect, us evidenced* 
dam, P. M. Bazendijk, 1887); this remarkable by the difference in properties of this acid in 
agreement of practice with theory has naturally comparison with either of the active modiftca- 
led to^he almost universal adoption of the tions. It may be, therefore, that in the case of 
hypothesis. ^ mannitol and dulcitol, and the acids fonued by 

Tile hypothesis also provides for a greater their oxidation, the accumulated effect of the 
number of isomerides in tb# case of compounds several asymmetric carbon ajpmjfis much greater 
of the ethylenio type than is indicated if the than in the case of tartaric acid, and hence the 
space relationship of the radicles be omitted greater difference in properties between the iso* 
from consideration; if a compound of the form merides. Very little alteration is involved iff 
RjR^CiCRjB, be represented by two tetrahedra the formation of racemic acid, and, as above 
joined so as to have one edge in common, it pointed out, this substante appears to be a mere 
will be fmgid that only one such figure can bo * physical' allotrope, hardly a polymeride, of its 
constructed, if either the four radicles are idea* active constituents; in certain cases the forma- 
tioal,or if only B| differs from orB,from R,; tIon of the ’racemic form’ is attended with a 
but if B, is different from and B, is also consid^abie alteration in properties—in the case 
different from B^, although aad B^.B^and XfJ, of leJbine and of camphoric acid, for example, 
asffidentioBlytwosuch figures may be constructed their racemio forms behigmach less soluble and 
'-this Is more fbadily rendeied obvious by the of higher melting-points than their optically 
adoption of thtesimpler pl^ of wrAing the active constituents. In these cases thera would 
symbols of the radicles attachecL to the two* seem to be a more intimate union than in the 
donbly-linked carbon atoms on ei|he( side ^f a case of racemio acid; the marked difference be- 
line representing the plane of ^eir conjunction, tween saccharic and mucic acid may be due te 
^ ^ ^ some such causesas this. But the isomerism ol 

‘Thus the syihbolB and represent modifi- the h^drobenzoins is more difficult to explain, 

<s o 0 a • ^ essuming that they are both compounds of tho 

’Cations in which in tlee one case the two similar formu^a(OsH,)HIO)HC.OGH(OH)(C,HJ. Inolud* 
radicles are situated symqfietricalfy ffith refer* ing a racemic form, four modi^i^tions of such a 
■ence to a plane at right angles to the axis of compound appear possible, two of which should 
the system, az^ in the other are symmetrically be optically active. Neither compound is optically 
aituated with reference to the axisof the system; active, and, judging from Zincke^s observations, 
such modifications may therefore be termedf as it does not appear probable that, it the one be 
WisHoenu has suggested, thephtns and axially the meso or inactive modification corresponding 
aymmetrio modifications, ff^erisomerism of to mescffartaric gold, the other is, the racemio 
Mlsio and lOttarlo aoids is regarded by Van’t form. The assumption that the one, perhaps 
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iBohydrobenzoIn, eontalM the two hydroxyl- 
groops attached to the on& carbon atomi thaa 
OA^O.O(OhLo.H„ would satiafactorUy ao- 
eonntto^ ita behaviour, but haa hitherto been 
rejected as improbable owing to the general beliot 
that compounds of such a character are excea- 
eively tnstable. But ft may be that the presence 
of dhe negative phenyl groups confers stability 
in such a case, much at in the case of chloral hy¬ 
drate; and it is weli to remoinber that in not a 
few instances of late years proof has been given 
of the incorrectness of views based on general 
eonsidfrations, as in the case of plnhalic chlor¬ 
ide, tor example, and the hydroxaraic aci^. 

Still greater diflionlties occur in accepting the 
conclusion that the Van't Hoff hypothesis affords 
an explanation of the isomerism of unsaturated 
compounds such as maleic and fumario acids, 
whi&, according to this view, are respectively 
the piano symmetrio and axially symmetric 
isomerides of the formula 

HC.COOH HOOO.OH 

II and II 

HO.COOH HO.COOH 

Malelo aold Famario acid. 

It is well known how great are the diScrences 
between these two acids, both in physical pro¬ 
perties and in general chemical boliaviour 
ihat maleic acid alone yields a corresponding 
inbydAde, fumario acid being converted into the 
lame ant^dride when dehydrated. Ostwaid also 
jas shown that the electrical cdnducti ]*.y of 
their solutions is such as to indicate thal jaleie 
acid is a weak acid akin to selphions a / phos¬ 
phorous acids, whereas fumarf acid i^a ell- 
marked dibasic acid (J. pr. l:Jf‘',>32^ttaleio 
stcid has also a considerably meater heat of com¬ 
bustion than fumario acid (Thomsen, J. pr. 40, 
20‘2b Boser has suggested that, whereas f umaric 
, aoi^s a normal di-carboxylic acid, maleic acid 
is to be represented by the formula 
, HC.CO 

t II >0 
HCiC(OH), 

This formula would afford a satisfactory ex¬ 
planation of the great diffenences observed be- 
tvmn the two acids, and it has been strongly 
advocated by Anschiitx (A, 254,168). No valid 
argument has yet been'advanced which would 
prevent its adoption. 

It may here be pointed out that no attention 
is paid in applying the Van’t Hoff hypothesis to 
unsaturated compounds to the peculiarities^ioh 
ate manifest in such compounds, and which ap¬ 
parently must be attributed to the presence of 
unsaturated carbon atoms; a ‘ double or etbylenic 
bond ’ iWrepresented as the precise equivalent of 
two single bonds, and a ‘treble or acetylenic 
bond' as the equivalent of three single bonds, 
which is oertamly not in accordance with facts, 
and especially with Thomsen’s flbservatians on 
the heats of combustion of onsaturated com¬ 
pounds. • 

Wislicenus has not only aco%)ted ties Van’t 
Hoff-Le Bel hypothesis in its entirety, but has 
in the most ingenious, manner possible extended 
its application, aand has indeavonred both to 
elucidate the structure of geometrically isomeric 
nusatorated compounds, and to explain the ‘ iso- 
nwio changes ’ which such compounds freqpently 
snUbit {AMuMihmgm imr wwitb phps. Olosss 


’ ib9n%. Sdebtiscbcit 

nd xiv. Lei^ig, 1887V • \; 


Band 1 _ 

In the cue of maleic and famaric ^d— 
anflnmltig that these are stereometric isomeridea— 
as pointed out originally bjr Vsn’t Hoff, the for- 
HOOO.CH r , ® 

mula n may witnont hesitation be 
, HC.COOH 

assigned to the latter, as it is iaca|isble of fom- 
ing an anhydride, whereas myleio acid, being^ 
easily convertible into the anhydride, is repre- 
H0.000H 

sented by the formula I ; in the cose 

HO.OOOH 

o{ crotonic and isocrotonic acids, however, it is 
more difficult to find criteria on which to bass a 
choice between the formula*'*' 

HC.CH, 0H,.0H 

_and _a_ I 


HO.COOH 


Ha.OOOH 


and similarly in other cases. Wis^oenns con¬ 
siders that if a compound of the" form 
consisting of the two systems 
B,B,C=, and —CB,B,, be derivable from a cor¬ 
responding acetylenic compound, its constitu¬ 
tion can' at once be inferred from the fact that 
whtn one pair of bonds between the carbon 
•tVinsin the acetylenic compound is severed, as 
(he two atoms are still unitM by^dodble bonds, 
no rotation of the systemacan take place; con¬ 
sequently the added radicles both occupy posi¬ 
tions on one side of the common axis of the 
systems. Thus the tolane dichloride melting at 
143°, obtained by chlorinating tolane, is neces¬ 
sarily the plane symmetric modification: 

0,H,.0 OA-COl 

„„lll + 01 . - n . 

C,H,.0 OA-C® 

The Isomeride of lower melting-^oint (68°) must 
therefore be regarded as the aually synunetric 
0,H,.CC1 

compound || . In principle this 

C10.0A 

method appears perMtly sound, but it is based 
on an assumption with reference to the manner in 
which the carbon atoms in ethylenio and acetyl¬ 
enic compounds are united, which, as previously 
pointed out, is perhaps open to question; it also 
involves the conclusion that the radicles attached 
to the carbon atoms are incapable of'changing 
their positions, which is also by no means a safe 
assumption, bearing in mind the extreme readi- 
negs with which * isom^c changes' occur. 

A method of ihore universal ap^liqption, but 
involving much more complex ct^siderations, u 
the followjpg. In saturated communds in which 
&e carbon atoms are united b/single affinities, 
%e carbon sydtem must be capable of rotating 
aboi^ another*; moreover, it is to be assumed 
that the atoms in a molecule—even those which 
ore not directly connected—exercise an influence 
on each other, an^ will therefore tend to condi¬ 
tio;} such rotation so that radicles which have 
the greatesb affinity ^ briftight into the oloBest 
proximity possible. Thus, on converting ethyl¬ 
ene into its chloride, in the first instance the 
change would take place in accordlnce with the , 
foUosnng scheme: 

HTTw , q^cn 

inn* ’ Sho* 






Bat, la eoanBqnenee of the lapeiloi ^nit; of 
h 7 drMa% for oblorma, eilbh a aretem iroold be 
DnBtaole, rotation would set in, and the more 
CHHOl 


siabls system 


wonld^nli 


ioiHH 

To take anotkeP case, that ot the oo&TersioQ 
of tolane tetraohloride into diohloride by reduc¬ 
tion; this compound may present three codt 
figurations, viz.: 

. gcAoioi goAdoi gc,H,oioi 
00.H^010l CCIC10,H. ooio,H4cr 
It would probably chiefly consist, especially at 
low temperatures, of the second and third modi- 
ideations, as the dissimilar radicles are most 
proximately situated in these; and as these t#o 
modifications woi]d both famish the axially 
symmetric dichloriae on reduction, it is to be 
supposed that the chief product of reduction 
will be this diohloride; actually thei molting 
at 68° is chiefly obtainet (Blank, A. 248, 1), 
(ftd is, therefore, to be supposed that this 
modification is axially symmetric—a conclusion 
which harmonises with that previously arrived 

To thistt may be objected that our know- 
of the relative affinities of the radicles 
within a compound is ;^urely hypothetical; and 
that it is by no means certain that dissimilar 
radicles w^uld in cases tend to influence and 
attract each (fther more than would similar ra¬ 
dicles. Thomsen’s observations on the heats 
combustion of chlorine compounds, in fact, would 
appear to favour an opposite conclusion. But a 
more important argument is to be found in the 
fact that in oases in which the constitution may 
fairly be regarded as established, the relation is 
of the obverse order to that required if tho con¬ 
tention of Wislicenus be correct: thus, the sym¬ 
metric or para-diderivative of benzene always 
has the highest melting-point; the same appears 
to be^rue of the symmetric tri- and tetra-deri- 
vatives; and, in the case of naphthalene, the 
axially symmetric isomeride is always that of 
highest melting-point S. Proe» 1888. 93). 

Another use which Wislicenus has made of tne 
argument here criticised may now be mentioned. 
It is a well-known fact that maleic acid is very 
readily converted into fumario by the action of 
acids. Wislicenus supposes that when this con¬ 
version i|f effected, for example, by bromhydric 
acid, .the double bond becomes severed, bromo- 
succinic acid being formed: 

HO.COOH ^ HgaCOOH , 

# EO.eOOH HCBr.COOH ’ 

bst rotatiou setting in, the radicles are brought 
•nto their prefevntial posititns, viz. * 
Hooagai^oog, when, by the action (S 

the water present, this modificatfbn ))ecotnes de¬ 
prived of hydrogen bromide, fumario acid natu¬ 
rally results. Although in the highest degree in¬ 
genious, this oonoeption unfurtupately does not 
appear to be in acorydance with the facts, fo>, as 
Anschiitz poiats oat (A. 254, l6d), the con¬ 
version takes plaoe under auditions under whioh 
the suoolnio privative is stable, and there is no 
resBon therefore to suppose tbpt such a com¬ 
pound is formed at any stag, of the oonvetsion 
of maleio into tamario acid { if malelo aoi<) be 
(ormulatsd in the manner adwocatod by An- 


a 0 bfitz, lU eoavenfon bilo fomarlo add by toid< 
is easily ondetstood. 

Victor Meyer’e researohea hare led him to 
carry speculation even further. On enbmiiting 
benzil to the action of^hydroxylamine, Xeyer and 
Goldschmidt obtained an a-dihydroxime wUeh 
they found wae converted into a more elable 0- 
isomeride by heating with%lcohol to about ISO”; 
a careful investigation of these compoundi Vae 
subsequently made by Meyer and Auwen, bat 
they were nnable to discover any gnbstantial 
diiference in their chemical behaviour, and they 
oame to the conclusion that both must be re¬ 
garded as compounds of one and the same formula 
C„H,.C(N.0H).0(N.0H).C,Hj. As the existence 
of two such compounds was inoompatible with 
the assumption that carbon atoms rmited by 
single affinities are free to rotate, Meyer and 
Bieoke (B. 21, 946) have put forward an hypo¬ 
thesis as to the nature of the carbon atom itself 
which serves to account for two kinds of union 
by single affinities, one in whioh mtation is im¬ 
possible, the other in which it con freely take 
place. Baving regard, however, to the readi¬ 
ness with which ‘ isomerio change' takes plaoe, 
and to the extremely imperfect state of our know¬ 
ledge of the exaot manner in which polyad ele¬ 
ments are held in association, there cannot be 
,:ny doubt that it is premature to condude that 
the benzil dihydroximes are necessarily struo- 
Cuzally identical; the study of ohsmioal inter¬ 
changes is after all but an approximate and 
fallible mode of determining structure. 

Vifsckte oh and Werner {Ber. 23,11) havsqaito 
recently j^oposed to extend the Van't Hofl con¬ 
ception to the nitrogen atom itself. They sup¬ 
pose that in some nitrogen compounds the three 
affinities of the nitrogen atom are directed 
towards three of the solid angles of an irregular 
tetrahedron, and that the nitrogen atom itsslf is 
located at the fourth. In the case of oompounds' 
of tho form CXY:NZ, whioh are comparable with 
carbon compounds of the form OXy:OfiZ, it is 
conceivable that the Z radicTe may alter its 
position in space relatively to the radicles X 
and Y. and thus giyo rise to isomerides. 

Victor Meyer (B. 23,567) has, however, poin^d 
out that the views of Eantzscb and Werner are 
in many respects in oondiot with the experi¬ 
mental evidence. This memoir is a noteworthy 
contribution to the discussion of a number of 
the more obscure cases of isomerism. (The two 
pap^l here referred to have been published since 
this article was in tyjje.) 

It is here the place to refer to the nnmerons 
discussions which have taken plaoe d^ing late 
years in cases in which one set of interaetiona 
of a oomponnd appear to be in acoordanoe with 
one formula, while another set favour a diSerent 
but closely related formula, whioh have led,’ in 
fact, to the recognition of labile or psendo-fortiB 
capable of passing spontaneously into stahla 
fornlB. For ejample, it has lon^ been a ques¬ 
tion whether ethylio acetoacetate is to be repre¬ 
sented as GH,.CO.OH,.CO,EFhr by the formula 
CH,.G(0H):CH.C02Bt. A discussion of aaich 
cases nas been given by Ijaar1(B. 18,643; 19, 
780), who proposes to term such isomerides 
tautomeric. But, as he practioally himself 
admiM, the us^of such a term savours of tauto- 



88 


ISOMEBIStf. 


logy. V. Meyer aubseqaently brought forward 
A BUggestion of Jacobson's to substitute des- 
Motropio for tautomerie. Hantzsch and Herr* 
mann {p. 20, 2801), while using the term tauto- 
merUm when speaking of <sompounds capable of 
passing from the one type into the other, pro¬ 
posed- to limit the 1|erm deamotropio to each of 
' th^ states. As the phenomena in question are 
theoutoomeof mobiKty and not of fixity, the 
new term also appeam to be particularly ill 
ehosen, and bearing in mind the intention of 
Berzeliusin introducing the term metameric (see 
p. 81)bit would appear that this old term is a 
peculiarly appropriate one to use in such cases. 
Laar suggests that a compound which is capa¬ 
ble of an ‘ alternative' behaviour actually has 
an alternating structure, the intra-molecular 
condition being such that the structure is of one 
kind at one moment and different at another. 
But, as Hantzsch and Herrmann remark, it is 
Boarcely necessary to make such an assumption. 
Etb^lio suocfinylosucoinate and its derivatives 
manifest the peculiarity in question in a high 
degree, acting sometimes as quinonic compounds 
' and sometimes as quinols, in modes sucli as 
correspond to the presence of one or other of the 
two forms CO.CH{CO.,m and C(OH).C(CO,Et). 
Ab a rule only one of the forms is stable, the 
other being developed in the course of the 
ehangd; thus phloroglucol appeam to be a true 
trihydroxylbenzene, i.e» a phenol; but frequently 
it affords derivatives of * triketohexamethylene,’ 
which may with propriety be termed phlorop^-\- 
oona. Thus tr id 

CHj 

/\ 

«. 00 CO 

i I 

‘ hoI^oh V 

phloroglucol. Pblorogluoone. 

It is not improbable that in those cases in which 
the several forms cai.be obtained in a definite 
■ erystaUine form, the neoessary stability is con- 
tmei by onion oi the fundamental molecules 
amongst themselves. The formation of such 
moleoolar complexes is rendered probable by a 
large number of observations; one of the most 
striking is that recently brought forward by 
Perkin in the case of orthomethoxybonxalde* 
hyde CH.O.CJH,.COH (0. Trans. 188'J. 549), 
wbiob is capable of existing in two solid fcwdi- 
fioations, one unstable m^ing at 3°, the other 
Stahls and melting at S5‘o°. A list of similar 
oases of what is sometimes termed physical iso¬ 
merism is quoted by Perkin. 

Having thus briefly touched on the numerous 
problems which the study of the different kinds 
of allofropum presents, it appears ^sirable finally 
to rs-direot attention to the ternrmology of the 
tublroi 

^e term allotropio, as already pointed snt, 
bas a perfectly general meaniog*and isuthere- 
fore applicable to the phenomena generally, and 
may be need in all cases in ,whiah the nature of 
the nlationship is obsenrs. | 

Aomrding to our modeni conosptions, truly 
Uomsrio substances—substances composed of | 
sqnal parts—are eqni-molecular oompoundteon- 
twning idsntios^ mdioles arrangsit in rdatively | 


diflereft modm, and on the prinoiple (^f<Mll!ng A 
spade a spade" bearing in mind that it'Was ob¬ 
viously the intention of Berselius to limit ths 
scope of the expression, thg term isomerio should 
be used only with*relerenae to suoh ooutuounds. 
The spaoe relationship of &oradioles being the 
determining cause of isomerism, although it is 
fUot always requisite in order that it may beooma 
apparent to express their relationship aooording 
to stereometrio oanons, it is searoely neoessary 
to make any principal ^stinotion between oases, 
such, for example, as ooeor among bensene de¬ 
rivatives and between the tartaric acids; but 
if it be thought desirable to call attention itx 
pme way to the finer isomerism whioh obtains 
in oases such as the latter, t^e term eikoisomer- 
ism, from sUdr, a likeness dr image, may be sag- ' 
gested as not inappropriate. 

Typiqally different allotropes belonging to 
different classes of compounds might well be 
termed heteromeric, metamerio being rqserfSd 
for those heteromerie allotropes which ohange 
their type with exceptional facility in the 
coarse of ohemical intorohangest but if the 
use of the term in this restricted sense be ob¬ 
jected to, suoh allotropes might advantageously 
be spoken of as isodynamic. Allotropes belong¬ 
ing to the same class but consisting qf different 
radicles—the butylio aloonols, ftr example— 
.might be termed isonomicr It appears unneces¬ 
sary to specially distinguish the physical iso¬ 
merism manifest in the oecnrrence of several 
crystalline forms of different melting-point. The 
phenomena of pleomorphism generally, as well 
as those involved in ohange of state from solid 
to liquid and gas, and the existence of allo¬ 
tropio forms both of the metallie and non- 
metallie elements, are now being more and more 
generally attributed to changes in molecniar 
complexity; and if this be the ease, snofi olio- 
tropes mostly partake of the nature of polymeric 
allotropes. H, B. A. 

ISOHOBFHISM (Iffvt, equal to; form). 
In the year 1819 Mitsoherlicb (A. Gh. [2] 14. 
172) discovered that oertain arsenates and 
phosphates of analogous oonstitution crystallised 
in the same form; subsequent investigation 
(A.Ch [2] 19, 350 ; 24, 264, 356) led to the 
general conclusion that substances of qnalogous 
chemical constitution possess the same or nearly 
the same crystalline forms, and will under suit¬ 
able conditions crystallise together in all propor¬ 
tions to form hqmogeneous mixed crystals; 
such substances are termed isomorphons. Ik 
spite of numerous attempts to widen or other¬ 
wise modify it, this definition hf s lasted to Um 
pjpsent time. Owing, however, to reoent re¬ 
searches, especiallyi those of Groth, it will be 
best 9ot to'trdht isomorphism as an isolated 
phenomenon, but as a part of that branch of 
physical ohemistry wbiim studies the relations 
^tween the olmmipal composition and crystal¬ 
line form of bodies, and whii^ from a knowledge 
of the constiftitlbn and^henuoal properties of it 
snbstanee seeks to premet its system, form, and 
orystallographio constants. We a^ still very 
far indeed from doing anything approaohing to 
this, tor, although' attempts have not been want¬ 
ing—o. Sobrauf (PAJfsikaltseAsllfiinsraIoffW,1888. 
bd. 2,166; Z. 266) and Barlow 10. N. 68, 

8,16) - small saocess has so fu attended than. 



OTOMrtSf ?/ ohAiical constitution and 
properties alone ; if, however, we find that in a 

SZitT®® in » “r“in 

"® “.“““pani* by a certain 
rimnirf ’'® ?*? ,af8“e «>»* similar atoms 
•imilarly arranged wUl be accompanied bv a 

hypothesis is found to^be 
®^' * f ’‘“/“‘fioation has resulted in the dis- 
aoveryof relations between the forms of sub- 
stauMB more or less chemically allied. These 
relations m&y bo conveniently disonssed under 
the three following heads: — 

• I. The same chemical substance possesses 
two or more forms— Polymorphism. • 

„ [®a moss, or less closely related 
chemicrily have more or less analogous forms— 
™o^]^tropy, including Isomorphism. 

III. Bodies not ohemically related •possess 
tb^same loim—Isogonism. • 

SIH S-r 

“stwofJjubntjinces cousidcre,! Isomorubous Iiavb 

M’»i naf «/4** by Arzruiii above. For 

i laomorphww In determiulnv atotnio wulirhti 

r. Atomic xjnP uo^i{cuL.«a wkiohts, toI. l p. aae. ^ 

.,, 1 .^ 1 °*'™““'"““-. believed that every 

substance possessed its own oharaeteristio form 
and, in spite of numerous observations tending 
to establish the chemical identity of caleito and 
arr^omte (p. De Lisle. Klappmth, TheLrd: 
o.?i. * romeyeiy, refused to admit that the same 
substance could yield two distinct kinds of crys- 
u® ‘he work on the arsenates 

a w "’’.'e** ie'i him to announce that 

two diffwent ohemical compounds could possess 
crystalline form, 
Mitseherhoh found that NaH^0..H,0 gave, ac- 
cording to the conditions, two kinds of crystals 
hj8 discovery in 182%(^. Gh. [2] 24, 264) 
that sulphur crystallised both in rhombic and 
thl^Mh convertible the one into 

hy change of temperature alone, csta- 
^ conclusively tnat the same substance 
could exist in two different forms; to express 
f‘!Z®aP^®^?f®"* MitscherUch proposed^ the 

Do^ibiI^?T’ recognised the 

friOTOjyhiswt. The existence of 
several modifioations of the same substance may 
c^PPCssed bj* the terms pofymo/f 
or hMeromorpUsm. At the present time 
wose terms are visually applied to compounds 
raly, polymorphisiB, when oxhiSited by elbrnents® 

anotw ?*®?* °”® ^‘“oiThous modification i»to 
aSd‘eif ^“® ^®®" ccpcon'hy ctn'lied Sy &hma“n, 
cases have been oollected and dis¬ 
cussed by him m his MoUkularphysik, 2 vols. 

" r l^^-iTa/vol.’ ii.""pp: 

lioh“o!fw«Z7i; ‘‘“® ** Slitscher. 

Ob.™- .?** ™P*^ B^owth of organic 

provided a large number of new®sub- 
as Z orj^tallographio examination, -and 
*"”®®-“* “v"!’ c“®cfl leomorphisin 
bH^^ *“o»8anio Mibstonoes had been esta- 
duMtt:^"“®*°“ ““C^Pt® were made to intro- 
no* we s«m«aoneeption into oi!gania ohemistry. 
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In general, however, these efforts were frnitlese. 
and the researohes merely resulted in the intro- 
duetion of new terms and in several attempts at 
widenmg Mitsoherhob^s definition. * 

. who investigated the halogen 

. substitutionandadditionproduotsofnaphthalene 

t J’’® o““oluded that 

»«oossaryfor isomor- 
i phism. Nicklds and De la Provostaye oollected 
cases of analogous angles and introduced new 
terms, such as hemi-isomorphism, isomero- 
morphism, and hemimorphism, to expressAhose 
cases m which crystals of two substa^^l2!d 
each a zone with nearly similar angles Iv. 
97^®oQi*’^ i**®!® ““‘hors, G. B. 11,15,20,28,26, 
zl’ 1 - ^®®‘®“'’ ®B®'“ (O- B. 26, 686) found 

analogies between the tartrates, while other 
workera in the same direction were Eammels- 
fj ’ ®®'c‘®®®®- Sella, and Hjortdahl 

(J. pr. 94,286). Owing to the paucity of reaulta, 
IP rai®®it^®*'®D ‘avour till Grath, in 1871 
-B- 3, 449), attacked the subjeot 

inZ t® ^ ''*®'^> ®“d set himself to 

invcstipto the changes in crystal-form which 
take place when one or more of the hydrogen 
“ 0 ‘ceule, such as benxene, 
ai e pbstituted by other atoips or groups. The 
relatips observed between the form of the 
parent substance and the form of the stbsti- 
tuted body Gioth terms morphotropio relations, 

-Ic he attributes the actual change of form 
anbstitution to the morphotropio 
force of the elementary atom or group. Bom- 
en®, which crystallises in rhombic pyramids, 
was the first substance examined by Groth • ha 
compared its form with the forms of as many as 
of .‘‘S .bydroxy., nitre, amido. and 
b»l. i’ “Of*.®***."**®!! products, and his researohes 
Thl l™? ‘*1® f?''°wjng general statomeat. 

Ihe loss the chemical character of the oom- 
bination is changed by substitution the Jess ia 
also the ohpge of orystal-form, whioh depends 
‘'".‘‘'c cpecifio morptiotiCpio properties 
of the substituting atom or group; 

‘be chemlpal nature and crystalline 
system of the body in which substitution ooours,» 
a. Gn the relative positions of the substituting 

atoms or groups in the mSlecule. 

1. Morphotropio properties of atoms 
and groups. 

(a.) The metals. Potassium and ammonium, 
thus” fo’’ °“fy change one 

o- ■ ’ o 4 « 

Picric aeid rhombic 0-937 : 1.- 0-974 
Potassium picrate „ 0-942 : J, ; 1.869 

effect*^”^*’ olbttli metals produce the sama 

(6.) Subatltutivn of OH for H in bensene 
derivatives only altera the orystalUne form 
sightly, and m rhombic substances the ratios of 
two of .the axes jsmain nnaltered, and only tha 
third axisla materially afleotod. " 

NO, and NH, behave mnoh Hie OH. 


Benzene. , 

Besoroin , . 

Nitrophenol 1:2 . 
Dinitropifenol l;2;d 
Trinitrophenol 1:2:4:6 


t* **• 4 * 

rhombic 0-891 ; 1; 0-799 
M 0-910 :1: 0-640 
• 0-878 : 1: 0-6007 

0-98ai.; 1:0-768 
0-087 :1: 0-974 
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(«.) 01, Br, and t act o^are energetioalljr, bat 
leas TOfpiIaily, than NO,. anglea o( one 

aone, hoverer, remain like those of the parent 
anbstanoe, while the system is generally altered 
to one ot lower symmetiya 
Benaene . . rhombio 110 : 1I0 m96°'30' 

, Dioblorobenzene pbliqne „ „ 98°-40' 

Tetraohlorobenzene „ „ „ 96‘’-17' 

(d.) The inBuenOe of the OH, group ia 
extremely variable, depending very much on 
the nature of the substance into which it 
enters. Among the substituted ammonias it is 
often‘’without influence; thus, 2NH,Cl.PtCl,, 
8NH(CHJ,01.PtCl„ 2N(CH.),Cl.PtCl„ aU crys- 
tallise in the cubic system. 

3. Influence of the nature of the 
parent substance. When the parent sub¬ 
stance belongs to the cubic system, substitution 
has either no influence on the form, or else 
oanses change to a system of lower symmetry. 
In other systems the axial ratios may alone alter, 
or the systehi itself may be changed, according 
to the morphotropic force ot tbo substituting 
element or group. If the hydrogen atoms of like 
functions are replaced singly the system fre¬ 
quently at flrst changes to one of lower symmetry, 
but when the substitution is complete returns to 
the symmetry of tiie parent substance. The 
methyl substitution compounds of 3NH,01.FtCl| 
illustrate this well;— 


2NH.Cl.PtOL . 

2NH,(OH,)Cl.PtCa, 

2NH,{CH,),01.PtCl, 

2NH(CH,),Cl.Pt01, 

SN(a^,01.PtCl, 


Cubic 

Bbombohedral 

Bhombio 

Cubic 

Cubic 


w As an illustration of the influence of the che¬ 
mical nature of the parent substance, we may 
quote the observation of Hintze that, contrary 
to ^e general rule, the substitution of the 
parafflnoid H in (C,H,),CH by |OH) or Br raises 
ihe symmetry, instead of lowering it. 

B. Inflnenqp of position.—The relative 
position of the substituting atoms in the mole- 
enle has a very great influence on the form of 
fte crystal; but we are very*far from being able 
to connect form and constitution. 

As a rule the cryst^s of isomerides exhibit 
very few analogies, and in many cases none at all. 
In the benzene series, however, a few relations 
have been observed, though even here they are 
rare, and often more readily detected by a com¬ 
parison of the isomerides with the pareft^sub- 
stanoe than directly witl| each other. Thus a 
comparison of the angles given by Bodewig (P. 
158, 282) for the three dinitrobenxenes shows 
that certain analogies do exist, although the 
somponnds do not orystallise in the same system, 
while »i«(a-OJS,(NOJ| is related to benzene itself, 
as is shown in &e following tabjp:— 

ate 

OA_ rbomblo 0*891 :1: om 

•tOACKO,), obUqae (HtllS: 1: 0*5789 jfaOTV*' 

«.OjL(NO.)« rhombio 0*9430: 1 1 Q|53B4 
pXiM»oX Obllqae 8*0888 .* 1: l*04Si fi #87o*49' 

(r« 

The aboTe eaampIoB Bnffice to show rerj 
dearly that the great iifflnenoe exercised by 
position renders &e discovery of the morpho- 
ItMio . properties of an element or group very 
dimenlt. Thus we have stated above t^at the 
entry ot Ibe nitro- group into bevsene leaves the 


aysten^’and aval ratio a:i unaltered, wWe the t 
a^ is morenr less changed. This°s«atemenl 
we found held good for o-C,E,(NO,)OHi 
0A(N0,),0H(1:2:4), g.^(NO,),OH(l:3:4:6), 

and m.0JB,^N0,)ti As soon, however, m we be¬ 
come acqu^ted with o- sad i>-0,H,(NO,), the 
generality of our statement disappears, and the 
loxaot morphotropic value of the NO, group re¬ 
mains still undetermined. Although we are not 
in a position to deduce form from a knowledge 
ot constitution alone, we may often from the 
chemical analogy of two substances, the form 
of one of which is knowii, draw conclusions as to 
the form of the other; or, vice vend, knowing the 
term ot two substances, and the constitution of 
one ot them, we may draw imnolusions as to the 
constitution ot the other. Inis method has been 
chiefly employed in inorganic chemistry, but 
Friedldqder {Z. K. S. 166) has made use ot it in 
order to throw light an the constitution of the tri¬ 
nitrobenzene got by nitratingOT-0,H](NO,);j. The 
trinitrobenzene made in this way may be either 
of throe theoretically possible ones. It crystal¬ 
lises, however, in the rhombic sytitem, and has 
the axial ratios 0'961:1 ; 0'763, and agrees ac¬ 
cordingly with »tt-C,H,(NOJ.. On the other 
hand it shows little or no analogy to the forms 
of 0 - or p-C,H,{NO,)„ and it is therefore probable 
that this substance is symmdcricakirinitrobenzene 
1:3:5. A comparison of,its form with that of 
picric acid C,H,(NOJ,OH(l:3:6:6), rhombic 
0'937 ; 1 ; 0-974, confirms this view. 

IsouoBPiioTnopi and Isoudbfuish. When 
the products obtained by replacing the hydrogen 
atoms of the parent substance by two olosdy- 
allied atoms or groups are compared together 
they are often found to orystallise in identical 
or nearly identical forms ; such products are 
isomorphous, while the substituting atoms or 
groups are said to possess the same morpliotropio 
force, or to be isomorphotropio. Thus, K and 
NE, are isomorphotropio, and replace the H of 
acids to give isomor^ous salts. 

The term morphotropy was flrst applied to 
oases in which an atom of H was substituted, 
but the conception may very conveniently be 
extended to include all cases of substitution 
whatever; thus, EBr may be regarded as derived 
from KCl by substituting Cl by Br, and since KCl 
and KBr both crystallise in the same system and 
possess very similar physical characters, they 
are isomorphous, while Cl and Br are isomor- 
pliotropio. The neater the analogies between 
the substituting atoms the greater is .the corre¬ 
spondence between the forms of their compound,' 
i.s. the n^te olosetr isomorphous are they; but 
^ecause two elements are isomSrphotropio when 
in combinatioh with one set of atoms or groups 
it dies nit aecessarily follow that .they are 
always isomorphotropio, tor the moiphotropio 
force of any atom is largely conditioned by the 
compounds in which it finds itself. Again, 
K<yp {P. 63, #46) nas pointed out that although 
it IS often truathat two isomorphous substances 
combine with a thir#to form two isomorphous 
compounds (SohrSder), we cannoA as has been 
too &|quently done, deduce the isomorphism ot 
elements from* the isomorphism of their com¬ 
pounds; there arafaw elemenip which ifl^ot by 
such a mode ot^reasoning be (nude isomorphous, 
Elements are only truly isomorphous when they 



ISOMORPHISM,. 81 


_ __ „ tonus j*if they 

morelywfiibine with anetherelenfent orgronpto 
form isomorphoas oompoonds they mar be spoken 
of as iaomoiphotr^io in that p^ioiUar class of 
oompouds. As we nave seen, the oonoeption 
of morphotropy rpoludes that of isomorphism. 
Mow, ever sinoe the latter term was intrc^uced, 
great diffioultieB have been felt in defining it. 
and in finding teats which might authoritatively 
decide in any gi vn case whether two substances 
were isomorphoas or not. Mitsoherlioh's defini¬ 
tion is vagne, for we at once ask, What consti¬ 
tutes chemical analogy^ And again. How widely 
ipay the angles of two substances differ and the 
snbstances still be considered iaomorphou%? 
The truth seems to be that no bard and fast 
. line can be drawlf between those substances 
which are so closely related morphotropically as 
to be considered nndoubtedly isomorphoas, and 
those slightly less olosely splated whose isomor- 
pWsnL is danbtfnl; while we may pass by im¬ 
perceptible staM from truly isomorphoas bodies 
to others to which, although they stiU exhibit 
relations, thiwterm is as evidently inapplicable. 
Although it seems impossible in the present 
state of onr knowledge to give a definition which 
shall distinctly mark off isomorphoas bodies from 
those which are merely closely related morpho- 
tropioally, mia is nSt in practice attended with 
any very great inconvenience, for the difficulty 
is abie% one of nomenclature; moat cases of 
isomorphism are at once recognised as such, and 
it is only in comparatively few instances that we 
must hesitate. 

In doubttnl cases much assistance may often 
be obtained by a comparison of the other pro¬ 
perties of the two substances. Besides great 
similarity of form, agreement in several other 
physical properties has been thought necessary 
beforeetwo substances could be considered iso¬ 
morphoas; and we must now notice in detail 
the more important of these properties, pointing 
out the weight which has Jiaen attached to each 
as a test of isomorphism. 

Physical properties of isomorphons 
substances. 

(a.) Oeometrical properties. As the name 
itself implies, near egaality of external form is 
the first and most essential condition for iso- 
morphisnf. Absolute geometrical isomorphism, 
however, does not exist except in the case of snb¬ 
stances crystallising in the cubic system; in all 
other systems small diff^enoes of angle occuv a 
^t first noticed by Wollaston. These differences 
*are seldom ennally distributed; in rhombic 
oblique and triqUnio orystalt the anopalies are 
often confined to one sone, another zone pe^ 
ndicnlar to the first having th% same imgles 
both oases. Here a difficulty* mbets ul, for 
we ask, Row great may these differences become 
and the substances still remain isomo^hous? 
Unfortunately no defiuiite answer to this ques¬ 
tion is possible; some authors nave admitted 
mudb wider diflerenoss than othets, while others 
still have gone so far us to admit that the 
boundaries of the systems may be overstepped. 
It is perhaps best to restrict the term ipomor- 
phous to substanoes crystallising in the mme 
system With heai^y the same angles. It is to 
be noted that though all anbstaipies crystallising 
iu the cubic system have exactly the same angles 


they are not necessarily isomorphoas; to be so 
they must be eithel both holohedral or must 
bodi possess the same kind of hemihedrism, and 
must also agree in other properties,.saoh as 
cleavage and power of forming mixed orystals. 

(b.) Cleavage. Isomorphons bodies possess 
as a rule the same cleavages: variation^in ths 
relative perfection of such cleavages are, how' 
ever, possible. This property is especially use¬ 
ful in assisting us to detect isomorphism in ths 
cubic system. 

(c.) Thermal amductimty. Jannetas (O, B. 
7B, 1601) has shown that certain isomd^hous 
substances have axes of maximum and 
minimum conductivity of like direction and 
magnitude. 

(d.) Coefficient of expansion. The data are 
not sufficient for general conclusions to be drawn, 
and no simple relations have been detected at 
present. 

(e.) Etched figures. Since these stand in a 
close relation to crystalline fomfi Banmhauer 
has sought to use them as a test of isomorphism. 
He finds that isomorphoas substances give, as a 
rule, the same sort of etched figures, but that 
they often differ in orientation. 

(/.) Optical properties. These have been 
specially compared by Senormont (A. Oh. [8] 83, 
391), TopsoS, and duistiansen (A. Oh. 1, 6). 
No general law baa been established, but as a 
rule isomorphons bodies if uniaxial have the same 
sign of doubie refraction, and if biaxial have 
the plane of the optic axes similsrly oriented, 
but biaxial crystals, oblique and triclinio ones 
especially, exhibit frequent exceptions. Optical 
properties are, moreover, very sensitive to 
changes of temperature, which often do not in-> 
fiuenhe isomorphoas substanoes to ths same 
degree (Arzruni, Z. K. 1,165). 

(g.) Specific volume. The relations between , 
chemical composition, S.V., and crystalline 
form are of special importance, sinctv several 
authors have considered near^quality of S.T, 
an essential condition for* isomorphism. The 
first of these was Eopp {A. 36,1; P. 47,188; 
62, 248, 262 ; 53, M6), his views may be brie^ 
summarised as follows; (1) The condition tat 
isomorphism is equalituor near equality of S.V. 
The answer to the question, how widely may the 
S.V.’s differ and the substances remain isomor- 
phouB, is given by the empirical formula 

D .where v and v, are the S.V.’s of the 

^(» + i>,) 

two substances. If 1)=:0 the isomorphism is 
perfect, but if D is greater than -83 the sub¬ 
stances are not isomorpbous; thus the value of D 
for the two substances ZnCO.and CaCO., whose 
B.V.’s are 28-2 and 36-8 respectively, is -284; 
they are, thereffire, isomorphous. (2) Eopp has * 
also pointed out that the nearer are the axial 
ratios of a series of isomorphoas bodies the 
neamr are their S.V.’s. This statement, though 
eriticisfti by Sdbrfider, appears to hold good, and 
has received the support of Tsshermak (Sits. W. 
45 [2] 603) and Schrauf (P. 184,417). The for¬ 
mer expresses the law as follows; ' The series 
of crystal-dimensions and specific volniflies is in 
each group of isomorphoas bodies of analogous 
compiyition the same.’ As an illnstration hs 
gives me serieAif rhombohedial oarbonstes; 
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ZnCO, 
MgCO. 
fMgFe)CO, 
FeCO, 
MnCO, 
CaCO, 


a 

1 

1 

1 

1 

1 

•'I 


: <f 

: 0-807 

I 0-812 

0-814 

0-819 

0-822 

0-854 


28-2? 

27-9 

29- 2 

30- 2 
81-9 
80-8 


-» - . X# ou-o 

J 106. 226 i 
resembling 

^ *? P^Pera he comes 

IL™ “*® etetements made 

thSa- • ?"** ®=‘P'^e»ee3 himself 

tnus. Ine TOeoifio volumes of isomornhooa 

8®°®''?' 2 “>te as muoh*^from 
«nnn5^°**'w Specific volumes of corre¬ 

sponding heteromorphous compounds’ fSchrii I 
f" °®®®‘he term heteromorphous as opposed to 
®«®n considered STO? 

“O'* he believes that i 

his results lead him to a new law. viz. ‘Iftwoell 

t?on ^ith Sr*’®’/ “■ ®"‘®'' *“‘o corabina- 

ti ®‘®“c“‘e or groups o. n. e, &c., 

to form the compounds a o and b o. a n and b n 
’’’ ''®l°"8*'»8totho same type and 

P®*”’ ‘''®“ **‘® <Jiffei-encea of 
the speoiflo volumes of A o and b o. a d and b d 

ialiTirf “ *’ “’7®*® ®1“®'-’ “■ however, the 

pairs of compounds are not isomorpho.is, or if 

the differed’’®”® ^“‘''® '’®'®"8 *o <J'«erent ty,)es, 
t?™. 7T®®® “/® ®® ® '•“'® enequal. Schrtde; 
toms bodies of equal S.V. isosterie, and the 
equality of the differences of analogous naira 

Ktlir- A^®P‘j"8‘hie nonTclaC” 

. t “®y ‘'® chortly expressed thus • 

ja^SlelostoS:!’"°“® ‘’“■■® ‘«’® 

der’«®eJ;t-'^““'' (t.c.) finds that, although SchrS- 
reanlt. ” eofounded, his own 

'“atos thus*’-‘“7’ ‘‘® 

diff«.l“ 't -^“ong iBomorphoua bodies a like 
mfference of composition corresponds to a like 

fifTfa ■ ‘J*"® «‘® difference 

JJr- 01 IS about equal to 6-8. 


sMdlar oonstitutios.itod the 
orystal-system to which^hese compouSs’belong! 

Ci^ic S.V. j f^Obligue S V 
AmjPtOl, 150-6 ) Am,Ou(S?),)j.6aq 218 


KsPtOl. 


AmjIrCa, 

K,Ir 01 , 


Tetragonal 
Am2CuCL.2aq 
"KjjCuCl^. 2aq 


Bhombic 

AnjjSOa 

K,SO, 



S^Ou(SO,),61»q 206 


74-6 

65-6 

9-0 


13 

A^efSOJj.6aq 21/ 
KjFe(SOJr6aq 197 

"is 

I AmjZn(S04),.6sq 211 

^2n(S(^5,.6a^ 

To 


av. 
NaBr 33-4 
N&Ol 27-2 

6-9 


S.V. 
KBr 44-3 
KOI 37-9 


av. 

AgBn, 31-8 
AgCl 26-0 


6-4 <• 


6-8 


S.V. 

AmBr 42-2 
AmCl 36-2 

”fo 


Apparent ezoeptions to Schrader's law are be¬ 
lieved by Tschermak to be due to difference of 

SlMtrote ‘a ® enhstancos compared, and he 
illwtrates this by the following table of tliffer- 
ence for the change of conjposition K to Am • 
B.V. ST 

ihnCl 85-2 AmBr 42-2 


2-7 

« S-V. 

KjPtCl, 134-6 
Am^tCl, 160-6 

16-0 


KjSd, 

Am,80, 74-6 

9^, 


t^*eM'i?a ®"hstances‘'of the 

M'O. '^"® ™ “ these again with 

traM*?n^^y.t^’u™®''®®’'®'’ endeavoured to 
waoe a connMtion between the varving .differ 
•nces riiown by pairs of demenfc^^™^ 


the atomic volume curve PFRmnTn » 

:r“p>=t|=^= 

j discrepancies jrhich exist between the 
relative densities of mfny of the oomr^ZTst sub 
' ?i®"®®7®® K-ren by different obser^s? we m“st 

i^grrbtTurdr'”^®® ®«®-®®‘- 

sub^^rnct.*”’®*’®'"®® «®»n®rphou» 

(«-) IPormation of layer-crytaU. . 
t6.) Formation of mixed crystals. 

(a.) Layer-crystals. These are made hv 
®"'^ ®®'’®‘““®® “ “ ®®>n‘ion 

S®p'hur ®"®®'®^‘®"®®«‘he HftestKS 

Thus ' 


"I*':*'. *• crystal of common alum whon 
brou^t mto s solution of chrome ^ 00 ^ 

of"the t^®M''!?n®f“’“''*7' again the sulph^es 
I r' N® M SO.-7aq where M''=.Zn, Mg Fe 
r ’in’tB ®""“®° ®‘l®”®°‘°“® another. ® ’ 

...bV ®®®f® 'Thera tha forms of the two 

subs ances arevthe same the new particle7ha™ 
exactly the same oriSitation ^as those of the 
nucleus. Klocke (Z. jsr. 2. 1441 h« 
menf*^/° *i8i*Jtdifferences between^tte phrao- 

where 1 c«7i I ^ ®"°‘'- ®®®®“- “d in^those 
Where a costal )frows m fla own Bointion 

etched figures on the faces oi 
two potassium ^um oiystaU, he grew one is 
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own Bolotion, the other in » solution of lAimoma 
iron alAif; in the first, case the*etched figures 
were rapidly filled up from the bottom, in the 
second very much flattened ootahedra of am¬ 
monia ^on alum Wire developed at certain 
points an the orys^ of common alum, and per¬ 
fectly parallel to it, they then increased laterally, 
and covered up the etched figures, which re¬ 
mained unaltered till the new htyei reached 
them. , 

' Although the power of forming overgrowths 
seems to be a necessary consequence of iso¬ 
morphism, the property is not confined to iso- 
f orphous substances alone, and from the perfect 
conformity of form and orientation exhibited 
isomorphous substances, such as the alums, we 
. may pass by imptKeptible stages to cases of 
regular orientation among substances possessing 
but little chemical analogy and crystallising in 
different systems. Thus r^ile TiO.^, tetragonal. 
iEH>ft^ fougd developed on the basal plane of 
b(BmMitoFe,0„ rhombohedral.in such a way that 
the c axis of the rutile lies in a plane of sym¬ 
metry of the liiematita. 

A specially interesting and much discussed 
case of overgrowth is that of caloito CaCO, rhom- 
bohedral rr'=74° 66' and NaNO, rhombohodral 
rr' = 73“ 27'. When a rhombohedron of OaCOj 
is placed iB a:^olutfbn of NaNO, this substance 
is deposited on the former in small rhombo- 
hedra, whoso morphological axis and planes of 
symmetry are exactly parallel to those of the 
CaCOj, these rhombohedra grow till they meet, 
a polysynthetio crystal being the result. Kopp | 
accordingly made a difference between growth ! 
in this case and the regular increase of alum [ 
crystals; in the light of Klooke’s work, and ; 
taking into consideration the slight difference of : 
the angles rr', such a distinction vanishes, and | 
if the formation of overgrowths is a test of iso- i 
morphism, these two substances are certainty 
isomorphous, a view confirmed by the agree¬ 
ment in their other physical characters; the dif¬ 
ference in their chcmicaj^constitution leads us 
rather to regard them as an example of isogonism. 

Olosely connected with the formation of 
layer-crystals are Thomson'sresearches on super¬ 
saturated solutions (G. J. 1879. 196); he has 
shown that snpersaturated solutions of certain 
salts oanTeadily be crystallised by the addition 
of crystals of isomorphous salts, while crystals 
of substances not possessing the same form, or 
fragments of amorphous bodies, such as gl|ss, 
^ve no influence. Thv& a si^crsaturated solu- 
vTIon of ^g8Q,.7aq is at once crystallised by 
ZnSO,.7aq, NiSO-.faq, andlalso by j3oSO|.7aq 
and FeS 04 . 7 aq,*who 8 e action, however, is le^ 
rapid; on the other hand, Na]8O,.10aq, KaCi, 
and glass, are quite inactive. CommonWalum 
can Iw crystalli^ by iron and chrome alums, 
while other cubic substances, such as NaOl.FeS,, 
and Fe,0„ are inactive. 

This appears to be an eWbellbnt test of iso-' 
morphism as far asBt gora, but it uiifortaniftely 
is of very limited applicanon. 

Although at the present time the formation 
of layer-crysftds cannot be considered aconoln- 
live proof of isomorphism, the Access or f«ilara 
of attempts to olj^ain them may help us to deter¬ 
mine whether two substances orystalliaing in the 
pvbie syttem •» Uomoq^ui dr not. 


(A discussion of numerous cases of layer- 
crystallisation will bb found in Lehmann’s Afois- 
kularphysik,Bd.i.pp. 893-407 ; v.also Waoker- 
nogel, KOstnera Archiv, 6, 293, and eapeoislly 
Kopp, B. 12, 901.) . 

(b.) Mixed cryataU, To obtain mixed crys¬ 
tals solutions of two Bubst^ces are mixe^ or in 
some oases the two substances are simply meltecT 
together, and then allovwd to crystallise; we 
thus obtain perfectly homogeneous crystals, 
which’ do not, however, contain their components 
in any fixed ratio. 

As a rule only isomorphous substanodb yield 
mixed crystals, and their formation is usually 
considered the best criterion of isomorphism. 
[Klein (C. B. 96, 781), Kopp (B. 12, 868; 17, 
1105), but c. also Brngelmann (B. 17, 2369), and 
especially Lehmann (l.c. Bd. 1. 420,466, 461).] 

Numerous researches have been undertaken 
with a view to the elucidation of the constitution 
and mode of formation of mixed crystals, while 
other investigators have endeavoured to trace the 
connexion between their physical properties and 
those of their components. 

Orovilh of mixed crystals. Mixed crystals 
arc most readily formed when the two substances 
have nearly equal solubility, and in this case 
Bammelsberg (P. 91, 321)>has found that the 
ratioof the two salts in tbemixed crystal is about 
the same as in the solution, mixed oryAals of 
ZnSO,. 7aq and MgSO,.7aq afford a case in point; 
it, however, as more usually happens, the solu¬ 
bilities differ, thefirstorystalsalwaysoontainmost 
of the less soluble salt, the last most of the more 
soluble; such salts are CuS 04 . 6 aq and MnSO«.6aq. 
Thomson (Z.c.) has pointed out that in the case 
of the crystallisation of supersaturated solutions, 
consisting of a mixture of two substances, the 
composition of the mixed crystal depends very 
much on the velocity of crystallisation; it ‘this 
takes place suddenly the composition of the' 
mixed crystal is much the same as th^t of the 
solution, if slowly the less sol^le salt is depo¬ 
sited first. 4 

The physical properties of mimed 
crystals. * 

(a) Geometrical propertiea. Mixed crysttils 
belong to the same system as their components, 
but exhibit simpler fonns; cf. calcite and dolo¬ 
mite, and V. also Bammelsberg (l.c.}. In some 
cases the angles of mixed crystals lie between 
those of their components, this usually bolds 
goo(j|for the naturally oocurring mixtures of (hs 
rhombohedral carbonates, thus: 

Chalybite FeCO,* rr* - 72“-89' 

Pistomesite (FeMg)CO, =■ 72“'43' 

Magnesite MgCO, ••72%82' 

But even in this scries exceptions are not want¬ 
ing, and as a rule no simple relation can be 
detected between the angles of the mixed crystals 
and those of it?oomponents; thus Groth (P. 188, 
198) in the case of the permanganates and per- 
chlqrates found that the angles of the mixed crys¬ 
tals often lay dutside those of their oompouanti. 

KOlO, rhombic i%819:liD-6866 
Kj^Oljo* 0-7797:ld)-6408 

* 0-7889:l:0-6898 

• '■"KifoO, • 0-7»74d:0-6»| 
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In th« erjrBtol containing lMn:llCl the ratio 
ftnt lies inside the limits, and the other two oni- 
•id«; tnriher increase in theqnantit; of Mn causes 
the fomvof the mixed crystal to approach nearer 
to that oi EOlO,. Similan results have been oh- 
t^ned by Arzruni on the aUcaline earths (B. 5. 
^OiS),‘ Meminar on (baryto.ocelestin (Min. MU. 
1875. 69), y. Lang on Am^SO, and E^SO, (SUt. 
W. 1868. 81, 86), Arzdjni and Baerwald on com- 
pounds of FeS, and FeAs, (Z. K. 7, 337), and 
lastly by Miers in his investigations of pronstite 
and pnargyrite (Afm. Mag. 8, 37). 

i o.y Optical popertia. 
i.) Index of refraction. In the year 1878 
Dnfet (0. R. 86, 881), from an investigation of 
HgBO,.7aq, Ni^,.7aq, and ZnS0,.7aq, found 
that the connection between the chemical com¬ 
position of isomorphous mixtures and their 
indioes of refraotion is one of simple proportion¬ 
ality, BO that expressing the results graphically 
by taking, along two axes at right angles, 
ordinates prd)>ortional to the observed values of 
ft, and absoisBes proportional to the percentage 
of one component in the mixture, the resulting 
curve is a straight line. Fook (Z. K. 4, 583) 
has, however, taken exception to Dufet’s work, 
and although he finds that the changes in the 
values of the ordino-y and extraordinary ray 
are proportional to the changes in composition 
(or mited crystals of SrS^Og.daq and FbS.p,.4aq, 
yet in mixtures of thallium and potassium 
alums, and again in mixtures of MgS0,.7aq and 
MgOtO,.7aq, he could find no such law; v. also 
Fits and Sansoni (Z. K. 6, 67). Fock’s results 
have in their tom been questioned by Soret 
(Z. K. 11,197) and Dufet (0. B. 99, 990). The 
< former finds that mixtures of tbaUimn and 
potassinm alum and also of ammonium and 
potassium slum satisfy the law, while the 
, latArhas shown that mixtures of MgCrO«.7aq 
and MgBO,.7sq are not sufficiently homogeneous 
for investigations of this,kind. 

Dnfet's law probably holds good, bat further 
investigation is needed before it can be considered 
estabhsbed. 



to trace the connection ,>'etween the angle of the 
^ptic axis and the chemical composition in the 
esses of mixtures of E^SO, and Am^SO,, and of 
EiOrO. and £^80,. Bis results have been ex¬ 
pressed graphically by Mallard (Bull. Soc. Min. 
France, 8, 8), who finds that they give *a«,con- 
tinnons r^niar curve, not, however, a straight 
line- If the optical propenies of the components 
are non-aeoordant, those of the mixed crystals 
will be different from either -, v. espeoially Senar- 
mont (te.) on mixed crystals of ENaH,0.0,.4H,0 
and (IinHi)NaH.0.0,.4H,0 

Optic axis Itfmean Sndmean 
plane line Una 

Potassinm salt 010 a e , 

Ammonium . 100 « & 

• 

Starting fromithe potassinm salt and substi¬ 
tuting with NH„ we observe the following 
changes; first (be obtnsekngle diminishes, and 
more qniokly for red than (or violet light, then 
at a certain point the axes (or red ligdit ooinmde, 
while the axes (or violet light still Ue in ^0, the 
Ifd then begin to diverge in 100^ the violet 


aftarwrflds coincide and follow the rad. Wynn* 
bolt (Z. K, IS,*648), on smmonlnm anG fiiaUisa 
tartrates, gives the following example 


Optic gxis'plaaa 
Ammonium SUlt h 
Thallium. . l<tQ & 


SE 

eo’W 


The mixture bad edways the cleavage and 
'optic axis plane of the ammonium salt, and a 
crystal containing 88*7 p.o. of the thallium salt 
had2H-43°80'. ' 

rai.) Oircnlar polarisation. BodUnder 
(Z, A. 9, 809) investigated mixtures of lead and 
strontium thiosulphates'; he found that the 
rotation varied directly with the composition. ' 
" (iv.) Angle of extinction. Hu Schuster 
has shown that the angle of extinctioa of oertain 
oblique and triclinio mixed crystals, especi^y 
the felspars, varies directly wim th^ ebemicm 
compositian. His results have been confirmed 
by Mallard (Z. K. 6,' 612), who has treated the 
subject mathematically. ** > 

(v.) Specific volume relations. The 
speoifio volumes of mixed crystals appear to 
depend directly on the relative proportions of 
their compounds. Thus Sohreder states (F. 96, 
441) that 

T(aCaOO,+bFeCOJ - 

where T is the specific volume of the mixed- 
crystal and T', V" are thdse of its components. 
These results have been confirmed by Tsohermak 
(lx.) thus: 

BaCO, (witherite) rhombic Y<b 46'7 
CaCO, (arragonite) rhombio SB'S 
.•.(BaCa)0O, -89-8 

while alstonite rhombio 


The specific volumes of artificial mixed erys 
tale have been espeoially investigated by Refers 
(Z. P. 0. 8, 497). He has studied with great 
care the mixed crystals formed by (a) EiBO, and 
Am^SO, (b) potassium and thallium alums; he 
finds that the S.O. ^varies directly with the 
composition, and expressing his results graphi¬ 
cally be obtains as his curve s straight line, a 
result similar to that obtained by Dnfet for tte 
values of p. 

Formation of mixed cryeialt by ito- 
dimorphous substances .—Two substances, 
X and y, are said to be isodimorphons it they 
each exist in two forms A and B, A' and B', of 
which A is isomorphous with A' and B with S'. 

On crystallising a ‘solution eontiuning two 
isodimorphons substances two ^ries’ot mixiki 
crystals qre obtained, one set having the form 
A, the other the form B. R often happens 
that the form A of one salt, X say, is stable 
undA.' ordinary oiraumstanoes, while of the other 
salt, T, the form B is stable; in the miged crys¬ 
tals of the form A the substance X predominate, 
in mixed crystals of the (onn B, Y is present in 
excess. In such cases as these a continaons series 
of mixed csysfols capnot 'always be obtained. 
Orystallisation under these conditions baa been 
especially studied by Bammelsbsrg (P. 91> 831). 
Thus ho finds that HgSOrTaq ii rhomUc aiM 
FeS£),.7aq is oUlique; from a solution containing 
both substances two sorts of piixed crystals on 
obtained, these do not, however, contain their 
eoastitnentainall poasiUs propor(ioiis,bD> 89 ^ 
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oeourB, t^^blique orystaUUwayB bavin} more 
than 1 atom Fe to 3-8 Mg, while the rhombio 
orjetols olwaya oontain more than 4 Mg to 1 Fe. 
Another good example's afforded by BeSOj.daq 
tetragon*! and BeSeO,.4aq rhoAbio. The mixed 
orystals are tetragen&l when S:Se > 7-83:1, and 
rhombio when S:Se < 4:1 (Topsoe, Sitz. W. [2] 
66; V. also Sohnlze, A. 125, 49; Wyrouboff, Bull. 
Soe. Min. France, 2, 91J. 

, Cases of crystallisation perfectly analogons 
to bat differing from these have been studied by 
Bammeleberg(2.e.); thus copper sulphate usually 
crystallises in the triolinio system with 5aq, 
ferrous sulphate in the oblique system with 7aq. 
When solutions of copper sulphate and ferrouta 
sulphate are mixed and allowed to crystallise, 
two sorts of orystalb are got, both of which 
oontain On and Fe; as long as the proportion 
Cu:Fe is > 20:1 the crystals possess 6aq and are 
triclinio, but when there isdess Cu the crystals 
artaoblgiae aad contain 7aq. 

It is very commonly supposed, when two 
substances closely allied chemically crystallise 
in different foiTns but yield two kinds of mix^ 
crystals, that these substances are isodimor- 
phous, although more than one form of each 
may not be known; v. Fock (Z, K. 6, ICO), and 
note the adverse criticism of Wyrouboff (Bull. 
Soc. Min. 6, 32^ • 

The speciCc volumgs of isodimorphous sub¬ 
stances have been compared by Itidcal (B. 19, 
589); while Betgers (2. e.) has found that in those 
eases where isodimorphous substances form 
mixed orystals, each series obeys the law enun¬ 
ciated above, viz. that the relative density varies 
directly with the composition. 

Constitution of mixed crystals .— 
Since the beginning of the century two opposing 
views have been held as regards the constitution 
of these substances. 

(a.) According to the 6rst or physical theory, 
as we may call it, the most homogeneous 
mixed crystal really consists of a very intimate 
mixture of particles of oaoD of the components. 
This view, held by Hauy, and maintained by 
Frankenhein in opposition to Berthollet, has 
recently received the support of Lehmann and 
Betgers; the latter says that a mixed crystal is 
a very intimate but purely mechanioa mixture 
of its qomj^ncnts, and finds strong confirmation 
of his view in the fact that the densities, indices 
of retraction, <S;a., of mixed crystals vary directly 
with their composition. , 

- (6.) The supporters orthe sdbond or chemical 
tneory maintaii^that molecules of each substance 
come together in the solutiotido form ^ complex 
' liquid-molecale,* while ‘ liquid-molocules ’ of^ 
the same kind uilite on crystallisation and form 
the mixed orystals. Berthollet heldHhis #iew, 
which is perhaps more generally accepted than 
the other; at the present time its chief exponent 
is Fock, who beeves that the formation of 
mixed o^stals and double sails ale phenomena 
of the same order. * • « 

XJse of misted eryeiala at a test of iso- 
morphitm. — As we have seen, much weight 
has been atAbhed to this pr(msrty b{ Mit- 
scherlioh, Eopp, and others, but^t the present 
time so many Uu^imoes are known of the forma¬ 
tion of mixed orystals by sobstanees wbiob can- 
hot jb* sonsldsnd isomorphqos thftt Ibo test 


has lost much of ifs,value (o. Lehmann, l.e.). 
Betgers (2. c.) has proposed that only those sub¬ 
stances should be considered isomorphons, the 
physical properties of whose mixed crystals vary 
directly with the chemical composition. 

IsoooNisM.—Speaking generally we find that 
it two Bubatanoes are to beeconsidered isdlnor- 
iphous the^ must satisfy the two following con¬ 
ditions: (r.) they must agrcb very closely in form 
and possess similar physical properties; (ii.) under 
suitable conditions they must be capable of form¬ 
ing layer- and mixed crystals. In Mitsoherliob’s 
definition we find, however, a third oonditioA, viz. 
analogy of chemical constitution; and the ques¬ 
tion arises. How far may two substances which 
satisfy the two conditions above differ in chemical 
constitution and still be considered isomorphous 7 
This question has received various answers; thus 
Soheibler (/. pr. 83, 273) has announced the 
isomorphism of most meta-tungstates, although 
they do not ail contain the same number of 
molecules of water of orystallisatioif; Marignao 
(C. II. 55, 888) considers the two following series 
of substances to be isomorphons:— 

K.,TiF„.H,0 CnTiF,.4H,0 

KjNbOIV.HjO CuNb0F,.41^0 

KjW0„F,.H.,0 0u;V0jP,.4H,0. 

And he also makes rhombohedral silicotungstio 
acid, and the acid silicotungstates of Ba lAd Ca 
isomorphons. Some other similar examples are 
given by Baker (O. J. 1879. 760). Klein (0. B. 

95, 781) believes that the following substances 
are isomorphons:— 

9W0,.B,0..2H,0.22aq 
9W0,.B,0,.Nai0.2Saq 
12W0,JB,0,.4Hj0.29Bq (Marignae). 

Klein, following Marignae, amends Mitsoherlich's 
definition thus: ‘ Isomorphons substances have 
either an analogous chemical constitution or a 
very slightly different percentage composition: in 
the latter case they contain a group of common 
elements or elements of identical chemical func¬ 
tion, this group making up by far the largest 
portion of the compound.' It seems, however, 
hsjrdly advisable to widen Mitsoherlich’s defi7 
nition; indeed, it is perhaps better if possible to 
narrow it by defining more closely what is meant 
by the phrases analogous chemical composition 
and analogous crystalline form. 

Substances, such as the doable fluorides de¬ 
scribe by Marignae, are not so much isomor- 
phous as closely related morphotropically, while 
from them we may pals through substances ex¬ 
hibiting less and less of chemical analogy to 
those which agree in form alone, and which may 
therefore be considered as examples of isogonism 
(v. Betgers, 2.e.). As an instance of this we may 
uote the remarkable analogy noticed by Hjort- 
ahl (C. B. 88, 384) between the crystalB of tin 
dimethyl and diethyl chlorides and lead ohlorids, 
'Vhioii all crystallise in the rhombio system, ood 
possess the following axial ratios:— 

•« s < 

Tin dimethyl ohloride 0-8341:1:0-9407 
Tin diethyl ohloAde 08386:1:0-9489 
Lead chloride 08408:1:0-9990. 

At present it seems that substances which ex 
faibit nftaiions hafenn and composition way most 
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flonvenlently be divided into the foUowi^{ more 
or less arbitrary gi oui^, between whose limits no 
absolute line can be ^awn:— 

(1) Substanoes very closely related 
morpnotropically, or isomorphous sob- 
stance s.-^Bodies belonging to this class possess 
gresO chemical an^ogy, crystallise in the same 

^ ^stem with nearly the same forms and angles,^ 
eziiibit a general agreement in the physical 
properties of their crystals, and often possess 
the same specific volume; they are, moreover, 
under suitable conditions capable of forming 
mixed and layer-crystals. Such substances 
are the sulphates of the group M"S 04 . 7 Ha 0 
(M"s»Fe", Zn, Mg, Co, Ni) and the alums. 

(2) Substances closely related mor- 
photropioally.^To this class belong Marig- 
nac’s double fluorides, and the substances de¬ 
rived from hydrocarbons by substitution; from 
them we pass on the one hand to isomerides 
such as the three dinitro-benzenes, which with a 
minimnm difference of chemical constitution 
possess but little form-analogy, and on the other 
hand to bodies differing but little in form, but 
ihowing less and less chemical analogy, till we 
reach members of the next class. 

(8) Isogonous substances, differing 
IToatly in obemioal composition but nearly 
amihu* in form.- To this class belong CaCO, 
and KaNO„ and the substanoes described by 
Hjort(^hl above, while all substanoes crystal¬ 
ling in the cubic system are strictly isogonous 

Sohneke, Entwiekelung einer Theorie der 
KrystalUiruktur^ Leipzig, 1879). A. H. 

ISOPBElfE V. PKNriNENES. 

X80FYB1KX. An alkaloid obtained by boiling 
^ the mashed roots of Isopjjrum thalicirovdes with 
water, filtering, evaporating to a syrup, ppg. with 
ammonia, and extracting with ether {Arisen, 

^ C.C. 1872,523). White powder with bitter taste, 
forming an amorphous hydrochloride. 

Psegdo-itopyrine. After the roots have been 
boiled with wat^ they still contain this alkaloid, 
whioh may be extracted with alcohol. After re¬ 
moving the alcohol by evai)oration ammonia is 
added to the aqueous residue, and the ensuing 

treated with ether, whence pseudo-isopyrine 
separates in needles. I^is ppd. from its solution 
08 hydrochloride by adding very dilute HClAq and 
unmonium chloride (difference from isopyrine). 

XSVfiXTXir V. Fobkjlmzooxxu. 

XTABB0K0P7B0TARTAR1C ACID V. Srouo- 
nsouBiABio ion>. * 

ITACHIOBOFTBOTABTAIUO ACID «. 

OOIOBO-rXSOXUTUaO ACIDS. 

ITACOWIO ACID C.HA U. 03,(C0,H), 
or OH,:0(OO.H).CH,CO,H. (?). Mol. w. 130. 
[161®}. 8.0. 1-6 (Schrader, B. 13,1072). S. 5 
»t 10® 1 8 at 20°. 8. (88 p.o. alcohol) 26 at 16® 
(Baap)^ Bgo ^■26 (in a 4'18 p.S aqueous solu¬ 


tion) (KanonnikoS, pr, [2] 31, 348). H.O.J but differs from oibaoonioaoid in requiring heat 

47A.iMA n’lAntrnininAi B 1AA 1001\ ......kt.. CA A. ....Ul. TT-D.. .^.1 


476,680 (Loogninine, 0. B. 106,1291). 'Heel of 
aoUaion 6,923 (Gal a. Wemer, SI. [2] <7,160). 
Heat of neutralieaf^ 26,726 (Q. a. W.). Shown 
by Baodt’s^ method to be isomerio and not 
polymatie with oitraeonia mesaoonio acids 
(Patemd, B. 21,2166). 

HonnaUon, —1. By the action of heat on 
idMe acid, aoonitio acid being first formed 
^ 32; Crasso. 4. Si, 68).-2. By 


heatilg itamalio acid 0,^0. (Swarif. B. 1867, 
649).—8. B/ heating <Ditrio aoid with water at 
160° (Markownikoff a. Purgold, Z. 1867,264).— 
4. By beating aconitio qpid>with water at 180® 
(Pebsl, A, 98, 34).—6. By heating rntracouio 
anhydride with water andSapressure (Fittig, A. 
188. 72). 

Preparation, —1. Coarsely-powdered eiirio 
acid (126 g.) is distilled from shallow retorts 
completely filled with it as quickly as the froth¬ 
ing will allow; the oily distillate is separate 
from the water as completely as possible and left 
to cryatallise (Meilly, A. 171,163; of. Wilm, A. 
141,28). A temperature of 160°-176® is favonr- 
able to the formation of itaoonic aoid; at a very 
high temperature it ia mostly converted into 
citraoonio anhydride.—2. ‘vhtraoouio anhydride 
(3 vols.) is heated with water (6 vols.) at 160® 
tor 7 hours, and the product poured into fist 
dishes and left to Obystallise (Fittig, A. 188, 72). 

Properties. — Trimetrio oetthedra (torn 
water). Strongly aoid. Sol. other. When heated 
above its melting-point it is resolved into oitra- 
oonic anhydride and water. Aminoninm itaoon- 
ate gives a brown pp. with FcCl,, soluble in 
excess of FeCl„ but reppd. on boiling, and redis- 
solved on cooling. 

Reactkms. —1. Combines with brpmine, form¬ 
ing ita-di-bromo-pyrotartario a-id (Kekuli, A. 
Sujpl. 1, 338 ; 2, 111; Cahonrs, A. Gh, [3] 67, 
129). - 2. Chhrine forms ita-di-chloro-pyrotar- 
taric aoid. —3. Heated with aqueous HBr, HCl, 
and HI, eombination takes place with produo- 
tion of ita-bronio-, ita-chloro-, and ita-iodo-pyi'o- 
turtaric acids. Excess of HI produces pyrotar- 
tario aoid (Bi. [2] 4,374).—4. Sodium-amdt^m 
reduces it to pyrotartaricacid ^okuld).—6. HOCl 
gives chloro-itamalio aoid 0,H,C10,.—6. Anhy¬ 
drous HCy at 145“ apparently forma on addi¬ 
tion-product, which, when distilled, gives oitra- 
oonio aoid (Barbaglia, B, 7, 465).—7. Heated 
with aqueous K^SO, it forms a gummy salt, pos¬ 
sibly sulphopyrotart^rio acid 0,H,S0, (Wieland, 
A. 167,34).—8. The electrolysis of the potassium 
salt yields a mixture of gases, apparently eon- 
taining propylene and acetylene, but not allyiene 
CH^iGCHj (B6hal, A. Oh. [6} 16, 306; of. Aar- 
land, J. pr. [2] 6, 266).—9. Cold HNOj gives off 
no COj (Franchimont, B. T.O.S, 422). 

Constitution. —The molecular weight is shown 
by Baoult's metliod to be the same as that of 
citraoonio and of mesaoonio acids. According 
to,Aarland potasgium ijaconate gives a Afferent 
alfylene on electrolysis from that derived fro^ 
the potassium salts of citraconic and mesa- 
conio aci^s; thisArould lead to the formula 
flH,j;C(COjH).CH 2 .CO„H. Behu, however, was 
unable to oon'firm Aarland’s experiments. Ae- 
oordAg to Kn9ps {A. 248, 228) the molecular le- 
fraotion of the itaoonio ethers indicates one 0:0 
group. Itaconio aoid resembles mesaoonio add. 


to pnable it to oombine p^ith HBr and with 
bromine, itasonic add reacts with aniline, Itot 
not with dimethylaniline. 

Salts.—EHA"aq: lustrons Is^pinm; ▼. sol. 
water. T-« K^A": does not orystalliss.—(NH^HA": 
tables. 8.80 at 12®.— (NH,)HA"aq: needlsfc— 
BaH,A'' 2 aq.-BaA*'aq (Petri, «B. U, 1884).— 
CsH,A"22aq. 8. 7*7 at 12°.— CaA''aq: need^ 
S. 2-3 at l8°.-8rA''aq.-PbA''aq.-m'W» 
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rOtto, 181).—Ag,A."7 almo^ imot boil- 

lEj water. * 

Mtthyl ether Me^". (212°). 8.0. u 

1-1.W9 (Ansohatz, Bfl4,2784); V l-12il (Knops). 
Bgr 60-44 Oil. Folymerisea, oSanging to a solid 
in which ■=87-7» * 

Ethyl ether Et,A". (229°). 8.0. is 

1-051 (Ansohatz); 1-0416 (Knops, A. 248,210). 

Bco =76-62. Polymerised-. Bo, =70-69. From 
s|)ver itaconate aa«EtI (Swarts, Bull.Acad, royal ■, 
Belgique [2] 36, No. 7); Formed also by passing | 
HCl into a solution of itaconio aoid in alcohol. \ 
Oolourless oU. Changoa in a lew days into a 
vizoid liquid, and ultimately into a brittle, glassy 
mass, which is completely decomposed on dis-* 
tillation. 

. Chloride 0,H<^0Cl)j. (87°) at 17 mm. 
From the anhydride and FOl,. Colourless pun¬ 
gent liquid. Converted by water into itaconio 
aoid (Petti). • 

tuhiydrime C,H,(CA)- [68“]. (148°) at 
80 mm. Occurs among the products of the dis¬ 
tillation of citric acid. Prepared by the action 
of AoCl on itacdhio aoid (Anschutz, B. 13,1539) 
or on silver itaconate suspended in ether (Mar- 
kownikoff, B. 13, 1844). Trimetrio prisms; 
a-.b-.e = -617:1: -455. Sol. chloroform. Slowly dis¬ 
solves in watgir with fgrmation of itaconio acid. 
When distilled %nder atmospheric pressure it 
changes into the isometio citraconio anhydride. 

Amide C,H,(CONHj)j. [192°]. FromM^A" 
and aqueous Nil, (0. Streoker, B. 15, 1639). 
Small oolourless crystals (from water). V. e. sol. 
hot water, m. sol. alcohol, insol. ether. 

Mono-anilide C3ll4(C02H)(C0NHPh) or 

CO,H.CH<;;™*-gQ*'>(?). Itaconanilie add. 

[189°]. Formed by heating itaconio aoid (6 g.) 
with water (50 g.) and aniline (3g.) to boiling 
lor half%n hour, and depositing on cooling as 
crystals (Michael a. Palmer, .dm. 9,200; QottUob, 
A. 77, 265). Formed also % allowing a solution 
of aoid aniline itaconate to s)^nd for several days 
in the cold. Needles (from water). Insol. dilate 
HCIAq, sol. dilute alkalis, and reppd. unchanged 
by acids.—BaA, (at 170°).—OuA'j (at 160°).— 
AgA'. 

Mono-anilide 0,H,(CO,H)(CONHPh) (7) 
[161-5°]. F^ora itaconio anhydride and aniline 
(Ansohatz, B. 20, 8216; 21, .958). Not identical 
with the preceding. 

Anilide O.H,(CONHPh),. [186°]. Formed 
by heating aniline itaconato, or a,snizturo of ita < 
oquio acid, with excess of aniline at 180°(Gottlieb, 
dT 77, 282 -, 0. Streoker, B. 15, 1639). Large 
thin plates; sol. alcohol and etner, el. soV water. 
A mixture of HNQ, and HjSO, oonyerts it into 
^n amorphous penta-nitro- derivative (Gottlijb, 

Ohloro-itaeonio aoid O^HjOIO,. Formed by 
heating aconio aoid 0,H,0, with HOI (Swarts, J. 
1873, 684), Crystalline crusts, st. scj. cold water. 
Beoonverted by boilinggwater into aoonio acid. > 
Bromo-itaooiilo sold Q^H^BrOf,. * [164°]. 
Formed by the dry distillation of ita-di-bromo- 
pyrotartario aai4 OsBtjBrjO, (Swarts, Bull. Acad, 
ray. Belgique [2] 88, No. 1). Aim by heating 
aconio acid with HBr. Ita anhyc(ride is similany 
formed from ita-di-bkomo-pyrotartario anhydride 
(Petri), Orystals resembling itaconio aoid (from 
water); t. si. sol. cold water j lesolTed by boiling 
Von. m. 


water or by oUcaline.oarbonates into HBr and 
aoonio acid. Seduced by tin or zino to itaconio 
aoid. 

IIAHAIIC ACID v.,OzY-r'rROTitBTAiui7AOin. 

ITAPTKFVIC ACID 0,H,0,. Obtained, to 
getherwith water and distilling ilAtar- 

tario aoid at 125°-170° (Wilm, A. 141,87). Viscid 
“mass, V. sol. water and aioohol, volawe with 
steam.—BaA’jaq (at 100°): glassy amorphous 
mass.—PbA'j: hygroscopio amorphous mass, al. 
sol. water. The silver salt is soluble, but very 
decomposable. * 

ITATAETABIC ACID 0.H,0,. Di-oxy-pyro- 
tartaric acid. Formed by gradually adding a 
solution of nOCl to one of sodium itaconate (2 
p.o. solution) at 0° in the dark, and boiling the 
resulting solution of ohloro-oxy-pyrotartario acid. 
The acid is ppd. as lead salt, which is subse¬ 
quently decomposed by H^S (Wilm, A. 141, 28; 
Morawsky, J. pr. [2] 10, 68; 11, 450). Formed 
also by warming ita-di-bromo-pyrorartario aoid 
with AgjO (Kekuld, A. Suppl. 1, 346). Amor¬ 
phous vitreous deliquescent mass. V. e. soL 
water and alcohol; not volatile with steam. Split 
up by dry distillation into CO.^ and itapyruvio 
acid. The alkaline salts prevent the ppn. of 
ferric and cuprio salts by dlkalis.—CaA" jaq: 
crystalline mass, al. sol. water.—BaA" (at 1(^0°): 
amorphous, v. sol. water, and ppd, from aqueous 
solution by alcohol.—FbA"aq: monociinio 
tablets, V. si. sol. water.— kg,L": bulky pp., 
sol. water, but decomposed on boiling its solu¬ 
tion. 

VfAtS G2,H«20,. Ooours in Iva, the leaves 
and stem of Achillea moschata gathered before 
flowering (Von Planta, A. 155,150). The vola¬ 
tile oil is first removed by distillation, and the 
residue is dried and extracted with alcohol, tl^e 
filtrate is ppd. with lead acetate, freed from lead 
by H-S, and evaporated. Dark yellow resinous 
massi insol. water, v. sot. alcohol. The olcnholio 
solution has an extremely bitter (wsto. 

IVY. Hedera Helix. Wien ivy leaves, col¬ 
lected in December, arc braised, exhausted with 
water, and then treated with alcohol, the aloo -1 
holio extract contains a gluooside O^HjiOn. 
This may be obtained by’ evaporating the alco¬ 
hol, extracting the residue with benzene, and 
then with acetone, which deposits the glucoside 
on cooling (Vemet, G. B. 92, 360). It forms 
mammilUry groups of silky colourless needles 
with subtly sweet taste and neutral reaction. 
It melts at 233°, and at 22° its alooholio solution 
has a liovorotatory power of [o]d= -47-6°. It 
is insol. water, chloroform, and petroleum; si. 
col. acetone, benzene, and ether in the cold, but 
readily soluble in these liquids when hot. V. sol. 
boiling alcohol. Sol. cold alkalis. The glnoos- 
ide has no aotiorton Fehling’s solution, but on 
boiling with dilute H^SO, a sugar is formed 
whioh orystallises by slow evaporation of its ol- 
ooboUtf solution ip bulky transparent orystids 
with deoimd sweet taste, and redaoes Fehling's 
solution, but is not fermenteif % yeast. The 
rotatory power of a aol6 solution of this sugar is 
[a]D» + 98-6° immediately alter its preparation, 
but some hours afterwards it has been found to 
fall to [a]o-76-3. Besides the sugar, there is 
formed ih the ^drolysis of the gluooside a 
neutral body 0 „H, 40 , [278°-280°], whiob orys- 




UUbM In deodar priaiutis nesdlea, witbont 
taate, m, gul. alsoho), insoL alkalJa, and dextro- 
iototon[a]s-12'6°. 

IZOIITS. A toadl jresta foond in n bad of 
Utominotu ooal at ObwWk Tlnid drops, hard¬ 


ening to n ^aointh-red eoUd, whiok form a 
Tsllowlah powder. aQ. I'OOS. S^ns at 
Xieldi pjrooataohln on Indon with polash 
(Haidingsr, P. £6,81C; AVdldol, Siti, W, [S] M, 
887). 



JABOimiZ CLH„N, is. 
OH^^§^O.CHMo.NMej. Di. tmthyl - 

amido-ttkyl-pyridine. (23£°-'240°). Formed by 
distilling piloeurpins or pilocsrpidine with bwyta 
(Hardy a. Calm^s, Bt, [2] 48, 231). The onids 
prodaot is eTsporated several times with HOlAq 
and the base set free with KOH. Colourless oil 
with fostidsodour. Its bydro-ohloride forms 
oonfusedly orystallina maBSCS. The double salts 
BHAqCI,, B'AuCl,, irjFtCl,, and B'^H^rtCl, aro 
all amorj^uB. 

yABOHAHBZ. The native name for eevoral 
drugs of a sudorific and salivating character, 
oonBistlng of the,leaves and twigs of various 
species of Pilocarpttn and other trees growing in 
Bracil, Pernambuco, and Paraguay (Hulmes, PA, 
[8} 6, 681, Ml; Sehelenz, Ar. Fh. [3] 7, 414: 
Baillon, Ar. Ph. [8] 7, 827). Jaborandi leavca 
contain pilocarpine (Byasson, Ph. [3) 5, 82G; 
Har^, Si. [2] 24, 497), which readily changes to 
jaboiine (H. Ideyer a. Harnack, 4.2M, 117). The 
latter acta like atropine, and ii an ontidoto to 
pilocarpine. Pilocarpine C„H,,N,02 gives with 
Itel a metbylo-iodide. PiloflnrpidineCi,H„K^O, 
ia also present in jaborandi (Hamack, A. 238, 
231). It is cryst^llno bnt extremely deliqnea- 
cent. It is alkaline, and turns yellow in light. 
V. soh alcohol, m. sol. w'stcr, si, sol. other. Its 
lolptfate and hydroobloride are deliquescent; 
its nitrate foArs wystals resembling KlfO,. Its 
platinum salt Il^,Il,PtCI, is crystalline. It readily 
ohangea when exposed to (jght into a base jabor. 
Mine C,^„N,Ob which hoe an amorphone plati¬ 
num salt. The jaborandine of Chastaing (C. S. 
94, 988) obtained fiftm pilocarpine and UNO, 
is probably jaboridine (Hamack, A. 238, 238). 
The jaborandine of Parodi (Bemsta/armaeiutiai, 
1875, 8) from Piper reficuiotum C,,H,,N,0, may 
be the same. , 

JASOaiC ACIlr C,ArN.O, {.e. ^ 

0AKCHe(0B).00.0UMs..CMe(0,H«N).CO,H. 
Formed, together with, NHe„ jabwne and 
piloqgjjddine, by rapidly, heating pilocarpine to 
176“, and keeping it at temperature for baV 

an hrar. U the inoduct be extracted with baryta- 
water and tbe extract shaken with ether, the 
ether will contain jabotine, while pilooaraidine 
and jaboric acid remain in the aqnoous aolntion. 
In thia aolntion, after removing barium by 00^ 
AflMd, forms a curdy pp. of 
whence H,8 mmovee the silver (Hany a. Oai- 
mds, 0. S. 1^1361; Bl. 48, 2261. Besin- 
Dus mass, v. sol. waters Not removed from its 
aqusous solution by ether. With slkaliB it forms 
gummy salts, soL water and alcohol, and not de- 
oemposed by 00^ Hot oons. KOHAq dr boiling 
ECllq oonmts it into pihwarpidinr^aad on- 


pyrid^ pro^oido add 0,1 


r0H(0Q.00,H. 


Occurs 


Salts.—AgA': brown powder; ppd. by 
ad^i^ alcohol fo a solution of the acid to whioh 
a limited quantity of AgNOghas been added.— 
AgA'AgMO,: ourdy pp.—A',Ih01,: visoous pp.— 
A^(PtOI,),: yellow powdor.—A'lU^PtCl, i stioky 
pp.—A'fAuOlJw 

JABOBIBINB C„H„NA- Formed by trs- 
quently eraporattbg pUooarpidine with add 
(Harnack, A. 288, 284). Syrup ;*boI. wntaf,' m. 
Boi. ether. Acts physiologically like iabmuiB 
though weaker, Ita hydroobloride is eynlOT, 
and V. sol. water.—B',H,Ft01, ‘(dried at lOir^- 
(110®-129“). Amorphous. 
lABOBIinS is. 


in jaborandi, and in false jabimudi (the leaves 
of Piper ret>culcituw().<. I’mparsd as desoribed 
under JxBouia sum.. Brittle resin. Insol. water, 
V. sol. etbor, sol. alcohol. Dissolves in a solu.. 
tioD of jahorio acid. Dissolves in HdAq. and 
is reppd. by KOH as a curdy pp. which readily 
agglomerates under warm water. Boiling eono. 
K0HAi{ converts it into ^ecorpidine. Bailing 
BClAq does the same. Poisonous, acting like 
atropine. 

Salts.—The hydrochloride is amor¬ 
ous, and V. s. sol. water and ateohbl.-3B',Pt^; 
dirty, white gdatinons pp.—B'PtOl,; yellowisb- 

white pp.—S'H,Pt01,_B'(AaCl,)| (Hmy a. Col- 

mels, C.R. 102,1^1). 

JALAP. The roots and tubers of oertaln 
oonvolvulaceous plants whioh yield purgative 
resins. Officinal jalap consisls of tiis inbm of 
Convefoulus ficAiedanus, which oontmns Oon- 
vaLrni.iH, a stcondj purgative resinous glnooslds. 
Jalap-wood or jalap stalk (Stipites,Jal^ai), tha 
root of C. oruabeiuit, oontalus a Cerent ^u- 
ooside, JjkZAPiH (Kayoar, A. 61,100 ; </. Mayer, 
A. 96,161). 

r JALAPIN (l.,H^,,orC„Hi„0,r CIW"]. Oo< 
DuiB in the root-stou oi Oontiolmlus (or JpoeffOa) 
oritahauit, and forms the <prinal^l portfon 
(oolnblc in ethA) of tha jqlap resin prepared 
therefrom UobostoD, P. T, 1640, 842 ; P. M. (8] 
IL 188: Kayser, A. 61,101; M^, A. ^133; 
96, 129; Hanle, Rm. 48, 8W; Plandie, J. Pk. 
13,168 ; 34,169; Weppan, M. Br. AroA. 67,168; 
ChevaUiar, J, Ph. 9, M6). Oceors alto In tbs 
resin in geammoby root from Comwliittfiu 
6cammq»fo (Johnston, f. T. 1640,840; Keller, 
A. 104,^*, 109, Spiigatts, A. 116, 369; 
Planohe, 3. Ph. 18, 186; 18, 186; Matqnart, 
2f. Br. Arth. 7, 346 ; 10,189).. 

tPrqpani(fon.-r.l. Jalap rnsln Is dissdvsd In 
f large quanliity of alodid, water Is added oatil 
Uia liqnid beoomea sUc^ily^tUd, and the wlude 
boUad with aetmel uaMOoI, filtersd, ppd. bf 
food aoet afo and a Ulte MemMia, Utaifpd, ftasd 
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from lead%^ H,S, the alcohol disUHed off, and 
the residue kneaded in boiling water, and the 
jalapin finally extracted with ether (Mayer).— 

3, Viiicly-powdered ]ald)> resineis mixed with 
sand and Extracted ^ith ether, which deposits 
the jalapin on evaporation (Stevenson, Ph. [8J 
10, 041). 

I>roiiertiea. — Colourless amorphous resin. 
Softens at 123°, ayd melts at 130°. Tasteless. 
V.*sl. sol. water; v. e. sol. alcohol, ether, and 
chloroform; sol. benzene, oil of turpentine, 
petroleum, and HOAc, Cone. H^SO^ dissolves 
it slowly in the cold, acquiring in a few minutes 
a iSaroon colour, but finally becoming black. 
With KjOrO,, KMnO„ KClOj, or KNOj there is a 
brown colour and a siMll of rancid butter; while 
MnOj gives a dark-green colour (Stevenson). 

Reactions.—1. Boiling dilute HCl splits it up 
into sugar and jslapinol—2* Boiling aqueous 
alk^e convert it into jalapic acid.—3. Nitric 
oetd fonffs ipomic and oxalic acids. 

Jalapic acid C„H„„0|, or [120°]. 

Formed by dissolving jalapin in aqueous alkalis 
(W. Mayer, A. 92, 125; 95, 129; Spirgatis, A. 
116, 289). Prepared by boiling jalapin with 
baryta-water until the solution is no longer ppd. 
by acids; the baryta is then removed by HjSO„ 
the excess ot%ulnhatedby lead hydrate, and the 
excess of lead by H.,S. Jalapic acid is then de¬ 
posited on evaporating. Translucent, amorphous, 
yellowish, brittle mass. Softens below 100°, and 
melts about 120°. Has no smell, but an irrita¬ 
ting taste and strong acid reaction, Y. e. sol. 
water, v. sol. alcohol, m. sol. ether. In neutral 
solutions it is ppd. by lead subacctate, but not 
by any other metallic salt. 

Reactions.—1. Pnming HCl splits it up into 
jalapinol and glucose. According to Spirgatis 
the prodigits of hydrolysis of jalapic acid (and 
jalapin) derived from scammony are jalapinolic 
acid and glucose.—2. Boiling dilute HCl forms 
(a)-jalapio acid, so-called (Mayer).—3. HNO, 
gives ipomic, oxalic, and ftobutyrio acids.— 

4. KMnO, gives isobutyric, ozyisobutyric, and 
oxalic acids (Poleck a. Samelson, 0.0. 1884, 
813). 

Salts. — Jalapic acid displaces CO, from 
aqueous Na,CO,.-:Ba(C„Ha,0|,),: obtained on 
evaporating iP solution of jalapic acid mixed with 
a slight excess of baryta-water alter removing 
excess of baryta by CO,. Amorphous. — 
Ba,(C„H„0„),; obtained by using baryta (2 pts.),, 
water (4 pts.), and jalapi<f acid* passing CO, 
thsMgh the boiling solution, filtering and evapo¬ 
rating. Amorphous mass [100°)r 

(a) - Jalapic adid, so-called. 0„Hj,O„. 
Formed, in small quantity, in the h^rolysis of 
jalapic acid by HOlAq or dilate H,S6, (Maye^. 
On cooling it separates with the jalapinol as a 
•oft brown amorphous mass, which is then boiled 
with baryta-water, and the resulting solution de¬ 
posits barium jalapinolate on coo'fing! When tbs, 
mother-liquor !s ooneentf ated silky needles of the 
Ba salt of * (a)-]ala|^c ’ add are obtained. The 
salt is decommsed by acetic add. White flexible 
needles, mel ting hllow water at 80°. Feebly opid 
in reution. SI. sol. odd, m. sol. biA, water; ve 
^eobo! and ether. Boiling ^ute adds 
^Ut it Up into jalapinol and glucose. HNO, 
pves ipomic add and oxalio add. Potash- 
■Vlon forms jalapiaolio adcTi^ oxalic acid. — 


Ba(0„H„0„),;. White’ needles; soL water and 
alouhoi. 

JALAPIKOI. C„HaO,, [62°]. Form(^, to- 
gethe/ with sugar, by the hydrolysis of jalapin 
and of jalapic add (W. Mayer, A. 95, 145). 
C^Hi.As + llHjO =. 0*,H«O. *■ 6C,H„0,. Pre¬ 
pared by allowing a solution of jalapio add (2> 
vols.) mixed with fuming HOlAq (1 vol.) to stand 
for a few days, washing the crystalline product 
with water, and recrystallieing from alcohol, 
with use of animal charcoal, whence it separates 
in caulillowcr-like groups of crystals. Insol. 
cold, V. si. sol. boiling water, v. sol. alcohol and 
.ether. Aqueous alkalis convert it into jalnpi- 
nolic acid. KMnO, forms isobutyric acid and 
(by further oxidation) oxyisobutyric acid (Poleck 
a. Samelson, J. 1884,1447). 

JAIAPINOIIC ACID C„H,oO,. [64°]. Formed 
by treating jalapinol with aqueous KOH, ammo¬ 
nia, or baryta. Formed also by fusing jalapin 
or jalapic acid with KOH (Mayer, A? 96,145; 
Spirgatis, A. 116, 306). According to Spirgatis 
it is also produced, together with sugar, by the 
action of mineral acids on jalapin and jalapic 
acid derived from scammony. Poleck end Sa¬ 
melson (J. 1884,1447) by the action of alcoholic 
potash on jalapinol obtained, together with iso¬ 
butyl alcohol, a jalapinolic acid 0,,H„0,. W^iite 
tufts of minute thin four-sided prisms. Insol. 
water, v. sol. alcohol and ether. Lighter than 
water. Has an acid reaction. Nitric acid oxi¬ 
dises it to ipomic acid and oxalic acid. 

Salts.—(NH,)HA',: cauliflower heads of 
minute needles.—NaA' (dried at 100°): slender 
needles.—BaA', (dried at 120°); minute thin 
white needles; nearly insol. cold, si. sol. boiling, 
water; m. sol. boiling alcohol.—CuA', (dried at 
100°): greenish-blue pp. formed on mixing hot 
aqueous solutions of sodium jalapinolate and 
OuSO, (Spirgatis).- Cu,A',(OH), (dried at 100°). 
Ppd. by adding aqueous cupric acetate ato a 
slightly alkaline solution of amn^nium jalapi- 
nolatc. Amorphous dark-blufsh-green mass.— 
PbA'.,. Ppd. ^ adding lead acetate to an alco¬ 
holic solution of jalapinolic acid mixed with a 
little ammonia. White amorphous mass.— 
AgA'. From aqueous AgNO, and alcoholic am¬ 
monium jalapinolate. Floceuli. 

Ethyl ether EtA'. [32-5°]. From the acid 
(or from scammony) by saturation of the alco¬ 
holic solution with HCl, and ppg. with water. 
Flat tabJsS. 

JAMBOSIN 0,JQ„NO, [77°]. Occurs fit the 
bark of jambosa root (the root of Myrtus jam. 
bosa7), from which it may be extracted with 
^hcr (Qcrrard, Ph. [3] 14, 717). White tasAless 
crystals, sol. cold ether, alcohol, chloroform, and 
hot petroleum ether. Insol. cold, sol. boiling, 
water. Cone. H.SQ, gives a bright-green eolour ‘ 
changing to reddish-brown. Is not a glaoosida. 
Dogs not form salts with bases. Has no me- 
dicinal properties. 

JAPACOHINE V. Aoosna XLKiutiDS. 

JAPAOONITIHE v. Aoosia iUUxoiDS. 

.JAYANINE V. OiNOBOUA bxses. 

JEOOEIK 0,„H.„N,3P,Na,0,, (7). A sub- 
stanee obtained from liver (Dremisd, J.m. [3] 
38, 426). Occurs also in ox spleen, human nnUn, 
and hors^ muscle (Baldi,. Ar. P^siol. 1887, 
iSii3»l.l00). Amorphous snbetanee. Hygrosoopio, 
insoluble in dry e&er, stdnbls in wet eUisr, y, si. 
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»ol. sleohol. Swells up m«watet fonning a stiok; 
QiasB) which separates into a elear solution and 
a pp. The latter dissolves in much water. Mot 
ppf ^ boiling; ppd. l^f NaOl. Prevents ppn. 
of cupric salts bj NaOH, forming a blue solution, 
andson boiling a pp. of Cu.^0. Boiling HCl de- 
pomposes it, for^ng amongst other products 
stearic acid. » ' 

JERVIC AOIB. An aold occurring in white 
hellebore root (Veratrum albtim) (Weppen, Ar. 
Ph. [3] 2,101, 193), found by E. Schmidt (Ar. 
PA/[3] 24, 613) to be identical with chelidonio 
acid. 

JEEVIHE CJH„NO, (Wright a. Luf); 


hours mixed with*:^0r,0, and dilate H,80« 
(Bemthsen a. BempeiV B. 20,984). 

Preparation.—uty ripe walnut shells are 
repeatedly extracted witti o61d ether. The ethe¬ 
real solution is shaken with a dilute solution of 
CrO, (10 pts. K,Cr,0, -r 13 pts. HjSO, in 600 pts. 
of water). The ether is distilled off, and the 
residue, after removing tarry impurities by boil¬ 
ing with a little ether, is crystallised from a mix¬ 
ture of chloroform and ligrffifn. The yield ais 
160 grms. from 100 kilos (Bemthsen a. Semper, 
B. 18, 204). 

Properties.—Ihin glistening red prisms or 
needles. Sublimable in small quantities. Solae- 


0„H„NjO, (Tobien) or C,„H„N,Oa (Will). [237° n what volatile with steam. Easily soluble in 


(W. a. li.). An alkaloid occurring in the rhi- 
aomes of Veratrum album (Weppen, Ar. Ph. [3] 

2,101,193; Simon, JP. 41,669; Mitchell, BA. [3] 

4,796; Bullock, Ph. [3] 6,1009; Wright a. Luff, 

O. J. 35, 407), and of V. lobeliarmm (Tobien, Ph. 

[8] 8, 808^ and V. viride (Bollock, Ph. [.3] 10, 

188). ... 

Prcparofion.— The extract obtained with al- ' heating with water or HCl it decomposes into 
ooholeontainingtartario acidisusedseveraltimes insoluble amorphous bodies. Its alkaline solu¬ 
te macerate fresh portions of the root, freed from ; tion is oxidised by the air to oxy-juglone 0„H,0,. 
alcohol by distillation, mixed with water, ftac- | With aqueous diniothylamine it gives ddmethyl- 
tionally ppd. by IJaOH and taken up by ether, amidojoglone C„,H,0,(NMej), wd with alco- 


chloroform and acetic a^, sparingly in ether, 
ligroln, and cold alcohol, almost insol. water. 
It stains the skin brown. Dissolves in dilute 
NaOH with a fugitive purple colour, in B^O, 
with a blood-red Colour. It is decomposed by 
hot water or hot acids. By boiffbg with ItNO, 
it is oxidised to a di-nitro-oxy-phtbalic acid. On 


The base first ppd. is pseudojervine, and is the 
least soluble in ether. Other fractions contain 
jervine, rnbijervine, and veratralbine (Wright a. 
Luff). 

Properties .—Loosely coherent crystals (con¬ 
taining l^aq or 2aq) (from alcohol). Almost 
insol. water, sol. alcohol, v. si. sol. ether (when 
pure), insol. ligroin. Cone. HjSO, forms a yellow 
solution changing through brown to greenish- 
brown. Boiling alcoholic KOH has no action. 

Salts.—The hydrochloride is crystalline, 
(d. sol. water, v. si. sol. HCIAq (Will, A. 35,116). 
According to Tobien it gives a rose colour when 
warmed with nitric acid. The nitrate and 
sulphate are si. sol. water.—BTI^IHCl, (Will). 
—B'BLAuOl,.-* Thp acetate is sol. water. 

Bubljerrins C„H„NOj. [236° cor.]. Anhy¬ 
drous crystals (from alcohpl). Dissolves in cone. 
H,B 04 , forming a yellow solution changing to 
brownish-red. The sulphate is crystalline, v. 
sol. cold dilate si. sol. cold water. The 

hydrochloride is crystalline and v. sol. water. 
—BmuCV 

Pseudojervine OsH,,NO,. [209°]. Crystals. 
V. si. sol. ether. Beacts with cone. 1^90, in the 
same way as jervine. Not affected by bailing al- 
ooholio KOH.—B'HGl iaq; crystalline, v. si. sol. 
hot water, m. sol. dilate HCIAq.—The sulphate 
is s^sol. cold, V. sol. hot, water.—B'HAuCl,. 

Veratralbine 0,,H„NO,. Amorphous resinoift 
base. Cone. H,BU, forms a yellow solution tam¬ 
ing crimson and exhibiting green fluorescence. 
Alcoholic potash does not eafonily it. Its salts 
are amorphous. 

HC:C(OH).O.CO:«H 

JirOIOHE 0,;H,0, 4.e. «| , 11* I . 

HC:0H — C.CO:CH 
Owy-M-naphlhoquinone. Nucin. Begianin. 
p64°]. Formed by the oxidation of («)-hydro- 
jnglone which occurs in the green shell of the 
w^ut (Vogel a. Beischauer, 0. 0. 1868, 648; B. 
10,1644: Phipson, 0. B. 69, 1872; 0. N. 62, 
89; Uylias,B. 17,2411). Formed fflso by.al- 
hming (1,49-di-oxy-naphthaIene to stand lor 24 


bolic aniline it gives* phenyl-vmido-juglone 
C,„HjO,(NHPh). On fusion iftth EOH it yields 
nt-oxy-benzoic acid (Mylius, B. 18, 463). Finely 
powdered juglone gradually added to an alkaline 
solution of hydrogen peroxide is oxidised to c- 
oxy-phthalic acid (B. a. S.). Juglone and its 
oxim do not dye materials mordanted with 
metallic oxides (Kostanecki, B. 22,1347). Jug¬ 
lone yields naphthalene when distilled with 
zinc-dust. Beducing agents yield («)-hydro- 
juglone. 

Salt.—(C„H 50 ,) 3 Cu: nearly insoluble mi¬ 
croscopic violet prisms. * 

Acetyl derivative 0,jH,0,(OAo): [166°]; 
flat yellow tables or thin prisms; sublimes in 
long thin plates; rclatile with steam; sparingly 
soluble in water and cold alcohol, easily in hot 
alcohol, ether, benzene, chloroform, and CS,; 
yields an intense green colouration with alcoholic 
KOH. 

Mono-oaim C,oHj(OH) |[187°]. 

Glistening red needles or thin prisms; easily 
soluble in alcohol and acetic acid, very slightly 
in water; dissolves with a blood-red colour in 
flLSO, and in dilute NaOH (Bemthsen a. Semper, 
B. 18,203). 

Hi-oztm Q,H,(0H)(N0H)|. From juglone 
(1 m(4.) and Eydroxylamine hydrochloride (2 
mols.) at Lt0° (Bemthsen a. Semper, B. 19,168). 
^owniyh-jellow needles (from HOAo)._ Puffs 
off at 226°. SI. sol. alcohol and acetic aoid. Al¬ 
kalis dissolve it, forming an orange solution. 

Fhenyl-amido-jnglone 0„H,Oa(NHPb). 
[230°]. Formed by heating an alooholio solution 
<ot jugloj^e and aniline (Uylius, B. 18,472). Bed 
tables. Silblimabis. V. si. sol. alcohol. Dis¬ 
solves in alkalis with a purple-red oolour. 

Dl-metbyl-amido-juglone • 0„H,O,(MHmj. 
p60°]. Fo;(med by dissolving jnglone in di- 
methylsmine .solution (I^lius, B. 18, 464). 
Brownish-violet tables, (toluble in benzene, 
chloroform, and OS„ sparingly in alcohol, ether, 
and acetic acid, insmoble in water. By toCRt H 
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It nlnoeditt dimeth^Umido^ydiojnglona. On 
heating vitb strong HOI It splits oil dimethyl- 
amine, riving oxy-juglone. 

Ozjfngloae 0,4li0,4.s. 
0H:0(OB4.C.C0:0(0^) 

I II** Di-oxy-naphthoquin- 

te:0H — 0.00:0H 

one. [o. 220°]. Formed by beating di-metbyl- 
amido-jnglone with HCl. Formed also by oxi¬ 
dation of an alkalite solution of joglone by ex- 
posnre to the air. Prepared by oxidation ot 
Joglone with an allcaline solntion ot potassium 
ferrioyanide; yield 50 p.o. ot theory (Mylius, 
S. *8, 466). Small yellow trimetrio tables. Spa¬ 
ringly soluble in aloobol, ether, benzene, and 
CS,. ^ 

■ Salts.—A"Na,! easily soluble red needles.— 
A"K,: sparingly solnble red needles.—A"Agj.— 
A"Cu: amorphous rod pp. 

BenBoyl derivative* 0 ,„H 40 j( 0 Bz) 2 : 
[17t^; small ^ellowish-whito crystals; easily 


solnble in benzene, sparingly in aloohol and 
acetic acid, insolnble in wejer. 

JtrOIiOXIH V. Oxim ot Juolons. 

IFOLONIC ACID o.* Dt-mino-oxT-PHTBiuo 
AOin. , 

JUmPEB on. The beriies ot the juniper, 
which are used for flavour!^ gin, yield on dis-* 
tillation an essential oil (156°-163°). 8.0. 

-839 (Blanchet, A. 7,166; Soubeiran a. Capi- 
taine, A. 34, 326). The oil is Icevorotatoiy ; it 
gives no solid bromide, but after heating thg oil 
to 260° it is partly changed to a product boiling 
about 180°, and this gives cinenetetrabromide. 
•According to Wallooh (A. 227, 288) it contains 
pinene (v. Tebi-isnbb). The product of distilla¬ 
tion of the wood of the juniper contains a ses¬ 
quiterpene OijHj,, which forms a hydrochloride 
C,5 H,,HjC1 ^ melting at 118° (Wallach, A. 238, 
82). 

JUTS V. CEia<ui.osx. 


K 


KACOTHStnft 0„n«0,^l, (not 
i.e. 0„B[*,(NOj)aO,Nj. ftopared by dissolving 
brucine in an excess of cold nitric acid (1,2 S.G.) 
and warming to 60°-60° till the solution has be¬ 
come yellowish-red; the kacotbeline separates 
out in small crystals (c/. vol. i. p. 654). On 
oxidation with CrO, and H^SO, it yields the same 
product 0„H,,N.O, as brucine. By treatment ot 
kacotheline, suspended in boiling HCI, with 
bromine-water it is converted into an acid 
C„H„Nj(X. This acid by further oxidotion with 
OrO, and lIjSO, yields the above oxidation-pro¬ 
duct CigHigNjO,. On reduction with tin and UCl 
it yields a base C„,H.j,(NH,)N,0, (Hanssen, B. 

20.462) . • 

Base 0.,H,,NA 0„H,„(NH,)NjO.. [232°]. 

Formed by reduction of kacolheline with tin and 
HOI. Needles. Atmospheric oxidation or Fc.,Gl, 
produces a blue-block colouration. Insoluble in 
water and alcohol, dissolves in agneous NaOH 
with a reddish-yellow colour. Its methylo-iodide 
forms glistening plates easily soluble in water.— 
B"H,0T, ; large glistening crystals (Hanssen, B. 

20.463) . 

XAISINE ti. (U. 4)-0»r-(Py. 4 )-methvl-* 
qugMUNB TBTBA-nYDBIIlB. 

Xalrine A v. (S. 4 )-0xx-(P2ihd)-Einvi,-QDiN- 
omn TXTBA-HVDBIDa. * 


XAntOCOLI, O^H„NO, 
^OHrCH, 


L 


)H 2 . Long fine needles 

<l!a.CO,H • • 

^1. aloohol and ether, 4l. sol. water^ %epare< 
heating (B. 4)>oxy-qaindtjne tetra-hydridi 
with ohloro-acetio acid (0. Fischer, B, 16, 718). 
KAISOIiHfX it described as MBiBn-guiitoL 
rxtBA-Bxnmnt. / * , 

Amids-kairoUns o. Aiiina-(Pg. 4)-iraiHVL 
QUXtOLXm TBTniHTodblS. 

X ltro-halwUna v. Niiao-(PF. 4 )-iistbtii 

«n»ou>ni nm-atnaiM. 


XAlBOLINE-m-CABBOXT£IC ACID* V. 
(Py. 4)-ME'riiYi.-quinoi,iNB TETiu-Hyi>BiDE-(P. S)- 
CAltnOXYUO ACID. 

XAK0SIB7CHNINE ». Cacostbyohninb. 
XAHAIiA. A yellow dye, need in India, con¬ 
tained in the seed capsules ot Mallotue pkUH- 
pensis, and occurring in commerce as a yellowish- 
brown powder composed of minute resinous 
globules. It contains Mallotoxin (q.v.) (A. Q. a. 
W. H. Perkin, jun., B. 19, 3109). 

KAOBI GUM. The product ot a coniferous 
tree (Dammara amlralis) growing in New Zea¬ 
land. When distilled with steam it yields a 
terpene C,„H,„ (187°-158°), S.Q.M -863 (Bennie, 
C. J. 39, 240; cf. Thomson, A. (fh. [3] 9, 499; 
Muir, C. J. 27, 733). It is feebly luivorotatory, 
and yields a Small quantity of cymene when 
treated with PCI,. 

KAWAIN. A crystaiyne resin, occurring 
along with Mxtiiysticin (q-v.) in Eawa-kawa, the 
root ot Maerqpiper viethysiicum (Gobley, J. Ph. 
[3] 37,19; O’Borke, C. B. 60, 698; Cuzent, 0. B. 
60, 436; 62, 206; Nolting a. Kopp, Monit. 
Scient. ^ 4, 9, 20). It is not a glucoside. On 
oxidation it yields benzoic acid. 

XEU.IN. A glucosfde in Ammi Visnaga 
(Mustapha, 0. B. 89, 442). Small silky needles, 
V. si. sol. cold water, sol. alcohol, v. sol. ether* 
Has a bitter taste. Gives a white pp. with Kess¬ 
ler’s reagent. Emetic and narcotic. 

XEFHIB V. MmK. 

KEEATIN V. PftoTziDS, Appendix O. 
XEIATES (ethers of ketones). Bodies eon* 
* X-w R' 

struotci on the tjpe •* 

Green, B. 17, 3016). Bodies«s)f the {Otm 
or may be called 

thioketates. 

XEIINE. A name given by V. Heyer and 
Treadwell fB. 14, 1150; 16, 1069, 1056) to the 
product or the reduetion ot ritroso-aoetone with 
tin and HOI. Its di-earbokyli® ®iher is formed 
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in like manner b; reducing nitroso-aoeto-acetic 1 
(rtber. Ketine 0,H,0, appears to be di-mstbyl> 
OH. N.CMe CH .N:0Me 
PTraafhe || I || onH I , and will be 
CMe.N.CH 0It(e.N;0H 
desMibed as snob (ef. Oeoonomidea, B. 19,2534; 
Japp, 0. J. 61, 937 . Meyer (B. 31,19) proposes 
to use the name /ildiue instead ot pyrazine 
CH.N.CH CH:N.CH 

Other 


(IjHrN.' 


,CH 


for the group || | || or 

CH.N.CH 

alkyl-pyrazines are formed in like manner 
by the reduction ot tlie nitroso- derivatives 
H 0 .N:CH.C 0 .C,H 2 „.|.,, of ketones of the form 
CH,.C0.C,H2,4.,. As ketine di carboxylio acid* 
does not form an anhydride it has probably the 
COjH.C—N:CMe 

formula || I rather than 
CM6N:C.C0^ 

CMe.N:O.CO^ 

I I V , whence the symmetrical formula 
CMe.N:C.CO^ 

tor ketine given above (Oeconomides). 

KETiriO Acn). A name given to Di-Msinvi.- 
DnaTONX DiKiuiBoxYuc Aom, as it might perhaps 
be called di-keto-adipic acid. 

ZEI0-. This, prefix is employed by some 
chemists to denote the displacement ot in the 
gronp C.CH 2 .O by O. Thus quinone might be 
colled di-keto-benzene, while aceto-acetic acid 
would be i9-keto-butyrio acid. The prefix ‘ keto-' 
does not indicate the introduction of a new or¬ 
ganic group, whereas the corresponding prefix 
' aldehyde- ’ indicates the introduction of the 
noup CHO, and ‘ carboxy- ’ is used to denote the 
introduction of OO^H. In order to avoid the 
confusion likely to arise from this circumstance 
the term ‘ keto-’ is avoided in the headings of 
articles in this Dictionary; substances which 
might have such names given them are described 
as ketones, qninones, or oxy-compounds. The 
pre& XBTO- has also been used as indicating sub¬ 
stitution of *irydrogon by the ketonio group 
CO.CH,, thus Grdmann (B. 21, 635) terms 
CH,.CO.C„H,.OH keto-nofihthol. In keto- com¬ 
pounds the group CO.CH inay often be regarded 
with equal propriety as C(OH);C, and such com¬ 
pounds are named ift accordance with the latter 
formula. Thus phloroglucin may be described 
as tri-keto-benzene hexahydride or as tri-oxy- 
benzene. 

DI-XETO- HEPIABE v. MaiBxinnDTVL ni- 
aiioxB. * 

DI-XEIO-HSXAKX v. Meiuvl fboftl di- 
KXIOHa. 

q^jS-DIKSTO-EEXYIiENE v. Mbthxl-ali,vl- 

niKKTOOT. • 

KET O-HEXA-HYDBO-BENZOIO ACID CY- 
ANHYDEIH v. Nitrile of Oxx-tsopHiHAUo acid 
HXXAHXDBIDB. * 

DI-XETO-BYDBIHDEHE v. luDONAPHTno- 
QUINOHS. • 

DI-EETO-IHSOHAEHTHiENE 1 ^ IilnoHAPB- 
tHoquiNowa. 

xBTo-unomo acid o,h,, 04 . [isi^. 

When o-aoetyl-fi-ethyltsuccinie ether is heated 
It partly breaks up into alcohol and ethyl keto- 
lactonate, which, on saponification, gives potas- 
sie ketolaotonate (S. Young, 0. J. 43,175; A. 
318, 45). It is also fomed, togither vith 
CO^OEQIt.CH,Ae( by boiling the ether 


may be extracted frAn tie produot by ether. 
The free acid crystallises from water, 1 ^ is sL 
sol. cold water, m. sol. last water. 

Salts.—BaA^H,0.--AgA'. • 

Reaction. —1. Heated* with baryta tiie fol¬ 
lowing reaction occurs: 80,H„0,4SBaO + H,0 
a2BaC0,-l-Ba(C,H„0,),. The new acid, 
0 ,H, 20 „ appears to be liquid; it forms every 
soluble and unstable silver salt.—8. Cold baryta 
produces an unstable dibasic acid, OAiOt, by 
assimilation of H,0. 

Constitution.—Ketelactonio ether is formed 
from CO,Et.CHAo.CHEt.C02E!t by splittingeoff 
HOGt. Inasmuch as CO,Gt.CMeAc.CHGt.CO,Gt 
does not form in the ss^ way the ether of a 
crystalline acid it is probable that the H which 
is here displaced by methyl goes to form alcohol 
in the formation of the ketolaotooic ether. And 
since ketolactoni# ether appears to be a lae- 
tone it should be • . * 

GO^Gt.O.CHGt.CO; 

II I A 

CH..C.0-1 » 

the acid being CO,H.C.CHGt.CO 

II I 

OH,.0.0-1 

KETOLE. Another name for Jndolk (Jack- 
son, B. 14,879). • 

KETONES. The ketones, in their simplest 
form, contain a carbonyl group 00 attached to 
two monad hydrocarbon radicles. If the two 
radicles are identical, as in acetone (dimethyl- 
ketone) OH,.OO.OH„ the compound is a simple 
ketone; if different, as in methyl-ethyl-ketone 
CH,.CO.CH,.CH„ it is a mixed ketone. 

Jnst ns the fatty acids of the series OaH,»0, 
may he derived from the hypothetical carbonic' 
acid OO(OH), by replacing one hydroxyl group 
by a monad hydrocarbon radicle, so the ketones 
may in turn be derived from the tatty acids by 
replacing the remaining hydroxyl group by a 
second radicle: a 

HO.OO.OH OH,.OO.OH OH,.OO.OH, 

I Ourbonfo ticM AcettOftoid Accton6. 

There is therefore a simple ketone derivable 
from each fatty acid by the introduction ot a 
hydrocarbon radicle, identical wit|i that which 
is attached to the carboxyl group of the acid, 
in place of its hydroxyl group. 

U one of the radicles in a ketone is hydrogen 
the resulting gompqund is an aldehyde: 

OH,.CO.H pHjOO.O^ w, 

^ Aldehyde Acetone 

and owing to this similarity in constitution, the 
aldehydes and ketones have many reactions in 
cSmmoli. * In the case ot formic acid the radiels 
attached to carboxyl is hydrogen, and the ketone 
therefore coincides with the ^dehyde: 

E.GO.OH H.CO.H 

' ^otplo add t Vermaldehyda 

Grom this point ot view the ketones may be re¬ 
garded as homolognes of formaldehyde. 

• Oompotmds containing two wbonyl groups 
are termed c^iket(mee•, tooee oontatni^ thr^ 
triketonee. ' • 

Fatty ketones. 

Formation.—1. By the destrgetive ttMlla- 



KirroNEa 


103 


lion ot fhe oaloium salts, oj, better still, of the 
barium Aik, ot acids ot the series 0,H,a0,; ' 

fOH,.00.0).Co-0]CcO.CH, + CaOO,. 

It a mixture ot the salts of two acids is 
employed, a mixed ^etbne, containiug the hydro- 
aarbon thdicles ot bqth acids, is formed: 

(OH..OO.OtOa + (0,H,.00.0),Ca 
-20H,.CO.O,H,+ ZOaOO, 
(Williamson, 0. J. 1862,238). 

It one of the salts is a formate, an aldehyde 
td formed, a hydlrogen atom from the formate 
attaching itself to the carbonyl-group; 

(OH,.CO.O),Ca + (H.OO.O),Oa 
- 20H,.CO?H + 20aCO, 

(Firia, Cimento, 8, 126; A. 100, 104; Lira- 
pricht, A. 97, 868). * 

In the preparation of ketones by the de¬ 
structive distillation of saltd it is advantageous, 
it the molecular weight of the ketone is high, 
to conduct the distillationjinder reduced pres- 
Bijce (Kraftt,^. 15,1698).^ 

2. By the destructive distillation of the cal¬ 
cium compounds of primary alcohols (Destrem, 
A. Ch. [6] 27, jT). In this reaction the nloohol- 
ates are converted, with evolution of olefins and 
hydrogen, into salts of fatty acids: 

(0,,Hi0),Ca = 20.,H, + CaO + H,0; 
(C,,H.q),Ca + 2 H;o = (C.,H,O.JjCa -f iK ,; 
and the calbinm acetate is then decomposed by 
the heat, yielmng acetone. A portion of the 
acetate, however, reactS with the calcium oxide, 
evolving methane. 

8. By heating a mixture of the sodium com¬ 
pound of an alcohol and the sodium salt of a 
fatty acid in a current of carbon monoxide, 
mixtures ot higher ketones aro formed, along 
with sodium salts ot higher organic acids 
(Qenther, A. 202, 238). The constitution ot 
these ketones is not known with certainty, and 
the pmoess in which they are formed is not 
understood. 

4. By the action of acyl chlorides on zinc- 
alkyls (Freund, A. 118, 1; ef. Pawlow, A. 188, 
104). The acyl chloride <ls added to the zinc- 
alkyl, atfirst gradually, atterw.ards more rapidly, 
cooling with ice during the operation. The mix¬ 
ture is then decomposed with excess of water: 
CH,.COCl-l-Zn(C,H.), 

- CH,.C01(0Zn0^J.C.A 1 

2(?H,.CCl(0Zn0A)AH5-t-2H,0 
- 20H,. CO.OA + 20,H, + ZnOl, + Zn(OH)r 
It the mixture is allowed to stand too long be¬ 
fore adding water, the additive compound fomlsd 
diB the first stage of the process reacts with^ a 
second mol. of alkyl chloride, exchanging its 
halogen tor alkyl and generating a compound 
which, on treatment with water, yields a ter» 
tiary ^oohol. , , „ 

6. By the oxidation ot secondary alcohols: 
OH,.CH(OH).OH, -H 0 - CH,.CO.CH, H,0. 

6. By the oxidation of secondary acids of the 

lactic series with potassinns bichromate and 
dilute sulphuric aclA Thus hydroxjf-isobutyric 
acid yields acetone: • * 

(OH,),C(OH).CIOJH -r 0 - (CH J,CO -t CO, + H,0. 

7. CcrtaiiF ketonic aoids part with carbon 
dioxide, forming ketones. Hhif deoompft^ion 
takes place very readily .in/£no case or the 
B-ketonic acicU.* thus when ethylie aoeto- 
aoetate is warmed 'with a oaustio alkali it is 


hydrolysed, and the liberated acid splits off 
oarbon dioxide, thus a 

OH,.CO.CHrCO,H - CH,.CO.CH, + 00 ^ 

• 8. Aloohols oontaining a hydroxyl-group 
attached to a doably-l(pked carbon-aton/do not 
appear to be capable of existing in the free 
state, and change, at the moment ot theig for¬ 
mation, into either aldehydes or ketones, the • 
'former transformation occurring when iiib 
hydroxyl group is situated at the end of, the 
latter when it is within, the chain: 

OH,:CH(OH) = CH,.OHO 
0H,:C(0H).0H, = CH,.CO.CH, 
(Erienmeyer, B. 13, 809; 14, 320). 

9. When secondary or ’secondary-tertiary 
glycols are treated with dehydrating agents, 
such as phosphorus pentoxide or zino chloride, 
they part with water, forming ketones. Pro¬ 
bably an nnsaturated alcohol is first produced, 
and this changes, at the moment of its forma¬ 
tion, into a ketone (v. preceding paragraph): 

CH,.CH(OH).CH(OH).CH, -M,0 

= CH,.OH:C(OH).CH, = CHa.CH,.CO.CH.. 
Primary glycols, when thus treated, yield alde¬ 
hydes. Tertiary glycols (pinaconos) are dehy¬ 
drated even by boiling with dilute sulphuric acid, 
forming ketones, the reaction being accompanied 
in this case by the migratioij of an alkyl group: 

(0H,),C(OH).C{0H)(0H,),-H,O 

Plnacone • 

-(CH,),C.CO.CH,. 

Pinacolln 

10. When the homologucs of acetylene are 
passed into a solution ^ mercuric chloride 
heated to OC-Ob” they take up the elements of 
water, yielding ketones (Kutscherow, B, 17,13): 

Cn,.C!CII., + H,0 = CII,.CO.CH,. 
Acetylene itself yields aldehyde. 

11. Ketones, especially acetone, are fom^ed 
in the destructive distillation of wood, sugar, 
citric acid, and various other organic compounds. 

Progertiea and Ileactions .—The lower mem¬ 
bers of the ketone series are^liquids, with a 
peculiar ethereal odour, boiling without decom¬ 
position. The higher homologues, beginning 
with 0„Hj„0, are oTystallino solids. , 

The ketones are isomeric with the aldehydes 
containing the same nursber of atoms of carbon. 
They closely resemble the aldehydes in many ot 
their reactions, but aro distinguished from them 
by not reducing ammoniacal silver eolations. 
Like ^e aldehydes, many of the ketones com¬ 
bine with the hydrogen sulphites of the alkalit 
to form crystalline ^uble compounds. The 
rule given by Grimm {A. 157, 262) that only 
those ketones combine with hydrogen sodium 
sulphite which contain the group CHyCO, holds 
very generally: an exception is propione (di¬ 
ethyl ketone) CO(C.,Hs)j, which forms a double 
compound, altjiiough with difficulty. These 
compounds are used in separating and pnrifyl<ig 
)»tho ketones: on treating the double oompound 
witlf sodium oijjrbonate the ketone is liberated. 
The ketones, like the aldehydes, unite with hydro- 
emnUs acid to form nitrilesS^ hydroxy-acids: 
(CH,).CO + HCN = (Cp,),CfOH).Clf (Urech, A. 
164,258; Tiemann a. FriedlSnder, B. 14,1971) 
and these nitriles react with ammonia, yielding 
nitriles of amido-acids: (CHj),,C(On).CN+ NH, 

1 ..(Ciai)B(NH.^CN-fH,0 (T. a. F.). — In 
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presouce of canatio potash, acetone unites 
with chloroform to form acetone-chloroform 
(CIHJ.C(0H).001„ which when heated with 
mter to 180° yields hydroxy-isobutyiio aoid 
and hWroohlorio acid, (Willgerodt, B, 14, 
2461; 16, 1 B 6 S).—Sodium amalgam, acting 
on apgueous solutions of the ketones, re- 
’duces them to secondary alcohols; thaa 
acetone is converted into isopropyl alcohol: 
(CH,),CO + H,=(OH,).OH.OH (I'riedel, O. It. 

SB, 63). At the same time, a second reaction 
occurs in which 2 mols. of the ketone are 
united during the process of reduction, forming 
a tertiary glycol, or pinacone : 2 (CH 3 )jCO + 

= (O^)j0(OH).C(OH)(CH,)j.—The ketones are 
less susceptible of oxidation than the aldehydes, 
and, unlike the latter, can never yield by oxida¬ 
tion an aoid containing the samo number of 
carbon atoms. They are best oxidised by boil¬ 
ing them with a mixture of potassium bichromate 
and dilute sulphuric aoid. Popoft (A. 161, 300) 
has formulabid the following rules regarding the 
products formed in the oxidation of the ketones 

_^rules to which, however, there are occasional 

exceptions: The ketone is broken up at a point 
between the carbonyl group and one of the 
alKyl groups, the combined carbonyl being oxi¬ 
dised to carboxyl, aiid the separated alkyl being 
oxidised, if primary, to a fatty aoid with the 
same «nmber of atoms of carbon as the alkyl 
Itself, and if secondary, to a ketone, which may 
in turn bo further oxidised. If a ketone con¬ 
tains two dissimilar alkyls, the carbonyl group 
will remain attached to that carbon atom which 
has most hydrogen combined with it, unless in 
the case of a tertiary alkyl or a radicle of the 
benzene series, when the carbonyl group will 
' remain in combination with the non-hydro- 
genated carbon atoms. If the two dissimilar 
allwlB are both primary, or both secondary, or 
both tertiary, the carbonyl will remain attached 
to the alkyl of lower molecular weight. The 
followiifg equations illustrate these rules: 

CH,.CO.CHt + 30 = CH,.COjH + U-GO^II. 
OH,.CO.iCH,.CH, -t 30 = OHj^OjH + OH,.CO^. 

*■ OH,.OHrCHrOO.iCH(OHJ.,-t20 

w CHrCH,.CK,.(50gH + CO(CH,)r 
CH,.lOO.C{0H,), + 30 = H.CO^ + (CHJ,C.CO.,H. 

0H,.lOO.C,H, -I- 80 = H.OOjH + O.Hj.OO,H. 

In several oases, however, a subordinatdXreac- 
tion, in which the ketone is oxidised in a way 
thd reverse of that predicCod by the rules occurs 
simultaneously.—OWonne and bromine give 
substituCion compounds.—PkospAorns penta- 
chloride replaces the oxygen of ketones By two 
chlorine atoms.—Antmontn reacts less readily 
with ketones than with aldehydes. With acetone 
it forms diaoetonamine 0,H,,NO, and triaceton- 
amine OJH.^O.—With hydroxylamine m aquo-J 
ous solution the ketones yield tlm ketoximee: 

OH,.CO.CH, + NH,.OH * 

- 0H,f6(K.0H).CH, * H,0. 

Aoetoximef, 

The ketoximes are generally solid crystalline 
compounds, volatile without decomposition. 
Concentrated hydroohlorio acid deoomp^s 
■ them into hydroxylamine and Irotone.—In like 


--jr----- 

eliminating water and torming ketohydrazonesl 
OH,.OO.CH, C.H..NH.NH, 

=i0H,.0(lg.NHC^J.CH, + H,0. 

* Aoetonephenylhydnusonsf 

The ketohydrazones of the kitty series are for 
the most part oily liquids, which may be distilled 
.under reduced pressure. Acids decompose them 
into phenylhydrazine and ketones (E. Fischer, 
i?. 16,661).—JVtfroita octd! confcrts the ketone* 
into isonitroso-ketones. The reaction occurs 
more readily, however, with ethereal salts of 
nitrous aoid; thus when a mixture of amyl 
nitrite and acetone is warmed with hydroclilorib 
acid isonitroso-acetone is formed: 

CH,.OO.CH, + O.H„.O.NO 

= CH,.C0.0H:N.0n + O.H„.OH. 
Sodium ethoxide may bo substituted for hydro¬ 
chloric acid in the feyegoing reaction, but in this 
case the sodium compound of tltf isonitroao- 
ketono is formed and must afterwards bo 
decomposed by acetic acid (Claisen, B. 20, 262, 
and 656; Claisen a. Manasse, B. 20.2194). The 
isonitroso-ketones are also readily obtained by 
the action of nitrous aoid on aceto-aoetio aoid 
and its homologues: 

CH 3 .CO.CH,.OOja + HNO, , 

Aoeto-aceblo aoid • *__ 

= Cn,.CO.OH:N.OH + CO, + H,0 

IsonlbrdSo-acotone 

(V. Moyer a. Ziiblin, B. 11, 695; Corosole, B. 16, 
1328).—Concentrated nitric acid converts the 
ketones into dinitro-paraffins: thus propions 
CH,.CH,,.C0.CH2.CH, yields dinitroethane 
CH,.CH(NO,), (Chancel, Bl. 31, 604).—The 
ketones react with the mercaptams, eliminating 
water and yielding ‘ raercaptoles ’ (thiokotates); 
ethyl thiodimelhylkctate is formed when gaseous 
hydroohlorio acid is passed into a mixiure of 
acetone and mercaptan: 

(CHJjCO + 20,H,.SH= (CH,),0(S.C,,H,),-t H,0 
(Baumann, B. 18, 887). The mercaptoles are 
liquids, insoluble in 4atcr, not volatile without 
decomposition, stable towards alkalis and dilate 
acids.-—Under the influence of dehydrating 
agents, such as sulphuric acid, zinc chloride, 
hydrochloric aoid, &o., the ketones readily 
undergo condensation, two or more molecules 
combining, with elimination of water, to^orm more 
complex compounds. Thus 2 mols. of acetone 
unite to form mesityl oxide (OH,),C:CH.CO.CH„ 
and 8 mols. to form either phorone 
(CH,),C:CH.OO.aa:C((JH ,)2 or mesitylene (1, ^ 
6-trimcthylbenzene) C,H,(CH,),, according ffl* 
2 or 3 mols. of i*ator are eliminated in the 

f rocess. ' * , . , 

Benzene ketones. Ketones of this class may 
eitho* contain two benzene radicles directly 
attached to carbonyl, as in benzophenone (di¬ 
phenyl ketone) O^HyCO.C,!!,, or the carbonyl 
group may unite a benzene radicle and a fatty 
radicle, as in adbtophenone (phenyl-methyl- 
ketbne) 0,H,.g0.0H,: or tme or both of the 
benzene radicles may be attached to carbonyl 
by means of a fatty group, as in nhonyl-benzyl- 
ketone O.H,.CO.CH^Ai <» diSbenzyl-ketone 
C,Hi.(3h,.CO.CF_OX. 

Prejgaratiorire-^mMxy of thamothodB already 
dewribed for the preparation ci ttio fatty keitmea 
are also applicable In the case of the ben a en e 






lUO 


ketonfli. TbQs benzophenctie may be obtained 
by the dleRllation of a benzoate; 

(OA-OOO), - (0^,),00 + OaCO,. 
and aoetopnenone,by distilling a mixture of a 
benzoate and an acetifte; * 

(0A-C6.0),0a + (OII,.CO.O),Ca 

- 2O,H.OO.0H, + 20a00,. 
Again, acetophenone may be obtained by the 
wition of benzoyl ohloride on zino methyl; W 
if it is desired to introdnoe a benzene radicle in 
^lace of the hafogen of the acyl chloride the 
mercury compound of that radicle must be em¬ 
ployed: O.H..CO01 + Hg(0A), 

, =(O.H,),CO-fHg(C.HJCl. 
Ine benzene ketones are also formed, like th^ 
fatty ketones, by the oxidation of the correspond¬ 
ing secondary aloobMs: , 

(O.HJ,OH.OH + 0 = (C.HJ,CO f H,,0; 

Dlphcnyloarblnol 

and ol secigidary glycolic acids containing 
benzene radicles: 

(0.H,),0(0H).CO^ + O 

JlenzUlosol<» = (C.H,),CO + CO, + H,0; 

further, by splitting off carbon dioxide from 
ketonio acids of the benzene series: 

OJB[,.OOtOH,.CO^ = 0 A-CO-CH, + 00^ 

Bensoylaoem acid 

By shaking phenylacetylene with sulphuric 
acid of 7S p.o. it takes up the elements of water, 
yielding acetophenone: 

0,H,.CiCH + H,0 = 0„H,.C!O.0H, 

(Friedel a. Balsohn, Bl. [2] 36, 66). 

The following modes of formation are pe¬ 
culiar to benzene ketones:— 

1. By the action of an acyl ohloride on a 
benzene hydrocarbon in presence of aluminium 
chloride* 0H,.C0C1 + 0,H„ = CH,.C0.C,H.-|-HC1 
(Friedel a. Crafts, A. Ch. [6J 1, 607). In this 
reaction the acid radicle always attaches itself 
to a benzene nucleus, and imver to a fatty group. 
In like manner ketones comaining two benzene 
radicles directly united to carbonyl may bo 
prepared by acting on a benzene hydrocarbon 
with carbonyl chloride in presence of aluminium 
ohloride: COCl, + 2C.H. = CO(C,HJ, + 2HC1. 

2. The last-mentioned class of ketones may 
also be o^ained by heating a mixture of a 
benzene carboxylic acid and a benzene hydro¬ 
carbon with phosphorus pontoxide: 

C.H,.CO.OH + C.H, = q,H,.C9.C,H, -I- H,0. • 

8. By the oxidation of hydrocarbons in which 
t^ benzene radwles are unit^ by a methylene- 
group : , 

C.H..CH,.C,H. + O. - O.H..CO.C.H, -e H,0. 

Ketont-alcohoU are obtained by polymerising 
benzene aldehydes with potassium eysftiide ;* 

2CA0HO = 0,H,.C0.0H(0H).0.H.. 

Beasaldebyde BouzoId 

SaUme-fhenoU arg formed when acyl chlor¬ 
ides of the benzene seriea act oa ^enols in 
presence of zino: 

0JH,.C0C1 OA'OH =. 0,H..00.C,H,.0H + HOI. 

jb-Hydronbeniopheilbi^ 

The acid radicle ^tera the Nolens of the 
phenol in the para- position to the hydroxyl 
granp. 


Propertiel and Seaetiona. — The benzene 
ketones are liquids dnd solids, boiling without 
decomposition and having a pleasant aromatic 
odour. , 

In most of their mactions they closely re¬ 
semble the fatty ketones. FopoS's rules («. 
supra) apply to the oxidation of the bdhzene, 
ketones; the carbonyl group always remaulk 
' attached to a benzene miclens to which it is 
directly united. Like the fatty ketones, the 
benzene ketones react with hydroxylamine and 
with phenyl-hydrazine eliminating water and 
yielding hydroximes and hydrazones. (hi re¬ 
duction with sodium-amalgam they form secon¬ 
dary alcohols; but heating with hydriodic acid, 
or distillation with zinc-dust, reduces them to 
the corresponding hydrocarbons: 

(O.H.),CO + 2H, = (0.H J,CH, + H,0, 
hlphenylmethone 

By fusion with caustic alkalis they yield a salt 
of a benzene acid together with a hydrocarbon : . 

0,H,.CO.O.H,+KOH = O.H,.CO,K + 0,H.. 
They are less subject than the fatty ketones to 
undergo condensation with elimination of water, 
and those which contain two benzene radicles 
directly attached to the carbonyl group do not 
exliibit this tendency at all.* 

Only those benzene ketones combine with 
hydrogen sodium sulphite in which th# car¬ 
bonyl is attached to two fatty groups, one of 
which is methyl: thus, benzyl-methyl-ketone 
C,H,.CH 2 .C 0 .CH, and methyl-phenylethyl-ke- 
tone 0 ,H 5 . 0 H,.dH,.C 0 .CH 3 form doable com¬ 
pounds ; acetophenone C,H,.CO,CH, does not. 

Biketones. The diketones contain two car¬ 
bonyl groups attached to hydrocarbon radicles. 
If the two carbonyl groups are directly united, 
the compound is an o-diketone; if they are 
united by a carbon atom, it is a B-diketone :'*it 
by a chain of two carbon atoms, a y-ketone, and 
so on. ^ 

Some of the diketones, such as benzU 
0,H,.C0.C0.C,H„ have been kiown for a con¬ 
siderable time; but the majority are of recent 
discovery. Their <Aiof interest lies in the ease 
with which the two carbonyl groups may be* 
made to condense with cqie or more molecules 
of some other substance to form closed-chain 
compounds. In this way glyoxalines, quinolines, 
pyrazoles, furfurans, pyrrholes, thiophens, and 
similar compounds have been prepared. 

a-jQ^etones. These may be regarded as 
homologues of the dialdehydep2^ozzt{,CHO.OHO. 
They may be obtained Sy the action of chlorine, 
or, better, of nitric acid, on a-ketone-alcohols: 

, 0.H,.C0.CH(0H).0ja,+0 • 

Benzoin 

- O.H,.CO.CO.OJH, + H,0 

BeuU 

• 

(Laurent, A. Ok. [2] 69, 402; Zinin, A. 84, 
168). By hydrolysing the isonitrosoketones by 
boiling t^m witg dilate sulphurio acid: 

OH,.CO.O(N.OH1.0Hy* H,0 

Izonltroao-etlmmethyl ketone 

- O^.CO.OO.OH, + NHrOH 

Dlacrtyl 

(Ton Feohmann, B. 21,1411), 

The ^enzenoid a-diketones react with eamtte 
potash VO form setondary glyoolio adds, the two 



106 


EKTONSS. 


h^dioosrboD ndioles attaohiBg ibemselTei to 
tbo same carbon atom: 


o^rCoco.cja:,+KOH. 

^e&sU 


.(0,H.).0(0H).00^ 

Fotamium beniU&ta 
(diphenylglyoolats) 


(Iilebjg, A. 25, 25; Zinin, A. 81, 82^. In like 
.manner gi/oxal }riel£a glycolic acid. The fatty a- 
dlketones, howCTer, condense to form quinonea 
{q. V.), —»-Diketones '^reaot with 2 mola. of hy- 
Sroxylamint to form dihydroximos. Benzil di- 
hydroxime is remarkable as occurring in three 
isomeric modifications, all of the formula 
C.H.;C(N.0H).C(N.0H).0,H„ an isomerism 
which is explained by Victor Meyer by means of 
tridimensional formula (Auwera a. V. Meyer, B. 
22, 705; c/. also Hantzach a. Werner, B. 23,11). 
These three hydroximes, when heated, part with 
water, yielding in each case the same closed- 
chain compound -an anhydride; 

O.H,.C:N. 

(Anwers a. ▼. Meyer, B. 21, 810).—With o- 
diamintt the o-diketones yield quinoxalinea 
{azines): 

/MTT CO.C„H. 

cn,.c.H<^f«+I 

00.0,H, 

m>^ToInyleno> Bensil 
diamind 

,N.0.0.H. 

1 J 4 2H,0 
\N.O.C,H. 

Diphenyltolaqntnoxaiine 

(Hinaberg, B. 17,822; cf. Witt, B. 19, 916). For 
an account of the behaviour of s-diketones with 
aldehydes and ammonia v. vol. i. p. 465. 

S-DikeUmes. The lowest member of this 
swies which is a true diketone and not a di- 
amehyde is acetyl-acetono OH 3 .CO.OH,.CO.CH,. 
By the action of aluminium chloride on acetyl 
chloride a crystalline substance of the formula 
^s formed, which, on treatment 
with water, evolves carbon dioxide and yields 
acetyl-acetone (Combes, G. B. 103, 814). A 
^general luethodfor the preprfation of g-diketonea 
consists in acting on a nuxture of a fatty or a 
benzene-fatty ketone rnd the ethyl salt of a 
carboxylic acid with sodium ethoxide. The 
latter substance produces condensation between 
the ethereal salt and the ketone with elimina¬ 
tion of alcohol: 

O^..CO.OOA + CH,.CO.CH, Si 

Sibyl bcncoate Acetone 

- CJH,.CO.CH,.CO.CH, + 0A-OH. 

Bcnsoyl-ooeton e 

In TeaKty it is the sodium compound of benzoyl, i 
aaetoneO,Hj.CO.OHNa.CO.C„H, which is formed, ’ 
and it is neoessa^ to decompose this compound 
with carbon dioxide in order ^ obtain the free 
diketone (Olaisen, B. 20, 665). Di-acyl deriva- 
tiyea of acetic aoid are decomposed on boiliqg 
lo ***’• *^““**'“* watej and generating 

(0,H..CO),cA'COfl - (OA.CIO),aH, + CO, 

Dibcaxioylaoeiio eola 4 ulbencoylmeUiaoe 

(Baoyera-W.H. Perkin, jun., B. 16,2128; B. 

■ Fischer a. Knzel, B. 16,2239). 

The methylene group in the g-diketones is 
attached to two slectro-negativs ootbonyf gnupa 


For this reason oni^ atom of hydrogen In this 
gronp, like tbs bydtogep in the motbyieMe group 
of soeto-aoetic ether or malonic ether, is re¬ 
placeable by an alkali metal when presented to 
it in the form of ran ethcKidS. By treating the 
alkali compound thus obtained with the^halogen 
compound of an alkyl or acidTadicle, the radicle 
can be introduced in place of the alkali metal: 
(CA-OOhCHNa + O.Hj.COCl 

Sodium dibensoyi- Benzoyl 

methane ohioriae ^ • 

-(0,H,.00),CH-i-NaCl (Baoyer a. Perkin, i.c.). 
Trlbcnzoylmcthane 

The g-diketones react %ith 1 mol. of phenyl- 
hydrazine eliminating 2 mols. of water, add 
farming pyrazoles: 

CHrCO.CH,.CO.OH, + C.H;riH.NH, 

Aoetyl-ocetone rhtsiylhydrasine 

0.H, 

* \cH, 

J II ■t2H,0 

OH,.C — OH c 
Phenyldlmetbyl- 
pyrazole 

(Knorri B, 20, Xm^e—Amline reacts with 0‘Ai- 
ketones in two stages: thus when benzoyl* 
acetone is heated with leDilii^A ds 160^ the 
two substances first unite, parting wiUi 1 raol. 
of water: OA-CO.CBj.CO.CH, -4 0,H,.NH, 

= C.H,.CO.CH,.C(N.O.hJ.CH, + H,0; and when 
the compound thus obtained is heated with con* 
eentrated sulphuric acid, it parts with a second 
mol. oC water, forming a quinoline derivative: 

C,H, 

I +H,0 
0.0H, 


lo 

\ 


C.H. 




OH, 

Li 


OH, 


C.H.<^ 


N 


r N 

«>Ucthyl'Y-p)ieDyIqul&o!lne 


(C. Beyer, B. 20, 1770). This is a general 
method for the preparation of quinolines con¬ 
taining alkyls in the a-y-positions. 

•y-Diketones.—In these compounds the two 
carbonyl-gronps are united by an ethylene 
radicle. The lowest member of the series, aceto- 
nyl-acetone, was obtained laal (B. 18, 68) 
by heating pyrotritario acid with water at 
ll50°-160“: • • 

CH-O.CO,H 
116 II 

• CH,.0 O.CH, •+n,0 

- V 

■» CH,.CO.CHj.Cn,.CO.CH, -4 00,. Acetophen¬ 
one-acetone is obtained by heating aoetophem 
one-aceto-acetic acid (prepared by acting with 
bromocetophenolfe on sodaoeto-acetio ether, and 
b^dtolyauig the ether tbuf formed): 

CiH..CO.eH.CHrCO.OA 

<k),H • 

-<Jfl,.OO.OB*CH,OO.OA+CO, (Paal, B. 16, 

286 ^e ^Vs 

By treatment with dehySvHng agente, imdi 
oa fuming hydrochloric acid of acetic anhy- 
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iriit, ^4 y-diketoses ar» oonrerted iijlo far* 
(orani. n is supposed lhat in this reaction the 
dihetone first forms a ‘ labile ’ modification con¬ 
taining tnro hydroxyl noups, and that this then 
parts i^th water to form the ihrfuran: 

.• CH-CH 

OH,-CH, II ( 

I , - C.H..0 O.CH, . 

O.H..CO CO.CH, I I 

. OH 6 h 

Ao«topbeiione>acctnne * Labile * motliflcutlon 

CH-CH 

II j 

-CA-C C.CH, +H,0 

Y 

Pheiiylm'Mhyl'furfurAn 

(Paal. B. 17. 275G). An unsaturatod kctono 
isomerio with plienyhnethylfurfuran is formed 
at the same time .—Phoafhorus pentasulphide 
oanverts y-dikctones into thiophens, whilst with 
ammonia thejr yield pyrroles, the reaction in 
both oases being supposed to be preceded by the 
above-mentioned transformation of the dikctone 
into its ' labile ’ modification: 

CH—OH 

I 11 

• 60.H..(L O.CH 3 + P 3 S, 

• I I 

OB OH 

'Labile * acetopheDOua> 

acetone 

CH—OH 

. 60,H,.0 O.CH, + 2H,PO, + 2H,0 

Y" 

PhenylmnthyltUiophea 

and 

CH-OH 

II II 

0.H,.0 O.CH, + NH, 

in <!)»: 

CH-CH 

» II 

- 0,H..O C.OH,-|-2H,0 

\/ 

NH 

• • PhenylineUtylpyrrolo 

(Paal, B, 18, 367). 

An unsatiirated 7 -dikotono, anhydraceto- 
vhsnoncbennl (a$-dibemoylstvrol6iui) is foi’i^ied 
07 the action of caustil) potash on a mixture 

benzil and acetophenone: 

O.H..CO ^ 

I +OH,.CO.OA 

OA-CO 

O.H..O:CHiCO.OA • * 

> I +HjO (Japp a. Miller, 

0,H..00 
0. J. 47, 86 ). 

Quinones, If the two carbonyl groups of a 
diketone occur in a closed chain cl six carbon 
atoms, the resulting compouna belongs to the 
class of the quinones. This group of diketones 
will be treat^ of separately (v. Quinomiq). 

Triketones. A triketond inswhich the three 
oarbonyl groups are directly inited has been ob¬ 
tained in the following manner (von Pech- 
nann, B. 32, 1153}: Dibenzoylbromomethane 


O.Hj.OO.OHBr.OO.OJB', ^prepared by the eetioa 
of bromine on dibefisoylmethane, v. supra) is 
converted by bdatment with potassium acetate 
into the acetate of dibenzoylcarbinol 
C,H,.C0.CH(0CLH,0)XI0.C,H,, which, i^en bro- 
minated, yields C.H,.CO.CBr(OCAO).CO.C,H,. 
When this compound is heq^ed above its melting- 
point (101-5'’) it breaks up into acetyl bromj^ 
and diphenyltriketoru : • 

C.H,.CO.CBr(00,H,0).CO.O.H, 

C,H,OBr + 0,H,.C0.C0.C0.C,H.. 

Diphenyltriketone, like some other com¬ 
pounds in which a carbonyl-group is situated 
between two electro-negative groups, unites with 
1 mol. of water to form a hydrate; this has pro¬ 
bably the constitution O,H,.CO.C(OH).j.CO.0,H,. 

The formation of another triketone, tribensopl- 
methane, in which the three carbonyl-groups are 
attached to the same carbon atom, has already 
been referred to. F. B. J. 

SIKEIO-PENTAmB «. Metbvi, ETBvri DIU- 

TONB. • 

ofi-DIKETO-PEOPTL-BENZEHB v. PnENTt,. 

MBTHrU-DIEBTONS. 

XIRIC AOID. Synonym of Qunno Aom. 

KINO. The dried juice, obtained from incisions 
in the trunk of Pterocarpus marsapium (Mala¬ 
bar). The name has also t^en given to the dried 
juice from other trees, ».g. Eucalyptus resinifera 
(Australia), Pterocarpus erinaceus, and.Cocco- 
loba uvifera (America). Eino greatly resembles 
catechu, and is used in dyeing and in medicine. 
It occurs in small brittle opaque reddish-black 
fragments, partly soluble in water, almost en¬ 
tirely soluble in alcohol, insoluble in ether. It 
has no odour, but a very astringent taste. Used 
in medicine as an astringent. It gives oil pyro- 
catechin when distilled (Bissfeld, A. 92, lOl). 
Potash-fusion forms phloroglucin and protoca- 
technio acid (Hlasiwetz, A. 134,122; Stenhoese, 
A. 177,187). Kino contains kinoin and kino.red 
and other bodies. Einoln has been described as 
a ‘ tannin ’ (Bergholz, cf. Etti, B. 17, 2!^1). 

Xino'fn C, 4 H„ 0 ,. Occuvs father with kino- 
red, &o., in gum kino, from which it is extracted 
by first boiling with dilute HCl, and then ex¬ 
tracting the solution with ether; yield 11 p.E. 
(F.tti, S. 11,1879). Cqlonrless prisms. SI. sol. 
cold, readily sol. hot, water. On heating to 120° 
it gives kino-red (C„H„0„). On heating with 
HCl to 130° it is decompose into methyl chlor¬ 
ide, pyrocatechin, and gallic acid. 

y>no-red 0*,^0,j. [160°-170°]. A red 

resin occurring in kino and left undissolved 
when it is boiled with dilate HCl, It is also 
formed by heating kinofn. It is si. sol. water, v. 
sol.alcohol. FeCljgives adirtygreencolpuration. 
It dissolves in alkalis. It ppts. a solution of 
gelatin. On fusion it yields a red amorphous 
anhydride C„H„0,„ which also ppts. a solution 
of gelatin. TBe anhydride is also formed by 
heating kmo-red with dilute HdAq. Ebio-;red 
'yieldsphenol and pyrocatechin when distuled. 

koWS 0„fI»O,r ri42°]. Obtained ftom 
cusso or konsso, the dried f^ivers of the Abys¬ 
sinian koso tree {Eagenia AbyssMca), used by 
the inhabitants as if remedy against tapeworm 
(FWckiger a. Buri, At. Ph. [ 8 ] 6 ,198; PK [ 8 ] 
6 , 6631. The'anthelmmtio btoMrties of koso 
mem Jo be duo to kosin. Sulpliar-yellow tri- 
metriJ oiystalss Henrly insoL watte, v. sol. 
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tioohol, ether, benzene, OS,, ohloroform, and 
HOAo. Diesolveg in aqueous alkalis and Na,CO„ 
and it reppd. by acids. FeOl, colours its alcoholic 
■olntiofipermanentljred.. Cone. H^SO, does not 
decompose it at 15°, but on warming it forma 
bobqtyrio acid and a red amorphous body 
,p,H,|0„(7). Potasfi-fusiongivesformio,butyric, 
ahd oxalic acids, podium-amalgam yields a 
volatile oil 0„H,,0 and an amorphous yellow 
substance 


Aettyl diriva\iv» 0„B„Aa,CI|,f Vtom 
kosin and Ao,0. ' 

SOITHISS V. Mn.v. 

XYAHEIHIirp V. OTsmnteim. 
KYAKPHBHIHB v. CY«ra!NDni. n 
KTANPBOPIlfE V. CixIpaopiHB. 
XYKUSENIG ACID v. Oxv-guiNoninB oab 

BOXYUO Aon>. 

KYST7BIC ACID v. Cynduio acid. 

KYNVBIB: V. OXY-QUIMOLINU. 


L 


BABOBIIIMK. An alkaloid said to occur 
along with cytisine in laburnum seeds (Hnse- 
mann a. Marm5, Z. [2J 1, ICl; 5, 677). Light 
crystalline CTOups of monoclinic prisms; v. sol. 
water, si. sm. alcohol, nearly insol. ether. 

LAO. A substance surrounding the eggs of 
Coecut laocee on the twigs of various trees in 
Bengal and Sumatra. These twigs are called 
stick-lac. The lac is removed by melting and 
squeezing through canvas, when the hardened 
drops are known US' seed-lac. After bleaching 
by ch{orine or charcoal and making into sticks 
it is known as shell-lao or shellac. Lao is used 
for making sealing-wax, varnishes, and a red 
dye called lac dye. Lao contains 66 to 88 p.o. 
resin (about half of which is soluble in ether), a 
small quantity of wax and of a red dye, and a 
larger quantity of a substance insoluble in alco¬ 
hol. The wax [60°j contains ceryl and myrioyl 
alcohols and their stearic, palmitic, and oleic 
ethers (Benedikt a. Ulzer, M. 9, 679). Shellac 
may be freed from wax by dissolving in boiling 
dilute Na^CO,, filtering, and ppg. with HCl. If 
the boiling be continued too long, liquid shellac 
is produced. Shellac freed from wax gives 
azelalc acid whem oxidised by KMnO, (Benedikt 
a.EhrUoh, Ar.9, 163). 

liquid shellac 0uH,.,0,,. Formed by boiling 
^ellac (1,000 g.) with NaOif (300 g.) and water 
(30,000g.) for 2 hours. When cold, sulphui'io 
acid is added and the liquid shaken with ether 
(B. a. E.). Thick liquid; insol. water, v. sol. 
uoohol and ether. Forms salts with Fb, Ag, Zn, 
Ba, and Ca.—0„H,,Mg,0„: amorphous, v. sol. 
water; ppd. on heating, but redissolyes on 
cooling. w 

Laccalc acid 0,,H„0, (7). Obtained from lac 
dye by treating with HOlAq, filtering, boiling the 
residue with water, ppg, the solution with lead 
acetate.'and decomposing the pp. with H,S (B. E. 
Schmidt, B. 20, 1285). Brownish-red powder 
composed of minute tables (from alcohol-ether), 
m. sol. alcohol, si. sol. water, nearly insol. ether, 
insoL benzene. Decomposes, without previous 
fusion, at about 180°. Alkalis form a crimsoiw 
solution which has an ab3orpti(^n spectrunplikc 
that of carminio acid. Baryta gives a vAletpp.: 
FeSOf a black ; FeCl, a black colouration 
only. It reduces ammon(acal AgHO, but not 
Fshling's solution. Oonc. BUHO, rtdds picric 
and ozalio acids. Cone. HOlAq at 180° forms a 
substance Oj^„0,,. Laccalc acid dyes like 
sanniiiio acid, bat its solution in H,BO, shows a 
diflannt absorption spectrum.— 


at 100°): floooulent pp. formed by adding alco¬ 
holic potash to an alcoholic solution of the salt. 
BaO„H.,0|,: brownSh-red pp. formed by adding 
NH,andBaCl_ • • 

LACMOID. 

Preparation. —1. A mixture of resorcinol 
(20 pts!), sodium nitrite (1 pt.),arfd water (1 pt.) 
is slowly heated to 110°, at which temperature a 
vigorous reaction sets in, the melt is then kept 
at 115°-120° till it has become quite blue and 
the evolution ofNH, has ceased (Traib a. Hock, 
B. 17, 2616).—2. By the action Cl HjO, on am- 
moniacal resorcin solution (Wurster, B. 20, 
2938).—S. By fusing resorcin (16 g.) with KNO, 
(18 g.) (Benedikt a. Julius, M. 6, 634). 

Properties .—Glistening brown powder. It 
is easily soluble in methyl, ethyl, and amyl al¬ 
cohols, acetone, acetic acid, and phenol, less easily 
in ether and water, insoluble in benzene and 
petroleum-spirit. It dissolves in strong HCl or 
with a blue colour. It decomposes below 

200 °. 

Jjaemoid differs from litmin, the colouring 
matter of litmus, in being soluble in strong 
alcohol, Litmin is insoluble in strong alcohol, 
though soluble in dikite (50 p.o.) spirit. The 
solution of litmin in 60 p.c. alcohol is bleached 
after a time, while that of laemoid retains its 
colour for months. The absorption spectra of 
the two substances do not differ markedly (Hart¬ 
ley, R. Dublin Soc. 6,169). 

LAGTAH, The anhydride of on agiido- acid 
Il"(NHj)(C02H) containing the group 
(Baoyer, B. 16,2102). 

sLACTAMIC ACID is. a-AumO-FItOFIONIO ACID, 
Di-laotamio acid is a-lMino-ni-FitopioMic ACim 
LACTAHIDE t^Amide of Lactic Acin. 
LACTABIC ACTD C„H„Or Prepared by 
qiressing the iuice out of the mushroom (Lac- 
tarius piperatua) and extracting the residue with 
ether or boilid^ alcohol (Chuit, Bl. [8] 2,163). 
White leaflets (from alcohol); v.sol. hot^ooboi, 
other, CHC1„ CS,, and benzene, v. si. sol cold 
alcohol and petroleum spirit, insol. water. 

fialts.—NaA': greasysicales, decomposing 
at 260 °.—kA'J. silveiy scales, decomposing at 
245° without melting.—KHA',: silky semes. 
[116°J—NH,A': [92°]; white leaflets, decom¬ 
posed .by boiling water.—OaA',; scales. When 
distnled it format^he ketone {G,Ha),00 [82^.— 
BoA',: white amorphous pp. latol. water, luco- 
hoi, and ether,—Pb,HA'.. [HO. Thistrans* 
parent leaflets. 
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U6lk^ »th»r BfeA'. *(88°]. White^eg. 
Bol. ligroSn and ether. * 

Ethyl ether EtA'. [86°]. White soalei. 
V. sol. warm aloohdl, ether, chloroform, and OS,. 

Amtde 0,iH„4NH, [108°]. Trimetrio 

needles. • 

LACTIC ACID 0,H.0,» «-0^CH(0H).C0^. 
a-Oxy-propionic aeid. Ethylidene-lactio acid. 
Fermentation lactic add. Mol. w. 90. S.Q. ^ 
1-2403 (BrOhl)i ¥ 1-2486 (Mendel^eS, 0. D. 60, 
62). /*« = 1-4469. Eq, =31-18. 

Zeomeridcs.—haetio acid is isomeric with 
l^dracrylic acid, and t^pears to be chemically 
inentical with sarcolactio acid {v. infra). 

In 1863 Wislicenus got from ethylene chlor- 
bydrin and KCN, b^saponifying the product, a 
'lactic acid which formed a •crystalline zinc salt 
ZnA'2 2aq. He called it ethylene lactic acid, 
thought it was identical with Liebig’s sarco- 
lutic acid (A. 128, 4). Dfcsios (^. 146, 168) 
said that siftcolactic acid gave, on oxidation, 
malonic acid. Wislicenus held {A. 167, 346) 
that his ethylene lactic acid was not hydraorylic 
acid, tor by th% action of HI he was unable to 
obtain 8-iodo-propionio aeid. He said also that 
bis ethylene lactic aciddifferedfromsarcolactic, 
although it accompanied sarcolactio acid in 
extract ofemont. Jirlenmeyer (A. 191, 261) 
showed that Wisliconus’s ethylene lactic acid 
from glycol ohlorhydrin is hydracrylic acid, and 
could be converted by HI into (3-iodo-propionio 
acid. The acid accompanying sarcolactio acid 
is, according to Siegfried (B. 22,2711) the acetyl 
derivative of lactic acid. 

Occurrence. -1. Discovered by Schoele in 
sour milk and first recognised as a peculiar acid 
by Berzelius.—2. In opium (Smith, Ph. [2] 7, 
60 ; Buchanan, B. 3,182). 

Formation. —1. by the lactic fermentation 
of milE-sugar, cane-sugar, or glucose (v. Fer¬ 
mentation, vol. ii. p. 643).—2. By the oxidation 
of propylene glycol by the oxygen of the air in 
presence of platinum-blach (Wurtz, A. 106,200; 
107, 192).—3. By boiling «-chloro-propionio 
aeid with water and Ag^O (Wurtz, A. Ch. [3] 
69, 106: Buff, A. 140, 156). In like manner 
from o-bromo-propionio acid (Friedel a. Ma- 
ohuca, A. 120, 286).—4. By the action of nitrous 
acid uponealanino (Streckcr, A. 76, 27, 42).— 
6. By the reduction of pyruvic acid by sodium- 
amalgam (Wislicenus, A. 126, 227) or with zinc 
in presence of dilute acetic acid (Debus, C. J. 
16, 260).—6. From aldehydes by combinatwn 
^ith HCy and saponification of the resulting 
nitrile (Wislicehus, A. 128, (g; Simpson a. Gau¬ 
tier, A. 146, 264).—7. By heating ^i-chloro- 
acetone with a large quantity of water at 200°* 
(Linnemann a, Zotta, A. 169, 247).—8. By boil¬ 
ing glucose with aqueous NaOH (iloppe-Seyler, 
B. 4, 346).—9. When glucose (20 g.) is allowed 
to stand with potash (40 g.) and water <200 c.o.) 
at 40° in a flask loosely pUigged with cotton 
wool, it is oonvertedswithin 24 hour| into lactic 
acid (8 g.) and another acid, solAble in alcohol 
(Nencki a. Sieber, J. pr. 132, 499). Lactic acid 
may possibly sbp thus torm^ in animals from 
sugar. The decomposition oc<mrs even in very 
dilute solutions, thus even 9 grot glucose and 
9 g. of potash difcolved in 8 litres of water and 
kept at 86°-40° are converted in 10 days into 
potassium lactate. Na^OOi does not decompose 


sugar at 40°, nor does NH,, but NaOH, 
NMe,OH and neurinl do convert it into lactic 
acid. Creatinine and guanidine produce ne 
lactic acid. Milk sugar and maltose behivve like 
glucose. Lactic acid (a formed when glucose 
(dextrose) (1 pt.), water (10 pts.) and KOH 
(2 pts.) are left, even in anaatmosphere of hy- ^ 
drogen, for 48 hours at 36°. No sugar is lef/ 
(Nenold a. Sieber, d. pr. [2^ 26, 1; Kiliani, B. 
15, 701).—10. By heating cane-sugar with baryta 
at 160° (Schiitzenbergor, Bl. [2] 26, 289).— 
11. Among the products of the distillation of 
glycerin with KOH (Herter, B. 11, 1167)f and 
formed, together with formic and oxalic acids, 
by boiling glycerin with potash solution (Debus, 
A. 109, 229). 

Preparation.—1. The filtered solution of 
sour whey evaporated nearly to dryness, in 
strong alcohol, is mixed with alcoholic tartaric 
acid, as long as any precipitate of tartrate of 
potassium, sodium, and calcium is formed; the 
liquid decanted after 24 hours, and evaporated; 
the residue dissolved in water; the solution 
digested with carbonate of lead, till lead dis¬ 
solves in it; the filtrate evaporated, neutralised 
with carbonate of barium, again filtered, and 
diluted with water; the whole of the barium 
precipitated with sulphate iff zinc; and the fil¬ 
trate evaporated till lactate of zinc orystallises 
out (Berzelius, Lehrb. Ausg. 6, v. ^1).— 
2. Three kilos of cane-sugar and 16 g. of tartaric 
acid (which serves to invert the cane-sugar) 
are dissolved in 13 kilos of boiling water; 
Ij kilos of levigated chalk added after two 
days, together with 60 g. of stinking cheese, 
suspended in 4 kilos of sour milk (decaying 
cheese favours the production of lactic acid 
and retards its conversion into butyric acid); 
the mixture set aside at a temperature between 
30° and 36°, and well stirred every day till, ^n 
the course of six or eight days, it is converted 
into a stiff paste of lactate of calciun^; this 
paste is boiled for an hour with 16 g. of quick¬ 
lime and 10 kilos of water; the solution strained 
through a cloth filter and evaporated to a syrup; 
the crystalline maSb, which forma in four days, 
pressed, first by itself, then three or four times,* 
after having been each time stirred up, with A 
of its weight of cold water; and the lactate of 
calcium thus purified is dissolved in twice its 
weight of boiling water. To the solution of eveiy 
32 pts. of the calcium salt there is then added a 
mixti^ of 7 pts. oil of vitriol and 7 pts. water; 
the lactic acid, whiles^ hot, is strained through 
linen to separate it from sulphate of lime; the fil¬ 
trate obtained from 7 pts. of oil of vitriol is boiled 
with IJ pts. carbonate of zinc for a quarter of 
an hour (by longer boiling a very sparingly solu¬ 
ble basic salt is formed) -, the liquid is &tered 
boiling hot; thg oolonrless crystalline grains of • 
lactate of zinc, which separate on cooling, are 
^reed from sulpburio acid by washing with cold 
water; and ad^tional quantities of crystalline 
grains tile obtsjned by evaporating the mother- 
liquor almost to the end. LAKly, 1 pt. of the 
zinc salt is dissolved in 7^ pts. of bifiling 
water; sulphuretted hydrogen passed through 
the solution as long as sulphide of sine is pre¬ 
cipitated; andthefiltrateboiled and evaporated 
on th» water-bath to a syrup, whereupon 8 pta. 
of the aino salt yield 6 ptia «l syrupy laMio 
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Mid (Benaoh, A. 61, 174), B; this process, 
100 pts. ol cane-sugar ^eld 117 pts. of lactate 
ot oaloinm, which, if the su^r was white, is 
oolonrlen, and does not require to be purified 
bj pressure (c/. Engelhariit a. Maddrell, A. 6S, 
83 i 70, 241: Boutron a. Fremy, J. Ph. 27,841). 
A Bantemann (,4. 113, 242) recommends the 
flowing modification of Bensch’s process of 
preparation;—Betaiding the proportions of 
sugar, tartaric acid, milk, and cheese indicated 
by the latter, he takes one-third more water, 
uses 1,200 g. oxide ol zinc (commercial zinc- 
white) instead of levigated chalk, and keeps the 
temperature as constantly as possible between 
40° and 45° during the fermentation. After 
eight or ten days, the inside ot the vessel is 
lined with white crystals of lactate ot zinc, which 
can be obtained pure by one or two crystalli¬ 
sations from boiling water. The lactic acid 
prepared from the zinc salt generally contains 
mannite, which does not completely crystallise 
out from tlfe concentrated acid. To separate 
this, the aqueous acid is shaken up with ether, 
and then the ethereal layer is pipetted off and 
evaporated: it then leaves pure lactic acid.— 
4. The following mixture is recommended by 
0. 0. Harz {Vierteljahrsschrift pr. Pliarm. 20, 
601); 3 pts. milk-su^ar, 86 pts. ordinary water, 
0'6 to P'76 pt. flour containing a large propor¬ 
tion of gluten, a little beer-yeast, 6 pts. of soda- 
crystals, or 8 pts. of sodium bicarbonate. When 
the fermentation bos once been set up by milk- 
sugar, it may be continued by addition of cane- 
sugar.—6. By the action of NaOH or EOH on 
dextrose or levulose, the operation being per¬ 
formed as follows:—A solution ot 600 grms. of 
cane-sugar in 260 o.c. of water and 10 o.c. dilate 
sulphuric acid (3 pts. 11,80, to 4 pts. H,0) is 
heated to 60° in a closed vessel for 3 hrs. After 
eooling, 400 o.c. of aqueous NaOH (50 p.c.) is 
slowly added. The mixture is then warmed to 
60°-70°«till it no longer reduces Febling's solu¬ 
tion, the calcul^d quantity ol H,SO, (same 
strength as b.'fore) is then added, and the 
Na,SO, made to crystallise out by cooling and 
station. The mass is extr^ted with 93 p.c. 
spirit and filtered, the filtrate is divided into two 
portions, one half being neutralised with ZnCO, 
filtered hot and the other half added. On cool¬ 
ing, the zinc lactate crystallises out in a nearly 
pure state ; the yield is 200 grms. (Kiliani, 
B. 16, 699; c/. Hoppe-Seyler, B. 4, 346). 

■ Properties. —Colourless syrup with ver^sour 
taste. Hygroscopic. Mispible with water and 
alcohol, si. soh ether. Does not solidify at 
-24°. 

ReaMons. —1. When gradually heated it 
gives off water at 130° leaving solid lactide. At 
260° to 800° the products are CO, CO„ alde¬ 
hyde, and lactide.—2. Dilate H,S6, at 130° gives 
aldehyde and formic acid (Erlenmeyer, Z. 1868, 
843): OHrCH(OH).CO,H-OH,.CHO-fHOO,H. 
8. When gently heated with con<^HJ30, it gives 
off CO freely (Pelouze, A. Ch. [8] 18; ^57).— 
4. Boiling nimcitiAd forms oxalio acid.—6. Dis- 
tillation with NaCl, dilute H-SO„ and MnO, 

S flda aldehyde and ehloral (Btiideler, A. 69, 
2).—6. Distillation with MnO, and dilate 
H,SO| yields aldehyde and CO^—7. Faming 
H^BO'i^ves methaiie disalphonipaoid(fit«elmr, 
A. 118, 991).—8. Chromic adt wratitrs givei 


Metic acid and 00^ (Chapman a. Smith, 
1867, 477),—9. KMnO, gives pyruvio adA— 

10. PCI, Mting on dry oalcinm laotate gives 
ehloro-propionyl t ohloiide * OH,.CHOI.COG1 
whence water forms a-ehjoro-propionlto acid, 

11. HIAq reduces it to propionio acid (Laute- 
mann, A. 113, 217).—12. A concentrated sola, 
dion of potassium laotate submitted to electro* 
lysis yields aldehyde and CO, (Eolbe, A. 118, 
244 j Broster, Z. 1866, 680).-ri8. Distillation 
with quicklime yields alcohol: C,H,0, 
= CO,-HC,H,0(Hanriot, O. JS. 101, 1166: Bl. 
[2j 46, 80).—14. Heated 'at 170° in a stream of 
gaseous HBr.orat 100° in sealed tubes with cond, 
HBrAq, it yields a-bromo-propionic acid (EekuIA, 
A. 130, 11). -16. Brmnine gt 100° decomposes 
lactic acid (Beilsteii., A. 120, 227). Br acting ' 
on an ethereal solution of lactie acid forms tri- 
bromo-pyruvic ether (Wichelhaus, A, 143, 10 j 
Elimenko, J. B. 8, RiS),—16. The dry distiller 
tion of calcium lactate produces 00.„ ethylene, 
propylene (Gossin, Bl. [2] 43, 49), acrylic acid, 
phenol (?) (Claus, A. 136, 287), and other pro¬ 
ducts.—17. Distillation of calcium lactate with 
soda-lime yields acetic, propionic, butyric, 
hexoic, and other fatty acids. Heating calcium 
lactate with EOH at 280° yields formic, acetic, 
propionic, butyric, and oi^lic acida (Hoppe- 
Scyler, li, 3, 352).—18. Amon^’the products 
of the putrefactive fermentation of calcium 
lactate are hydrogen, CO,, acetic, propionio, 
butyric, and n-valeric acids and ethyl alcohol 
(Pasteur, Bl. 1862, 52; Strecker, A. 92, 80; 
Fitz, B. 11, 1898; 12, 479; 18, 1309).—19. 
Heating with m-amido-benzoic acid forms 
CH,.CH(OH).CO.NH.C.H,.CO,H crystallising 
from water in small prisms [162°] (Pellizzari, 
A. 232,154), which at 240 forms an anhydride 
CH,.CH 

I >N.C,H,.COJH. [243°]. The‘'oorre- 
CO 

spending acetyl derivative 
CH,.CH(OAc).CO.NH.f,H,.CO,H melts at 148°. 

Estimation .—The substance, acidified with 
HjSO,, is extracted with ether, the ethereal 
solution evaporated, the residue treated with 
water and the aqueous solution ppd. with lead 
acetate and filtered. The filtrate is then ppd. with 
alcoholic NH„ and the pp. ot Pb,O,2(0,H,O,) 
washed with alcohol, dried, weighed, ignited, 
and weighed again (Palm, Fr. 26, S3). 

Salts.—The crystalline lactates do not 
effloresce in the air, butegive off water t» vacuo. 
They are not decomposed at 160°. They arey 
insoluble in ether and, for the nfhst part, spar¬ 
ingly soluWe in cold water.—Ammonium salt 
ierms deliqneigsent prisms, and gives off NH, 
when exposed to air.—NaA' (at 140°): amor¬ 
phous, deliqulscent mass, v. sol. water and 
alcohol, ppd. by ether from its alcoholic solu¬ 
tion.—NajOiHjO, ».«. C!H,.CH(ONa).COjNn: ob¬ 
tained by the action ot sodium on the preceding 
at 160°. E(^rd, deliquesoenb. brittle mais. De¬ 
composed by o(£d wattw, with evolution of beat, 
into NaOH and NaC,HjOr Absorbs 00, from 
the air, forming Na^dO, and sodio iMtaU. 
Basic sodium la<^te appears to dissolvn without 
decoSaposition idwperfeotly dry alcohol. With 
Mel it gives Nd and OH.XIB(OMe).CO,Na 
(WidicanoB, A. 126, 49).—PotaSsiam salt 
otystsllises with diffionlty.—BaA|4^ (at lOO^i 
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large oanKflower-like bundlei oi reotangmar 
ne^ee (Hans Meyer, B. 19, 2464). Deliqaes- 
oent, T. Bol. dilute alcohol, iusol. absolute alcohol 
and ether.—BaH A'i » crystala, v. sol. water. 
Not altefcd by exposiyre to air. —CaA', 6aq; small 
white mammillated crystals (from water or al¬ 
cohol). _ B. 10'6 in the cold. Extremely soluble 
in boiling water. Sol. hot, nearly insol. cold, 
alcohol. At 100° it becomes CaA',, and at 280° 
it is converted info CaO,H,Os (Wurtz a. Priedel, 
A. Ch, [3] 63, 134).—CuHA', 8sq: crystals re¬ 
sembling wavellite; sol. absolute alcohol (Engel- 
hardt a. Maddrcll, A. 68,119).—CaKjA’,: octa- 
iftdra. Deposits CaA 2 when dissolved in warm 
water (Strecker, A. 91, 362).—CaNajA', 2aq : 
granules (S.).—CaQU'Saq; prisms, v. e. sol. 
•water (B. a. M.).-Ca2(CH»2)(C2HA)Cl2l0aq: 
from calcium chloride, formate, and lactate 
(Bdttinger, A. 188, 329). Long needles.— 
8^', Saq : very soluble.-^gA', 3aq: prisms, 
insol. alcohol^IesB soluble than the corresponding 
saroolactate. S. 3-6 in the cold; 16'7 at 100°.— 
AL^A'g; triclinip ootahedra (Hans Meyer, B. 19, 
2464).—AlNa^A'g 5aq: rectangular prisms and 
tables.—FeA’2 Saq: small greenish crystals. S. 
2’1 at 10°; 8'6 at 100°. Insol. alcohol.—Ferric 
lactate is a brown amorphous deliquescent | 
mass, V. sol. watef.—MnA', Saq; amethyst- 
coloured monodfinic crystals, m. sol. cold, v. sol. 
hot, water.—CoA',3aq.* peach-blossom coloured 
needles, nearly insol. cold, m. sol. boiling 
water, insol. alcohol.—NiA', Saq : apple-green 
needles.—ZnA'j Saq: shining crusts, or large 
crystals irregularly grouped. S. 1'07 at 8° (Buff, 

A. 140, 160); 1-8 at 10° (Wislicenus, A. 126, 

228); 1-9 at 15° (Strecker, A. 105, 316); 16-7 at 
100°. Almost insol. alcohol, which partly con¬ 
verts it into amorphous ZnAaq, which again 
takes up 2aq when exposed to the air (Klimenko, 
J. B. 12, 98).—ZnA'.,N..Hr—ZnA'jNjH, (Lut- 
schak, B. 6, 30). - ZnN.a.A', 2aq.—CdA',: small 
needles. Anhydrous when deposited from a 
boiling solution. lusol. iticohol. S. 10 in the 
cold i 12-6 at 100°.—BiC,H|,0, (Briining, A. 104, 
194).—OuA', 2aq : dark-blue nionoclinic tables 
(Schabus, J. 1854, 406). S. 16-7 in the cold; 
45 at 100°. S. (alcohol) *9 in the cold; 4 at 
78°. Decomposed at 200° giving aldehyde, 
lactide, and CO, (Engelhardt, A. 70, 249).— 
CuC,H,0,: V. si. sol. water. — HgjAjaq: rose- 
coloured or crimson crystals, si. sol. water, ob¬ 
tained by mixing the boiling solutions of mer¬ 
curous nitrate and sodium lactate (E. a. M.)a- 
ftisms of the mercurous salt Hg^A', are also 
formed by boiliifg aqueous laqtio aoid with HgO 
(Briining).—SnOjHjO,: crystalline powder, insol. 
water. — PbA',: gummy; v. spl. water. —' 
PbOjH.O, (Mqldenhauer, A. Wl, 333). — 
PbjA'jOiaq;.heavy granular pp., formed when 
lactic acid is mixed with lead acetate 
and alcoholic NH,.—UrOA': yellow crystal¬ 
line crusts. — AgA'aq: sillqr needles. 8.5 
in the cold. T. sob hot, nearly igsol. cedd, 
alcohol, • w 

Nilroxol derivative 
CH,.CH(ONOACO,H. S.Q. “ 1-85. Formed 
by dissolving tactic acid in a luixtnre of fiqpc. 
HNO, and H.SO„ and ppg. wiHf water (Henry, 

B. 3 ,582).‘ Sj, sol. water, ▼. e. sol. 

*tber. Decomposes in we eold into HOy and 
<«alie acid (Beniy, B. 19,1887). 


Aeetul derivative 0,11,0, Is. 
CH,.CH(OAo).CO,H. [167°] (Siegfried). Formed 
by Wting ethyl lactate with AcCl and saponify, 
ing the p^uct by hewing it with water at 160° 
for 3 hours (Perkin, ^ 1861, 166; Wislicenus, 
A. 126, 60). Formed also In boiling a solution 
of zinc acetate and sarcoIactSte or lactate (Bieg^* 
■fried, B. 22, 2716). Occur^ in extract of meat. 
Thin needles, v. e. sol. water. Inactive. Vola¬ 
tile with steam. Decomposed by long boiling 
with water into acetic and lactic acids. Bases 
quickly effect this decomposition. When^first 
prepared it is soluble in alcohol, but on keeping 
it becomes insoluble in alcohol, does not then 
melt below 300°, and is saponiOed with great 
difflculty by alkalis. HI produces no O-iodo- 
propionic acid. — BaA'jdaq: brittle gumlike 
mass, V. sol. water, sol. alcohol.—Copper salt: 
amorphous deliquescent bluish-green mass.— 
ZnA',: gummy mass. Its solutions become 
quickly acid, from conversion into„acetic acid 
and zinc lactate. 

Benzoyl derivative G„H„0, i.e, 
CH,.CH(OBz).C 02H. [112°]. 8. -26 in the 

cold. Obtained by heating lactic acid with 
benzoic acid at 180° (Strecker, A. 80, 42; 91, 
360). Formed also by the^action of BzCl on 
calcium lactate (AVisliconus, A. 133,277). Tables 
or needles; m. sol. boiling water, v. sol. aViohol 
and ether. Converted by boiling water into 
benzoic and lactic acids. When recrystallised 
from water benzoyl-lactic acid is always accom¬ 
panied by an oily hydrate C,gH,,04 aq, which in 
dry air is slowly converted into the crystalline 
acids.—BaA'jCaq: thin six-aided plates.—AgA'. 

Amide OjHjNO, i.c. CHj.CH(OH).CONBt 
[74°]. Obtained by the action of gaseous or 
alcoholic NH, on lactide (Wurtz a.Fri^el, A.Ch. 

I [3] 63,108). Formed also by saturating ethyl 
I lactate with ammonia and allowing the liquid to 
; stand (Bruning, A. 104, 197); and by heating 
I ammonium lactate in a slow current of dey NH, 
at 130° (Engel, G. B. 98, 674). Small prisms, v. 

; sol. water and alcohol. Does not combine with 
: acids or bases, bu^ is decomposed by them on 
^ boiling into NB, and lactic acid. • 

Benzoyl derivative of the amide 
CH,.CH(OBz).CONH 2. [124°]. From benzoyl- 
lactic ether and alcoholic NH, (Wislicenus, A. 
138, 267). White needles, may bo sublimed: si. 
sol. water, v. sol. alcohol. Besolved by boiling 
KOH ipto lactic and benzoic acids and NH,. 
Prolonged treatment with alooholic NH, forms 
benzamide and lactamide. 

Isomeride of the amide C,H,NO,. 
Formed by heating ammonium lactate in a cur¬ 
rent of dry NH, at 100° (Engel, G. B. 96, 674). 
Pale amber-coloured syrup. Decomposes at 
200°. In contact with water it immediately 
forms ammonitrin lactate. 

Ethylamide CH,.CH(OH).CO.NHEt. [4^, 
1200°). From lactide and NH^Et. Orystallins 
(Wuftz % Fried|I, A. Ch. [3] 63, 110). Decom¬ 
posed by alkalis into ethyl^ine and laetia 
acid. 

Antltde OJH|,NQ| 4.s. 

CH,.CH(OH).OO.NHKi. [68°]. Formed hy 
heating lactic ether witii aniline at 160° (Leipsa, 
M. 9, 48). Oolonrlass prisms; sL soh wattr, 
insol. Mgroln, soL s&er, ehlorofmm, aa4 
lUoohoL 
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0 ‘To%uid» 0,;R„N(V |72°I. Prom o- 

toloidioe and laotio ether. OryetaUine powder 
(from benzene). Insol ligroSn (Leipen, IS. 9, 
M, 61).» 

p-Toluide C|^|,NO, «.«. 
OHCCH(OH).CO.NHC.H,Mo. [102^. Fromp- 
•toluidine and ethyl-laotate. White needles. V. 

sol. water. , 

Cyanamide CN.NH(CO.OH(OH).CH,). 
Lacto^yanamide. Formed by dissolving lao- 
tide (20 g.) in a strong alcoholio solution of po- 
tassia cyanide (16 g.), passing in CO, to remove 
free alkali and evaporating to crystallisation 
(Mertens, J. pr. 125, 33). It forms a silver 
derivative. 

Methyl efher 0,H,0, tc. 
OH,.CH(OH).CO,Me. (US^IV.). 8.0. J 1-1180 
(Schreiner, A. 197, 1; J). 12, 179). Colourless 
neutral liquid. Combines with CaCl,. Is imme¬ 
diately decomposed by water. 

Ethyl ether C,H„0, t.e. 

CH,.CH(OH).CO,Et. Ethyl lactate. (1.54-6'’ 
i.V.). S.G. g 1-0546. Formed by distilling cal¬ 
cium lactate with KEtSO, (Strecker, A. 81,247; 
91, 865). Formed also by heating lactic acid 
(dried at 145°) with alcohol (F. a. W.) and by 
passing alcohol vappur into lactic acid at 176° 
(Wislicenus, A. 126, 68). Colourless liquid, 
immediately decomposed by water (Schreiner). 
Forms with CaCl, the compound CaCI,4EtA' 
crystallising in granules. Chloral gives a liquid 
compound, whence phosphorus pontachloride 
forma liquid CCl,.CHCl.O.CHMe.CO.,Et. S.G. it 
1-42 (Henry, Bull. Acad. Boy. Belg. [2] 37, No. 6). 
Lactic ether is a weak hypnotic (Fellacani a. 
Bertoni, 0. 0. 1887,1149). 

Acetyl derivative of the ethyl ether 
CH,.CH(OAc).CO,Et. (177°) at 733 mm. V.D. 
6-10 (calc. 6-64). S.G. 1-046. From ethyl 
lactate andAcCl (Wislicenus, A. 126, 68). Neu¬ 
tral oil, gradually deeomposed by water into 
aloohoi^nd CH,.CH(OAe).CO,H. Hisoible with 
aloohol and ether. 

Beneoyl derivative of the ethyl ether 
OH,.CH(OBz).CO.,Et. (288° cor.). From ethyl 
dkmtate andBzCl at 100°, or from silver benzoyl- 
lactate and EtI (Wislicenus, A. 133, 272). Oil, 
miscible with alcohol and ether. Besolved by 
water at 160° into lactic acid and benzoic ether. 
AloohoUc NH, gives CH,.CH(OBz).CONH,. 

If iiroxy I derivative of the ethyl ether 
CH,.CH(ONO,).CO,Et. (178°). S.G. ^-163. 
From ethyl laetate, HNO„ and H,SO, (Henry, 
B. 8,632). 

Sutyryl derivative of the ethyl ether 
CH,.Oq(O.C,H.O).CO,Et. (208°). S.G.» 1-024. 
From d-chloro-propionie ether and potassium 
butyrate (Wurtz, A. 112, 2.35). 

leopropyl ether CH,.CH(OH).CO,Pr. 
(167°) (Silva, Bl. [2] 17, 97). ^ 

Ethylidene ether CH..CH<^)5!o— 
(151°). Formed by heating Vzstic a(.id Vith 
acetic aldehyd^pt 160° (Leipen, M. 9, 46). 
Liquid, el. sol. water. Quickly decomposed by 
hot water into its components. 

Tri-ehloro-ethylidene ether 

CHrCH<®(^CH.CCl.. [46°]. (228°), 

Prepared by heating syrupy Jactio aciB with 
exoosi of eUoral for a short time at 160°, aad 
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distilling the product irith steam (WhHach, A, 
198,1). Colourless orystals, readily sol alcohol, 
ether, and OS„ insol. water. 

Me thyl (ferdk)afiosC,S,Oa {.e. 
CH,.CH(OMe).CO,^. Tb<oNa salt is formed, 
together with the methyl ether, by treating 
CH,.CH(ONa)CO^a with Mel. The free acid 
is a syrup, volatile with steam. It forms an 
amorphous silver salt 04 H,AgO„ v. sol. water. 

Methyl etherof the methyl derivative 
0,H„O, ».e. CH,.CH(OMe).CO,Me. (136°-138°) 
(Markownikoff a. Erestownikofl, A. 208, 843). 
From basic sodium lactate OH,.OH(ONa).COjNa 
and Mel (Wislicenus, A. 125, 68). * 

Ethyl ether of the methyl derivative 
O.H, A f.e. CH,.CH(OMe).C»jEt. (186-6° i.V.). 
S.G. g -9906. lYomU-bromo-propionic ether and' 
NaOMe (Schreiner, A. 197,1). Colourless liquid, 
nearly insol. water. ^ 

Ethyl derivative G^,fi,i.e. 
CH,.CH(OEt).CO,H. EthyUlactic add. (196®- 
198°). Obtained by decomposing its ether 
CH,. 0 H( 0 Et).C 02 Et with causUo potash or 
lime. Formed also, together with CH^ and 
acrylic acid, by the action of NaOEt on iodo¬ 
form (Butlorow, A. 114, 206; 118, 325; Bl. 
1861, 9). Liquid, partly decomposed by distil¬ 
lation. Miscible with water, alcohoh and ether, 
but separated from its aqueous sAution by CaCl, 
or No^SO,. Decomposes darbonates. Alkalis do 
not convert it into lactic acid and alcohol When 
heated with cone. HIAq there is farmed laotio 
acid and EtI. 

Salts.— CaA', 2aq: Oat prisms, v. sol. water. 
—AgA ': bunches of slender silky needles (from 
hot water). 

Ethyl ether of the ethyl derivative 
0,H„0, ».«. CH,.CH(OEt).CO,Et. (166° i.V.) 
(Schreiner, B. 12, 179). S.G. § -9498. V.D. 
6-05 (calc. 6 06). Formed by the action of 
NaOEt on a-cbloro-propionic ether (Wurtz, 
A. Ch. [3] 69, 169). Formed also by treating 
laotio ether with scAium and EtI (Wurtz a. 
Friedel, A. Ch. [3] 68, 103). Also from silver 
ethyl-lactate and EtI. Colourless liquid, nearly 
insol. water, sol. alchohol and ether. Alkalis 
convert it into alcohol and ethyl-lactio acid. 

Amide of the ethyl derivative 
CH,.CH{OEt).CONEL. Lactamethane. [63°]. 
(219°). Formed by allowing CH,.CH(OEt).CO,Et 
to stand a few days with aqueous NH, (Wurtz, 
A. Ch. [3] 69, 174). Broad plates, sol. water, 
altohol, and ether. Dsioomposod by distillation 
with potash into NH, and lactic acid. \ 

Phenyl derivative CH,.lJH(OPh).COA 
PhenoxyJfp'opmnic acid. [113°]. Formed from 
Ht-chloro-propionic acid (26 g.), strong oaustio 
soda (to peutralisation), and sodio pbenylats 
(24 g.). The liquid is evaporated till it becomes 
thick, dissolved in water, and treated with HCl 
(L. Saarbach, J. pr. 129, 162). Glassy needles 
(from water). Sl'sol cold water, volatile with 
steam, V. ^1. hot water, *0100101, and ether. 
Aqueous solutSons gi^b a yellow pp. with FeClr 
Its salts are soluble in water.—NaA'. Exhibits 
rotatory action while dissolving i* water. Deli- 
qaqfic6nt.—EA'J^aq at 130°.—OaA', 2aq.—AgA'i 
^arp needles, mmkened by light. 

Ethyl ether of the pheiwl derivative 
EtA'. (244°). ao.tf 1-360. Formed whan an 
alcoholic solution of the acid is allowed to stand- 
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Uot6 lapidW by passing HC|] into snoh a*solu- 
UoD. ■ • • 

Amide of the phenyl derivative 
Cfi,.OH(OPh).OONH,. [130^. Formed from 
the ether by aqueins* ammoiKs. (Systallises 
from hot^vater in long needles. V. sol. alcohol 
and ether. Dissolves in hot HCI, on cooling 
. 'crystals of the hydrochloride of the amide 
separate. 

Bromo-phenyl derivative 
0 H,, 0 H{O 0 ,H,Br^CO 2 H; Broiiio-phenoxy-pro- 
pionie acid. [lOGFormed by the action of 
bromine water on a solution of phenylated lactic 
acid. Crystallised from ftlcohol. V. sol. alcohol 
aif& ether, si. sol. water. Boiling aqueous NaOH 
cannot turn out the bromine, J?.onoo Br is in the 
benzene nucleus (Sas*bach, j.pr. [2] 21, 137).— 
NsA'. Deliquescent needles.* 

Thymyl derivative 

0,H,PrMe.O.OHMe.COjH. JJprmed by heating 
th jpiol with a^ohloro-propionic aeid in presence 
of a SO p.D. solution of KOH, acidifying with 
HCI, and adding ammonium carbonate (Scichi- 
lone, O. 12, 4tj). The acid from synthetical 
thymol orystallises in prisms [74”], v. sol. alco¬ 
hol, ether, and chloroform. The acid from 
natural thymol crystallises in needles [48“], and 
forms very Soluble and amorphous Ba and Ag 
salts. • • 

p-Bemyl-^enyl derivative 
C,H.CH,.O.H,.O.CHMo.CO,H. [102°]. From 
p-benzyl-phonol, KOH, and a-chloro-propionic 
acid (Mazzara, (7.12, 2C1). 

Beneyl-p-tolyl derivative 
C.Hi.CH,.C„H3Mo.O.CIIMe.CO,II. [113°]. 

Formed in like manner (Mazzara). Small crys¬ 
tals, si. sol. water, v. sol. alcohol and ether. Its 
solutiona give a yellow turbidity with ferric 
salts and crystalline pps. with lead acetate and j 
AgNO,. , 

Allophanyl derivative I 

NH3.C0.NH.C0.0.CHMe.C02H. [190°]. Formed : 
by passing gaseous cyanic acid into an ethereal 
' solution of lactic ether andsi^onifyingtbercsult- 
ing allophanyl-lactic ether with cone. HGlAq at 
100° (Traube, B. 23, 1572). Minute colourless 
needles, m. sol. cold, v. e. sol. boiling, alcohol 
or water. When heated above 190° it splits up 
into lactio and oyanio acids.—AgA': white 
powder, deoemposed by boiling water.— PbA'^: 
crystalline pp. 

Ethyl ether of the allophanyl deri¬ 
vative EtA'. [170°]. Colourless needles, v. 
sol. hot alcohol and hot water, vi si. sol. ether? 
Dgpomposed by alkalis into CO„ ammonia, 
alcohol, and lactic acid. .Ammonia yields 
biuret. * 

Isoamyl ether [131S]. 

ifonobasic anhydride , • 

C.H„0, fA CH 3 .CH(OH).CO.O.CHMe.CO.,H. 
Dilactic acid. Formed when aqueous lactio 
acid is loft for several months over sulphuric 
acid in vacuo (Wislioenus, A. <.64, 181). Ko- 
quires 1 mol. oi KOH tor each mol. of •OgHi.O* 
to neutralise it, but the neutlal solftion gradu- 
all]f becomes acid from liberation of free lactic 
acid, potassium toctate being also formed. By 
hoatiim lactic acid at 140° this jinhydridd ip 
formed together with lactide. X may also be 
formed from a.broiifb-prQpioaio acid and potas- 
Bum lactate (Brttggen, Z. 1860, 338). It forms 
Vofr IH, 


amorphous Mg and da salts. The ethyl ether 
OH,.OH(OH).CO.O.CHMe.OO^t (c. 286°). S.G. 
s 1-134 is formed by the action of chloro-pro* 
pionio ether on potassium lactate (Wurtz a. 
Friedel, A. CA. [8] 63, J12). It is decomposed 
when heated with water into lactio acid and 
alcohol. , • 

Di-ethyl ether of the di-basie anhy¬ 
dride C,.H,.0, i.e. (OH|.CH(CO»Et)),0 oi 
OH,.CH(OEt).CO.O.CHMe.CO,,Et. (190° in 
vacua). Formed by treating a-chloro-propionio 
ether with CH,.CH(ONa).COjEt at 115° (Briig- 
gen, A. 148, 224). Scarcely attacked by <*no. 
KOHAq. Alcoholic KOH gives lactio acid and 
ethyl-lactic acid. NH, in ether forms an oily 
amide C^H^NO,, decomiiosed by KOH giving 
lactic and ethyl-lactic acids. 

Neutral anhydride CjH,0, is. 

Cn,.CH<®^®>OH.CH 3 . Lactide. [124-6°]. 

(255°). V.D. 4-81 (calc. 4-96) (Henry, B. 

7, 753). Formed by the dry di.stillatien of lactic 
acid (Gay-Tmssao a. Polouzo, A, 7, 43 -, Pelonze, 
A. 63,116; Engellmrdt, A. 70, 243 j Wurtz a. 
Friedol, A. Ch. [3] 03,101). Prepared by pass¬ 
ing dry air through lactio acid at 150° (Wisli- 
conus, A. 167, 318). Monoclinio tables (from 
alcohol). May bo sublimcA V. si. sol. hot 
water, but gradually converted thereby into 
lactic acid. Bases quickly convert it *into 
lactio acid. Ammonia gives lactamide. Ethyl- 
amine gives the ethylamide of lactio acid. 
CH 3 .CH(OEt).COjEt forms a compound OuH^jO, 
(270°) decomposed by potash into alcohol and 
lactio acid. 

Nitrile 0,H,NO i.e. CH,.CH(OH).CN. 
Aldehyde cyanhydrin. (183°). Formed in the 
cold by allowing a mixture of aldehyde (1 moh) 
and anhydrous HCy to stand for 9 days (Max¬ 
well Simpson a. Gautier, Bl. [2] 8, 277)? 
Liquid, not solidified at —21°. Partially de¬ 
composed into its components by distillation. 
Miscible with water, alcohol, and Ither. 

; Aqueous KOH forms KOy and? aldehyde (or 
; aldehyde-resin). Cone. HCIAq acts -violently 
upon it; at 0° the paoducts are lactic acid and 
NH,CI. < 

Sarcolaotic acid O^H^O, i.s. 
CH3.CH(0H).C0-H. Paralaetic acid (Heintz, 

P. 76, 391). [a],, = 3-5°. Occurs in muscular 
tissue, thymus and thyroid gland, urine after 
much exercise, spleen, lymphatic glands, and in 
pig’s bil>(Liebig, A. 62, 278, 826; Wislicenus, 

A. 167,302; Strecker, A. 123, 354; Colasanti a. 
Moscatelli, H. 12, 416 ;*G. 17, 6-18; 18, 548; 
Marceuse, B.G, 1887, 92; Ncbelthau, Zeit. Biol, 
23, 123; Hirschler, H. 11, 41; Gleiss, PJ. 41. 
99). Sarcolactic acid is absent from living 
blood, but occurs in blood after death (Salomon, 
Virchow’s Archiv, 113, 356; cf. Berlincrblan, 

0. 0. 1888, 757! Vissokovitoh, G. 0. 1888, 
117). Saroolactic acid may occur sometimes 
aldhg with ordinary lactio acid as a product of 
fermeiftatitn (Maly, B. 7, 1667). Its presence 
is then due to micrococcus aaidi paralaetici, 
which can convert glucose into sarcolactic acid 
(Nenoki a. Sieber, M. lOf532). Sarcolactic acid 
is formed in the fermentation of inosito by 
oheese (Helgor, A. 160, 836). It is also 
formed by ^e action of nitrous acid on the 
amido-propionamide present ip nripe. Adextro* 



114 


Ii\OTIO Aoro. 


rotatory lactic acid is forjaed by the action of 
PcmciCiium' glaucum on ordinary ammonium 
actate (Iiewkovitoh, B, 16, 2720). 

Pri^ration.—l. Ohijppod flosh is exhausted 
irith cold water; the extract mixed with baryta- 
.vatur; the albumon coagulated by boiling and 
•emoved by, fUtratiSn; and the clear liquid oon- 
icntrated by evaporation. Sulphuric acid i% 
rdded to the syrupy residue, and it is shaken 
sith ether, which leaves sarcolactio acid when 
tvaporated.—2. Extract of meal (1 pt.) is dis- 
loluad in warm water (4 pts.) and ppd. with 90 
J.O. alcohol. The filtrats is evaporated to a 
lyrup, mixed with 4 pts. of alcohol, filtered, 
ivaporatod, acidified by HjSO, and extracted 
vith ether (Klimenko, J. 11. 12,17; Bl, [2] 84, 
521). 

Properties.—Dextrorotatory syrup, forming 
Itevorotatory salts. Uesembles ordinary lactio 
mid in its reactions. In a dry atmosphere it 
ohangoB in the cold to a lojvorotatory anhy¬ 
dride (o]d = 0 .- 86 “. At 140“ it forms ordinary 
laotide, whence water produces ordinary inactive 
lactio acid (Strecker, A. 105, 313). 

lieaclions. —1. Hot dilute sulphuric acid 
splits it up into formic acid and aldehyde.— 2 . 
Chromic add mixture gives CO, and acetic 
acid. 

Salts.—CaA '2 4aq (Engelhardt, A. 66 , 359). 
S. 8 in the cold. V. sol. boiling water and al¬ 
cohol.— CaA', 5aq changes into CaA', 6 aq on re- 
crystallisation.—MgA'j4aq. More soluble in ! 
water and alcohol than ordinary magnesium : 
lactate.—^NiA'jSaq.— ZnA'., 2aq. Forms more j 
distinct crystals than ordinary zinc lactate. S. | 
(of ZnA', 2aq) 6'7 at 14‘6“ ; the solubility of or- I 
dinary zinc lactate being 1-7 (Wislicenus). 8 . 
(98 p.o. alcohol) '104.—ZnA', 3aq. Ppd. by 
adding alcohol to an aqueous solution of the 
zinc salt.—AgA' |aq: fiat needles. 

Ethyl ether EtA'. [a]„=—14'2“. From 
the eKver salt and EtI (Klimenko). 

Chloro-lao^o acid v. CuLouo-oxv-rnorioMio ! 
aciD. 

Chloride of lactio aci^ v. Chloride of a- 
OBLOBo-rBorioMio Acin. 

IiAOXIDE V. Neutral anhydride of Lactio 
ACID. 

LACHM. A compound of the form 
.aoH 

E''< II (Baoyer, B. 15, 2093). 

\n 

lAOTIMIDE CANO U. 

OH,.CH<^^>. [278^. Produced together 

with ethylamino and 00 , by heating alanine in 
dry fiCl at 190° as long as water comes o 8 
(Preu, A. 134, 872). The brown amorphous 
product is treated with lead hydroxide and H,S , 
and reorystallised from ali^ol. Colourless ; 
needles; may be subUmed. V. sol. water and 
alcohoL Has a bitter taste. Its solution d«es 
not' diesolve Ag,0 or give a,j)p. wi& ZnOl, or 
A«HO,. • 

lACTO-AISOUEN v . Mile. 

LACTO.ALBUHOBE,v. Milk. 

lACTO-BIOHtO ACID. 0,jSrA>- Formed 
by treating a solntion of milk sugar (1 pt.) in 
water (7 pts.) with bromine (1 pt.) at ordinary 
temperatures for some days ;^he bromine is next 
)Wnqv 9 d by a stream of air and H, 8 ; the S^tis 


removed with white*Iead followed )w Ag ,0 and 
the metals with H,S; ^>n treating the syrup so 
obtained with glacial acetic acid the laoto-bionio 
acid is left. Tbs prodaci( is# purified by conver¬ 
sion into lead salt, with specially prep%red basic 
lead acetate, and dccompontion of the same with 
H,S (Emil Fischer a. Jacob Meyer, B. 22, 362)., 
Colourless syrup of strong acid reaction, v. sol. 
water, v. si. sol. alcohol, insol. ether. Shows no 
tendency to crystallise. Does not reduce alka¬ 
line copper solutions even on boiling. On warm¬ 
ing a short time with dilate mineral acids it splits 
up into galactose and gkuconio acid. 

C„H,20„ + H.,0=C,H,,0,-f 0,H,.,0,. 

lACTOCYANAMIDEo. Lactio acid, p. 112. 

LACTONES. Anhydrides of oxy-acids formed 
by elimination of jvater between the hydroxyl 
and carboxyl groups, both being in the same 
carbon chain. The name is derived from 
Iodide whieh, until its vapour density had been 

determined, was written CH,.CH<^j^^, llao- 
tones arc usually derived from y- or from 8 - oxy- 
acids. The formula re- 

pTCBents a 7 -lactone, while 
IV-B'C is a i-laotone (Fittig, 4. 

200, 21; 208, 67 ; 210, 62)! * 

Formation. —1. y.Oxy-aoids split up in the 
cold, and immediately on heating their aqueous 
solution into water and a y-lactone.— 2 . Formed 
by boiling their carboxylic acids with dilute 
H.SO, (Erdmann, A. 228,176).—3. From ethers 
of y-oxy-acids on distillation, alcohol being split 
off, e.g. oxy-iso-caproic ether (Bredt), oxy-valerio 
ether (Kissling).—4. From unsaturated acids 
(u. A. 227, 8 , 26), e.jf.: 

CH,.CH.,.CH, 

CH,:CH.CH(CO,H),-CO,+[ | 

O-—CO 

Properties. —Volatile liquids, neutral to lit¬ 
mus. Volatile witl 3 < steam. 

Bcactions.— l. y-Laotonos do not take up 
water to form an oxy-aoid by mere boiling. On 
the other hand most 3-laotones in presence of 
water, cold or hot, are partially converted into 
acid, and tend to assume equilibrium with 
65 p.c. of lactone to 35 p,o. of acid (Fittig a. 
Wolff, A. 216, 137; Hantzsoh, 4. 222, 28).— 

2. AU lactones are converted into salts of 
the corresponding oxy-acids by boiling with 
dqueous solutignsof^lkalis, alkaline earths, and 
sometimes even with CaCO, (Fittig, 4.208,116). 

3. AU lactones Jorm compounds with I^a 1„ 
which easily split up into their components 
(Wolff, 4. 229, 278). These compounds are pro¬ 
bably acid'amides.—4. No lactone at present 
known feabts with hydroxylamine, but a few 
aromatic lactones readily react with phenyl- 
hydrazine {e.g. phthalide). Hence the fact of an 
oxygen componpd reacting with phenyl-hydraz¬ 
ine cannot be taken‘(as previously assume^ as 
a proof of ilp aldehirdio or ketonio nature. Ibis 
can only be proved by its behaviour towards 
hydroxylamine (V. Meyer a. M(taohmeyei, B. 19, 
1796). The compound formed with phthalide 
Appears to Ito HO.OH,.C,Hj£O.N|HJPb being 
formed by direct additionejWiaUoenns, B. 20, 
401).—6. Lactones (1 mol) appear to react 
wi(h oxglie ether (1 mol.) in presence pi 
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(1 mol.). I^btballde girw 0 ,«H,oO, [ 122 °] and 
Talerolaotone also gives a otyatalline compound 
(WtsUcenus, B. 20i^2061). 

Laotoues are for tlft most part described in 
this Dictionary undtr the oxy-acids of whioh 
they are the anhydrides. 

* LACTONIC ACIB v. O&JjAotonio Aom. 

Ztaotonio acids. Acids which are at the same 
t ime lactones. When warmed with alkalis they 
give rise by assfmilatioa of water to acids of 
higher basicity. 

lAOTONlTBlCE t). NUHU of Lactio acid. 

. LACTO-P&OTElK o.TMilk. 

* LA0T08S or Milk sugar v, Suoak and Milk. 

LACTOSTN CsjiHsmOj,. Occurs in the roots 
of all the car)'op)t>iaccro, being most conve¬ 
niently obtained from Silene^vtilgarls (A. Moyer, 
B. 17, 685). White amorphous powder (anliydr.K 
[a]oB+i08; or small vilistening ovystals 


^•c^jO),[a]„^ +211*7. It forms gummy solu¬ 
tions with water, but is sparingly soluble in , 
alcohol. The aqueous solution of the crystal¬ 
lised laotosin g^es no pp3.with neutral or basic 
lead acetate, although a pp. is produced by lead 
acetate and NH,. Fchling's solution is n7>t re¬ 
duced on short boiling. By boiling with dilute 
lijSOf it U inverted into lactose and a new 
sugar. • • 

LACTUCABIuM. A brownish viscid sub¬ 
stance obtained by evaporating juice which 
exudes from incisions in the leaves and stem of 
certain species of lettuce, especially Lactuca 
virosa. It has an odour resembling opium and 
acts as a narcotic. According to Ludwig [Ar, 
Ph. [2] 7,129) it contains (50 p.o.of) * lactucone* 
a crystalline substance [150 ~1C0°] 
smuble in boiling alcohol, *lactucic acid,’ lactu- 
cin, a wax, and oxalic acid. According to Hesse 
(A, 234,^243) lactucarium contains the acetyl 
derivatives of (a)- and ( 8 )-lactuccroi. 

IACT0CEBIN (L.), or A (K.)» 

or OrtHaA fll.). Lactiicor^ [210°]. Obtained 
by washing lactucarium with benzene and ex- 
trimting the residue with boiling alcohol; the 
crystals obtained may be purified by shaking 
their ethereal solution with aqueous KOH, and 
ppg. by the addition of alcohol and water (Le¬ 
noir, A. 60, 83; Kassner, A* 238, 220). Lactu- 
oerin BO prepared forms minute white needles 
[ 200 °], but after sublimation in CO^ it melts at 
210°. On fusion with KOH it gives lactucol 
C„H„0, hydrogen, and acetic acid. It is dextro<^i 
rotatory. According to Hesib, lacVuccrin consists 
of^he mono-aoet^l derivatives of (a), and {$)- 
laotuoerol. From the milk jhioe of lactuca 
canadensUi by crystallising from hot alcohol. 
Flowers {Ph. [ 8 ] 10, 44) obtained a Waotucerin* 
[89°] crystallising in colourless needks.* 

Laotuoone 0 , 4 H^O(?). [296°]. Microscopic 
needles. Insoluble in water, di£5oultly soluble 
in ^cohol. Occurs in French lactucarium from 
Lwtuca oZfuAtma, from whlo^ it is extracted 
with 90 p.o. alcohol, ifbetio anhydride Aoes not 
act upon it even at 200 °. : 6 y distfllation with 
gave a hydrocarbon of the constitution 
boiling behveon 247°-252° (Franchimont, 
B. 12,10). ^ - 


Laotnool 0.,H„0. 
facing laoiooerin Wnl 


[162' 
h KOH 


224). Needles. Dextrorotatory; Mb* 146 °. 
4«*4|rl itrivativt (^^,4ib0. [SOO”]. 


“j. ^ 
(Saasi 


Obtained J>y 
A. 288, 


ZiUce lactucol and iLstuoerln its solutions in 
ether, chloroform, and OS^ are dextrorotatory; 

[a]o-»68° • 

(a).I.ACTtrOBBOI. C166°-181°]. 

Obtained by exhausting lactucarium with Ijgroin 
and extracting the residueVith alcohol. Tho# 
I crystals so obtained are saponified by alooholio 
'*potash, and the product ppd. with water. The 
pp. is rocrystalHsed from alcohol, from whioh 
(a)-lactnccrol separates first (Hesse, A. 234,245; 
244,268), B 

Properties. —Crystallises from 90p.c. alcohol 
in silky needles (containing 2aq). Prom chloro¬ 
form or ether it separates in anliydrous crystals. 
Insol. water and alkalis. It molts at 162°, but 
after purification by conversion into its di-acetyl 
derivative and saponification of the product its 
melting-point is higher. Cone. H 2 SO 4 colours its 
solution in chloroform red. It absorbs Br with 
evolution of HBr. It is dextrorotato^; in a 2*3 
p.c. solution in chloroform [a],>«»76*2rat 16°. It 
may be distilled in a current of CO,. 

Acetyl derivative CgoHj^AcO. [202°- 
207°]. Occurs in lactucarium, and is formed by 
lieating (o)-lactucerolfor a short time with Ac^O 
at 80°. Small plates, m.sol. cold alcohol, v. sol. 
ether. Dextrorotatory. * 

Di-acetyl derivative OggHjgAcA [^8°- 
200°]. From (a)-Iactacorol and Ac^O by boiling 
for 2 hours. Satiny plates. In a 1 p.o. solution 
in chloroform [o]o=!63*6 at 16°. 

Di’propionyl derivative 
CjuH^„(C;,IIj,0)Ai« [162 J. Minute needles (from 
alcohol), V. e. sol. CHCl, and ether. 

Di-be7izoyl derivative OsaH.gBzA 
[156°J. White crystals, insol. water, v. sol. ether 
and chloroform, si. sol. alcohol. Saponified by 
alooiiolic potash. b 

(/ 8 ).Lactucerol C«]d-» 38 at 16° in 

a 4 p.c. solution in chloroform. Occurs as a 
moTio-acctyl derivative in laotucarlum, a»d se¬ 
parated from its (a)-i 6 omeride bynrystallisation 
from alcohol. Long silvery needles (from ether 
or chloroform). Separates from alcohol as a 
gelatinous mass (oonfaining 2aq). More soluble 
in alcohol, and less dextrorotatory than its iso- 
meride. 

Acetyl derivative CgaHgsAOgO. [230°j. 
Plates (from alcohol). Less sol. alcohol and 
ligroin Jian its isomeride. 

LACTUCIO ACID. Obtained from the juice 
of Lact'Ma ca^vadensis after separating'lactu- 
oerin,’ adding water, png. with lead acetate, 
decomposing the lead salt with AS and evapo¬ 
rating (Flowers, Ph. [3] 10 ,44). Brownish-OTeen 
^orj)hou 3 substance, with acrid, bitter &ste. 
Sol. alcohol, insol. petroleum spirit, ether, and 
chloroform. Ludwig {J. 1847, 824) and Wols 
Jahr. Pharm>\b, 118) obtained a substance 
(C^gHggO,^?) called lactnoio acid by triturating 
lactucarium (Ipt.) with dilute HgSO^ (lpt.)i. 
adaing^lcoliol ( 6 ^ts. of 84 p.c.), filtering, ant¬ 
ing the filiate witn slaked lim& decolourising 
with animal charcoal, evaporatin^j^ and oiystal- 
lising the residue from^ boiling water. Light 
yellow amorphous mass, gradually beconung 
crystalline. Its solutions are colour wine-re^ 
by alkalis, and reduce boilingFchling’s solution. 

LACTimiK O 4 .AO 1 , or or 

B. 1*26 in we oold. Occurs in ^e loice m com¬ 
mon Uituoe (Locfttca sat»va) "and cd LocfwMi 
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aUitsima (Aubetgier, B. J. 24, 522 ; A. 44, 299; 
Walz, A, 82, 85; N. Jahr. Pharm. 16, 118 j 
Ludwig a. Kromayor, Ar. Ph. [2] 111, 1; Kro- 
mayer, Ar. Ph. [2] 105, 3^ Buchnor, Bep. Pharm. 
43, 1; Flowers, Ph. [3J 10, 44). Obtained by 
nuuerating the dried juice with hot water (1^ pt.) 
for tour days, pressing the mass, boiling the 
residue with water? and ppg. the filtrate with 
lead subaeetate, removing excess ot lead from 
the filtrate by H^S, and evaporating. Pearly 
sc^B (from alcohol). M. sol. alcohol and 
HC&c, si. sol. ether. Cone. HNO, turns it 
brown. Its solutions are not ppd. by ordinary 
reagents. 

liACTUCOPICBIN 0„I1,,02,. An amo^hous 
very bitter substance which remains in the 
mother-liguor in the preparation ot lactucin 
(Kromayer, Die Bitterstoffe, 1801; Flowers, Ph. 
[3] 10, 222). Sol. water and alcohol, its solu¬ 
tions not being ppd. by lead salts. 

LACTFBAHIC ACID v. UiULUino-PBOFioNio 
ton). _ 

LACTYL CHLOBIDE is the chloride of 
■-Oanoan-PBOPioNia Acm. 

lACIYL-XHIO-raEA .Nn.CH.CH, 

cs< I 
\nh.co 

From tbio-urea and o-chloro-i)ropioiiio ether at 
100*' (Freytag, J. pr. [2] 20, 380). Crystalline. 

LACTYL-UEEA 0,n.N.Oj i.e. 

NH.CH.CH, 

CO<^ I . Mclhyl-hydanUXn. [140®] 
NH.CO 

(H.): [145°] (Urech, B. 6,1113). Formed by treat¬ 
ing aldehyde-ammonia with crude KOy and hy¬ 
drochloric acid OH,CH(OH)NHj + HCN + HCNO 
=NH, -h A (Heintz, A. 169,120). Formed 
jtleo by heating nramido-propionio acid. Prisms, 
or OBuliflower-lilto tufts (containing aq); v. sol. 
water and alcohol, nearly insol. ether. May bo 
Bubljmed. Tastes bitter. Keutral in reaction. 
Boiling baryta water converts it into uramido- 
propionio aci£ Heating with barium hydrate at 
100°-140° gives alanine. Pure HNO, gives a 
quantitative yield of a nitrO- derivative, but no gas 
is evolved (Franchimont, B. T. C. 6, 217).— 
AgO,GI>N,0„ formed by treating lactyl-urea with 
moist Ag^O. Insol. water, sol. NH,Aq. Ppd. as 
• white powder by adding HNO, to its ammo- 
niacal solution. 

UEVOLAH [250°]. [a]»=-221°. 

Ooeurs in an impure condition in tbv residues 
obtained from desugarising molasses by Steffen’s 
process (Lippmann, B.‘ 14,1609). White amor¬ 
phous powder. Sol. hot water, the solution 
gelatinises on cooling. By long boiling it becomes 
much more soluble and loses its power of gela¬ 
tinising. Insol. alcohol. It does not reduce 
Fehling’s solution but prodi^es a blue pp. By 
HNO, it is oxidised to mucio acid. Dilute 
HHO, at 120° converts it into levulose. 

UEVDIIH 0„H„0,, (dried at 110°). A Sub¬ 
stance resembling dextrin, cAtainedfn me juice 
ot the tuber^ot the Jerusalem artichoke (ifeZian- 
thue tuberosta) and of Dahlia variabiHa, and 
in oak bark (Ville a. JonUe, Bl. [2] 7, 262 j Popp, 
A. 166,181; Dieck a. ToUens, A. 198, 228; B.O. 
1879, 275; Etti, B. 14, 1826; Letrano, J, Ph. 
[6] a, 216; Beidemeister, J. Th. 18SL 68). Pre¬ 
pared hy ppg. the juice of hrtlohokes with lead 
g^toie, filtering, removing excess ot lead by 


H,S, neutralising wjjh MgCO„ flHering and 
evaporating. The residue is extracted with 
alcohol, until it is optically inactive. It is then 
extracted with hbsolute^ idtohol, which leaves 
inulin nndissolved, and ppd. with ethdb. 

iVi^Zies.—Amorphous deliquescent mass; 
optical^ inactive, but becomes Isevorotatory on 
boiling with dilute HCl, being split op intc 
laivnloso and glucose. V. sol. water and dilute 
aloohol, si. sol. absolute alCbhol, insol. ether. 
Has an insipid taste. Turns brown at 140° 
forming caramel. Not ppd. by lead subaeetate. 
Bcduces Fehling’s solhtion after long boiling. 
Dilute HNO, gives oxalic acid and saoohario 
acid. Alkalis do not turn it brown. First 
hydrolysed by yeast and., then undergoes alco¬ 
holic fermentatioiT. Laevulin prevents the ppn. 
of ferric and cuprio salts by alk^s. AgNO, gives 
a white pp. blaokejjed on heating.—K,C,,H„0,,: 
ppd. by adding alwholio KOH to its rdcohpUa 
solution. — Ba,0,aq : Worphous. - • 
Pb,C, aq: amorphous s ppd. by adding 
an alcoholio solution of lead gubacetate to an 
alcoholic solution of hevulin. 

LAVDUNIC ACID ti. iS-AcmixL-PBOPioini 
Aoin. 

IiJETDIiOBE V. SuoAB. 

LANTHANUM. Lar At. w. t38-2. Mol. w. 
unknown. S.Q. 6'163. Me'its between M.P. 
of Sb (450°) and that of Ag (950°) (Hillebrand a. 
Norton, P. 150,460). SJH. -(MISS (H. a. N., P. 
168, 71). S.V.S. 22-4. Chief linos in emission- 
spectrum 6183, 4921, 4920 in the green; 4824, 
4655, 4558 in the blue; 4522, 4830, 4268 in the 
indigo; 4238, 4196, 4086, 4077 in the violet 
(Thaldn). In 1803 Klaproth separated a new 
earth from a Swedish mineral; the earth was 
examined by Hisinger and Berzelius and 
called by them ceria (from the planet Ceres 
then recently discovered). In 1839' Mosandor 
showed that ceria contained two oxides (B. 46, 
648): the name ceria was retained for one, 
and the other wlis given the name lanthana 
{sareiveiv — to be concealed). In 1841 Mo- 
sander discovered that lanthana was a mixture 
of two oxides (t). P. 00, 297); one of these ha 
called lanthana and the other didymia (Stiu^un 
-■ twofold). 

Occurrence. —As silicate, with eliioates of Ge 
and Di, in eerite, yadoUnite, orthite, &a. (Bam- 
melsberg, P. 107, 631). Lanthanite, from 
Bethlehem in Pennsylvania, IT.B., is a oar- 
‘ bonate of La and Ci (Lawrence Smith, Am. 8, 
[2] 18, 878). La-containing minerals ooouf in 
small quantities: in a few loctOities. 

PiSparation. —The mixed oxides of Ce, La, 
and Di arc separated from eerite by treatment 
with E,SO„ Ac., as described under Cbbiuh 
( vol. i. p. 723); the oxides are dissolved in 
HNO,Aq, the solution is evaporated to dryness 
the residue is heated to full redness until pals 
^yellow, and then treated with boiling dUute 
HNO.iq in which nitrates of La and Di dissolve 
while basic'Ce nitfate remains insoluble. There 
are various ways ot separating La from Di in 
ti^e nitric acid solutioiu Thfi hydrated oxide# 
■may be oUained by ppn. with NH,Aq: ^ 
pp. is diss^ed in H,BO^q, and the mixed 
sulphates are obtained by* orystallisation; the 
sulphates ate dried and powdered; 1 part is 
dissolved in small successive portion in 6 paste 
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•Mor *t S°-S°; the eolaMpn ie then heated to 
a. 40° wheiLa,(SO,}, een^rates nearly free from 
04 ( 804 ),. The 11 ^ 4 ( 80 ,), may be purified by 
re-eolution in ice-cold water and heating to 40°, 
the operations beinlj repeated entil the sulphate 
is per{e<Aly white and shows no Oi lines in the 
speetnim. Or the solution of La,(B 04 ), may be 
ppd. by oxaUo acid, the pp. strongly heated, 
dissolved in HNO,Aq, and fractionally ppd. by 
NHjAqj the ppn. must be effected from very 
dilute solutions means of very dilute NH,Aq; 
the first third of the pp. contains most of the 
Di oxide; ppn. is continued so long as the pp. 
.shows Di lines in the d()cctrnm. This method 
(Ifvcs good results when comparatively much 
La is present (Mosander, lx.', Bunsen a. Jegel, P. 
JS.*), 377), but it is s!#w and laborious. Marignoc 
{J. pr, 48, 400) adds exces^of HNO,Aq to tho 
solution of tho nitrates of La and Di, heats, and 
adds oxallo acid; the pp. dj|solves; when crys- 
tqjlisation begins the soluti^ is allowed to cool, 
and is then poured off from tho pp, which is 
rich in Di oxalate; these operations are repeated; 
a very acid solution of La salt is finally obtained 
from which NII,Aq ppts. La.,Oj.xII. 40 . This 
method is recommended when much Di is 
present with little La. 

Tho method of Von Welsbaoh (Siti. W. 02 
[2nd part), 817) was dound very good by Robin¬ 
son (priv. cmmilf). A large quantity of the mixed 
nitrates of Ce and La Obtained from ceriie after 
separating basic Co nitrate ( 0 . vol. i. p. 723) is 
mixed with tho necessary quantity of NHiNO,, 
about ^ith part cone. HNO^Aq is added, and tho 
liquid IB evaiiorated until small crystals appear ; 
on the surface, a little water is then added, and ’ 
orystallisation is allowed to proceed for about 
24 hours; the crystals are drained and washed 
with a little HNOjAq which is added to tho 
mothcr-Jiquor; tho mother-liquor is evaporated 
and crystallised; tho liquor from this is again 
evaporated, and so on until 0-8 fractions are 
obtained. Tho first fraction contains almost all 
tho La. By lractionnting*the middle fraction, 
placing the first fractional pp. in the former first 
fraction, and repeating this process a few times, 
pure La(NO,), is obtained. For other methods 
of separating La salts from salts of Co and Di 
V. Hermann, J. pr. 82, 385; Erk, Z. [21 7,100 ; 
Clove, J3l. 21,196, 246. 

La.^Cl, is obtained by dissolving the pp. of 
LajOg.xH^O (obtained as described above) in 
HClAq, ^ding NH.Cl, evaporating to dryness, 
and beating strongly in ascovered crucible. Wy 
fffduoing La,04 by heating with K and wash- 
ing out KCl in lAcohol, metal4io La is obtained. 
Hlllebrand a. Norton obtained appnfximately 
pure La by electrolysing La 2 G 4 covered with a 
fused mixture of KOI and NaCl, usii^ a thick 
iron wire as negative electrode and a battery of 
4 Bunsen’s cells (P. 166, 466 ; ef. Bunsen, P. 
166, 633). 

_ Properties and Peoefiojw—White metal; 
fairly malleable and Motile; rather harder tliAn 
Ce. Oxidises rapidly in d^ air, MUt burns only 
at temperature considerably higher than that 
at which Ce bums. Decomposes cold water 
slowly, hot water rapidly. Easily dissblued 
by acids, including cold conef' HHO„ which 
scarcely acts on Ct. 

The atomie weight of La has been deter- 


nr 

mined (1) by converting the oxide into the sul- 
phateand vies v<rsili(BammeIsberg, P, 66, 65; 
Marignac, A. Oh. [3] 27,228; [4] 80, 67; Holz- 
mann, J. pr. 75, 848; Czudnowioz, j.pr. 80,33; 
Hermann, J.pr. 82,89j| Zsohiesoho, J. fr. 104, 
174 ; Erk, Z. [2] 7,106; Clove, Bl. [2] 81,106; 
Brauner, G. J. 41, 75; Crookes, Pr. 38,414s; (8) 
by analysing La iodato (Holzmann, J.pr. 76,« 
•349); (3) by estimating Cl m La chloride (Her¬ 
mann, J.pr.82, 395); (4) by converting La car¬ 
bonate into oxide (Hermann, l.c.) ; (6) by deter- 
mining S.H. of La (Hlllebrand a. Norton, P. 168, 
71); (6) by considering the chemical relations of 
La with other elements in the light of the 
periodic law. 

Tho at. w. of La was taken for many years 
as c. 92'2; the oxide was formulated LaO and the 
chloride LaC4. Mondelejeff (o. O. il. 41, 49) 
proposed to multiply the usually accepted at. w. 

I by 2, and to regard tho oxide as LaO,; by 
' doing this ho placed La in Group IV. along with 
j Cc. As tho properties of La saltj were not 
: much known when Mondelejeff’s memoir was 
published, ho did not strongly press the argu¬ 
ments in favour of the position assigned by him 
to La. Fuller investigation showed that the 
usually accepted at. w. of La should be increased 
by one half, that tho oxide ghould bo regarded 
ns similar to the oxides of tho earth-metals 
(MjOj), and that La should be placed in 
Group III. along with Al, Ga, So, iic. (v. Exeius, 
METATiS OP THE, VOl. ii. p. 424). 

La is distinctly metallic in its chemical rela¬ 
tions ; it forms the oxideLa-O^ and there are indi- 
; cations of the existence of a higher oxide; tho 
chloride is Lately or LaC4. La forms several 

salts of tho form LaX,, X = NO„ 

2 8 

* 0 .; a few double salts and one or two ba^o 
salts are known. The investigation of the La 
compounds shows that this metal is to be placed 
with tho metals of tho earths (Group IIIj); it is 
more closely related to the cven^eries members 
of the group (8c, Y, and Yh) than to the odd 
series members (Al,Ga, In, Tl). The strongly 
basic character of La^Oj marks the connection of i 
La with tho alkaline earths and alkali metals. 
Tho examination of La compounds is yet far 
from complete (cf. Metaos, Baiib). 

Detection and Estimation. —Most of the La 
salts are colourless; tho soluble salts have an 
astriiip^t, sweetish taste; solutions of La salts 
do not show any absorption-bands. Alkalis, 

N 11,118, and KCN, fornsgelatinous pps. insoluble 
in excess of pptant. Alkali carbonates ppt, 
Lnj(CO,)j; BaCO, forms a pp. without warming; 
•HjCjO, forms a white pp. at first curdj, then 
crystalline, more solublo in acids than the 
oxalates of Ce and Di; Na^S-O, does not produce 
any pp. La salts do not colour beads of borax 
or microcosmic salt. 

• La may bo estimated as La^O, or LajfSO,),. 
La 40 ; is gbtainei (1) by ppg. with NHjAq, wash¬ 
ing as rapidly as possible witKijater containing 
NHj (to prevent formation of ESjCO, and partial 
solution of La), solution in HNO,Aq, re-ppn. by 
NlljAq, washing with NH^Aq, and strongly 
heating; (2) by ppg. La 4 (C 204 ), by addition of 
H-jOjO, and standing, washing, and heating to 
wmte Mat., LbjOO,), is obtained by ppg. with 
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larthanniB, halpld MUptimdi ot tiaPn 
IiaC4> and LaBt, bav^been iaolateci^ the (or> 
mulffi may be written lia^., Ao., as none of 
these oompounds has been gasified. AU form 
hydrates, and aH combbae with haloid oom- 
pounds of An and some otiber heavy Petals to 
form double salts. Oxychlorides and oxybrom* 
ides, LaOX, are known. 

Lanthanum, iodide of. Lai, has not been 
isolated, but the double salt 2IjaI..SZnIr27H,0 
is described by frerichs a. Smiih (A. 191, 866). 

Lanthanum, oxides of. Only one oxide, 
I,.a 0„ is known with certainty; there are indi¬ 
cations of the existence’' of an oxide containing . 
more 0. 

IjANTiiANuar sESQUioxinE, La,0,. Obtained 
by strongly heating or the oxalate, 

or any La sal t the mid of which is volatilisable. 
Forms a white, amorphous, infusible powder, 
S.O. C' tH-C'58 (Clem l,c.; Nilson a. Pettersson, 
IJ. 13,11(14). S.H. ■0749 (N. a.P., l.e.; o.alsoPn 
31, 4C). Diamagnetic (N. a. P., i.c.*. Combines 
with water to form La,0,.3Il.,0 (v. Lakthanuu, 
nvmtoxioE or). Easily sol. in i^ids. Norden- 
skjuld (J.pr. 8.5, 431) obtained LaD, in lustrous 
rhombic crystals, a:6x! = •6068:i:'(ISOB, S.G. 
6-2'jG, by dissolving the amorphous oxide in 
borax in a porcelnin-oven; the crystals did not 
directly combine with wato", but wefli easily soL 
in acids. The great infusibilit^ of La,0„ and 
its power of emitting white light when strongly 
healed, render it useful as a light-giver; Von 
Wclsbaoh has patented an arrangement whereby 
I.n..O, is heated in the flame of a Bunsen lamp 
and emits a clear white light (English Patent, 
15,283, .luly 1883). 

Lantiiasuu runoxiDS. According to Mosan. 
dor (/’. ilX. 23, 241) a peroxide of La is ppd. by 
adding BaO, to a neutral La salt; on drying it 
loses O. Hermann {J. pr. 82, 397) says that a 
pero:;iile is obtained by heating oxalate.'nitrate, 
or carbon.ato of Ija in the air; it dissolves in 
llCI.\<i with evolution of Cl; heated in H it yields 
La,0,. Zschiesohe (f.pr. 104,74) was unable to 
confirm Hermann’s observations. Clove (Bf.[2] 
43,63) by ppg. La salts by alkali and H,0.,,Aq ob. 
tained an oxide to which he assigned the com¬ 
position La,0,. 

Lanthanum, oxybromide of. LaOBr. Ob¬ 
tained by the action of Br vapour «n heated 
La/), (Frcrichs a. Smith, A. 191, 831). 

Lanthanum, oxychlorides of. LaOCl and 
La,0„CI, (= 3La,0,.Ijn-CI„). The former is a 
greyish mass, unchanged by water, obtained by 
healing Ln,0, in Cl to 200“ (Frerichs a.Smith. 
A. 191, 331; Clevei.iif. [2] 39,131; 43, 66). The 
latter is'obtained by heating LaCI,.'7BL,0 and 
washing the residue with water (Hermann, J, pr, 
82,885). , , 

Lanthanum, salts of. La forms one series 

of salts, LaX, where X = NO,, &o. Most 

<- 2 8 . 

of 41)0 La ,jialta are colourluss; those which are 
soluble have t, sweetish astringent taste. The 
* SO PO X .1 volatilisable aoids yiSd La,0, when 

LaXJ X**NOn—g-*i(ko.J. Thomsen gives strongly heated. La,3SO, combines with tho 
" ' ' nll^li sulphates, but the products are not alums. 

A good many d&ible La salts are known; a few 
basic salts have been isolator. The following 
are the chief La salts; arsenate, artenile, ioraU, 


NH,Aq, as above, dissolving in warm dilate 
H,BO,Aq, evaporating to dryness at 100°, and 
{ladually heating to redness. 

Lanthanum, arsenate of. La.,(HAsO,),; and 
arseuitt of, La,(H.4.sO,), i v. Smith, A. 191, 831. 

Lanthanum, borate of (? 2La,0,.B,0J; ob- 
tainef'.along with crystals of La-O,, by dissolving 
'tuXjO, in molten bofax (Nordenskjold, J. pr, 85, 
431). 

Lanthanum, bromide of. Ln,Br,.14H,0, or 
LaBrj.7H.jO. Colourless ciyslals, e. sol. water 
or alcohol; obtained by dissolving La-iOj-Tl 1,0 
in IlBrAq and evaporating (Cleve, 131. [2J 
39, 151; 43, 66 ). By tho action of Br in 
vapour on La,0„ the oxybromide LaOBr 
is obtained (Freriohs a. Smith, A. 191, 331). 
Double salts are described by Cleve (l.c.);— 
La,Br,.2AuBr,.18H,0; La,Br„.3ZnI.,.27H,0; also 
by F. a. S. (f.c.); La,Br,.3NiBr.,.18n,0; and 
La,Br,. 3 ZnBr 2 . 39 li, 0 . 

_ Lanthanum, carbide ot A carbide of La is 
said to bo produced by heating the oxalate or 
formate in absence of air; it is described as 
similar to, but more easily acted on by acids 
than, Ce carbide (Delafontainc, G. N. 11, 253). 

Lanthanum, chloride of. La,Cl„ or LaCl,. A 
white crystalline mass, o. sol. water or alcohol. 
Obtained by adding NH,C1 to a solution of 
La, 0 ,ArH 20 in HCIAq, evaporating to dryness, 
and hpating in a closed crucible until all Nil,Cl 
is volatilised (Hermann, J. pr. 82, 406; Hille- 
brand a. Norton, P. 158, 71). Mosander (P. M. 
23, 241) says that LaCl, can be obtained by 
evaporating Laj 0 a.!cH .20 in HCIAq to dryness, 
and heating tho residue in a stream of HCl gas. 

By slowly evaporating La, 0 :,.a:H .20 in HCl.Vq, 
large colourless trielinic crystals of LaCl|.7H.,0 
are obtained. Double sails are described by 
Smith (A. 191, 331), and Cleve 1131. [2] 21, 193 ; 

- 8 a. 161) :-M.9HgCl2.24H20 ; 

M.3PtCl,.24H20, M. 2 PtCl,. 2 CH 20 ; 
M. 8 AnCI.. 21 H 2 O,M. 2 AuCl,. 20 H,O (M =La,Cl,). 
Oxychlorides are obtained by heating the hy¬ 
drated chloride (n air, and by the action of Cl on 
La^Oj («. Laktiiancm, OxvcHLOiiiims or). 

lanthanum, chromate ot, La 2 (Cr 0 ,)j. 8 H 20 ; 

(V. Smith, A. 191, 355. 

Lanthanum, cyanide of. LaCy,; ti. vol. ii. 
p. 841. 

Lanthanum, fluoride ot La-Fg.H.p. A gela¬ 
tinous pp. by adding HFAq to solution of La 
acetate (Cleve, Bl. [2] 89, 151; 43, 66 ). From 
solution of La sulphate. Smith obtained a pp. of 
LajFgSHF (A. 191,331). According to Mm'ignac, 
HjSil'', ppts. La^F, from I'O salts (J. pr. 48,403). 

Lanthanum, hydroxide ot La. 202 ll„ or 
LaO|H,; may also be regarded as hydrated 
oxide La 20 ,. 8 H, 0 . A white gelatinous pp. by 
adding EOHAif or NaOHAq to solution of a 
La salt (NH,Aq ppts. basic compounds). Also 
produced by action of warm ^ater on La^O,. 
LajO^H, is a strongly basic hydroxide; it turns 
red litmus blue, decomposes NH,ClAq on warms 
ing with evolution of NH„ abso ;^8 CO,irona the 
air; reacts with acids to form salts 


the heat of neutralisation with H,SO,Aq and 
HOlAq as [La 0"H«,3II SO'Aq] - 82,820 ; 
P'aW‘,6HClAq]-> 74,970 1, 876). e 
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tantltanam, inlphide ot La^S,. Bed-yellow, 
mioToscopio crystals; obtained by the action of 
S parts Na polysnlphide with 1 part La,0„ and 
washing with w^ter (Bcringer, A. 42, 134). 
Mossnder obtained a greyish powder by heating 
La,0, in CO, laden with CS, (P. 60, 297); and 
by a similar reaction Frprichs a. Smith (A. 191, 
^6) obtained I,a.,S, as a brownish-grey powder, 
smnble in aoids with evolution of H,9, decom¬ 
posed by water to LaO,H, and HjS. Didier 
(0. B. 100, 1461) oWained a similar body by 
heating lia,0, in HjS gas. * M. M. P. M. 

lAMTHOPINE C„HaNO,. [o. 200°]. A 
base homologous with papawerine, occurring in 
oidnm (Hesses A. 163, 67; 8uppl. 8, 271; O. 0. 
1870,168). 

Preparation —The aqueous extract of opium 
is ppd. by Na,00„ the pp. dissolved in ether, the 
ethereal solution shahon with dilute HOAc, and 
the noid solution poured into aqueous NaOH. 
After 24 hours the ppd. thebmne and papaverine 
are filtered the filtrate neutralised with IICl, 
ppd. by NH„ and shilkcn with chloroform. The 
chloroform takes up codeine, lanthopine, and 
meoonidine, and is then shaken with dilute 
HOAc, and the solution exactly neutralised by 
NaOH, when lanthopine is ppd. 

Properties. — White powder composed of 
minute prisms (from CHCl,). Insol. water, nearly 
insol. alcohol, v. si. sol. ether and benzene, ra. 
sol. chloroform. When ppd. from solutions by 
KOH or lime it dissolves in excess of the pre¬ 
cipitant. NH, gives a pp. insol. excf;ss. It does 
not giv(Pa blue colour with FeCl,. Cone. HNO, 
gives an orange-red colour. H,SO, gives no 
colour in the cold, but a brownish-yellow colour 
at 160°. • 

Salts.—The sulphate forms extremely 
thin needles.— B'HClOaq: extremely thinneodles, 
appearing like a jelly when in mass; v. sol. boil¬ 
ing water.—B'.H,PtCl,2aq: lemon-yellow crystal¬ 
line powder; insol. water, alcohol, and HClAq. 

lANirCtlHIO ACID. C 41-6 p.o., H 7-3 p.o., 
N 16'8 p.o., S 3’4 p.e., O 31'4 p.o. An acid 
produced by the action of boiling baryta-water 
upon wool (Champion, C. B. 72, 330; Kneoht a. 
Appleyard, B. 22,1120). »The excess of barjita 
^ removed by CO„ the acid ppd. by load acetate, 
and the pp. dicomposed bj H,S. Yellowish 
porous mass, v. sol. hot water, si. sole alcohol, 
insol. ether. Its aqueous solution Qpts. colouring, 
matters as lakes. It also ppts. tannii^ and most 
metallio oxides from their ocetatbs. It reacts 
like a protold with Millon's reagent and with 
phosphotungstic acid. 

lATACHIO ACID C„H„e, t.e. 
0„H,0,(O^CH:CHA:, Oxy-anienyi^-naphtho- 
iuinone. Taignio acid. pl88°]. / 

Occurrence.—A yellow colouring matter pre¬ 
sent in the *lgpaono’ wood of a genua of the 
Biguoniaoete, several species of which arerindi- 
genons to the Argentine BeptTblio and other 
^ta of South %merioa (Siewert, Bepori of 
Argentine Bepublie, cap. 16, Phiiadelphui). Oo- 
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ours also in Dreenheart from Surinam (Stoin, 
J. pr. 99, 8 ), and in Bethabana wood (Greene a. 
Hooker, Am. 11,267). 

Preparation. —The wood (10 kilos.), in the 
form of saw-dust, is bpiled with a moddiately- 
ooncentratod solution of sodium carbonate (600 
grms. crystallised salt in 80 litres water)* the 
extraction is repeated several times. The solu.» 
4ion is of a blood-red oolouia and the addition of 
hydrochloric acid precipitates the crude acid to¬ 
gether with a red-brown resin, from which it is 
best purified by frequent solution and reorystal- 
lisations from benzene (Batemd, O. 9, 60^ 12, 
337; Arnandon, 0. 22.46,1162). Yield 6 p.o. of 
pure material. 

Properties. — klonoclinio prisms ; a:b;e > 
•7206:1: -6492; n = 97-9 (Panebianco, 0.10,80); 
V. sol. boiling alcohol, benzene, and ether. It 
dissolves readily in solutions of the alkalis and 
alkaline earths, forming rod solutions containing 
salts of the acid. It decomposes carbonates on 
boiling. 

Beactions. —1. Completely oxidised by chromic 
acid. —2. AUtaline KMnO, gives oxalic acid.— 
3. Boiling nitric acid (S.G. 1’38) yields phthalio 
acid.—4. Distillation with sine-dust yields iso¬ 
butylene, naphthalene, and jiossibly a homo- 
logue of naphthalene.— 6 . foiling with HIAq 
and phosphorus forms nmyl-nophthalene (306°) 
and a little di-(3)-naphthyl, both being perhaps 
derived from an intermediate naphthyl-amylene. 
6 . Cold cone. HNO, (S.G. 1-49) or It^SO, gives 
lapaohone.—7. Zinc-dust and potash reduce it 
to an unstable crystalline hydride, re-oxidised by 
air to lapachie acid. 

Salts.—NaA'daq: scarlet radio-crystalline 
mass. S. (of NaA') 16'1 at 24°. Sol. alcohol.— 
KA'. S. 33'3 at 24°.—NH 4 A' aq: large brick-red 
crystals.—C.iA'., aq: amorphous red pp. S. *224 
at 24°.—BaA '3 7aq: long slender needles (from 
boiling water). S. -23 at 26°.—SrA', aq.—PbA',: 
amorphous red pp.; insol. water.—AgA': scarlet 
powder.—^Aniline salt CaH,NH,A': <122°]; 
orange prisms (from alcohol)^o-Tolnidino 
salt C,HjMeNH|A': [1.1.6°]; yellow laminss.— 
p-Toludino saIt^l.30°J;orange-yellowlaminiB. 

Acetyl derivative 0 ,aH„Ao 03 . ( 88 °J,« 

Foi-mod, together with a compound C,„n,,0, (?), 
by heating Lapachie acid with NaOAc and Ac,0 
(Paternb). Sulphur-yellow prisms ; insol. water, 
sol. alcohol, ether, and benzene. Bcadily con- 
verted by potash into lapachie aoid. Br in 
HOAo^onverts it into bvomo-lapaohono. HNO, 
(S.G. 1'48) at 0° forms a nitro- compound 
C,JI,.,(NOj)AoO 3[170°J; crystallising in reddish 
plates. The compound 0,,H„0, forms small 
white acicnlar prisms [132'^ ; v. si. sol. cold al¬ 
cohol and ether. Boiling alcoholio KOH does 
not saponify it, but converts it into a compound 
C,„H,gOg, whiqh crystallises (from alcohol) in 
orange needles [141°]. Br does not convert tha 
compound C„H„0, into bromo-lapqchone. 

• Bromo-lapachone 0„H|,BrO, *.«. 

0 ,.HA^® 0 ^^>CHPr(?). 8140 °]. Formed by 

warming lapachie aoid with Br in HOAo 
(Paterno, 0. 12, 353). Orange laminie; v. soh 
hot alcohol, sol. HOAc, and benzene, si. sol. 
other, insol. cold aqueous alkalis. HNO, 
oxidises it to ph(jiaUo acid. 
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Ispaelioiie 0,,H„0, ie. 

0„H.0,<°^>CH?r(?). [160“]. Formed by 

Hio attion of H,SO, or.oold oono. HNO, (S.O. 
1-49) on lapaohio acid (PatemO, O. 12, 887; 
Ho(^or a. Greene, JS. 22, 1723). Silky orange- 
f.,rod needles (from alcohol); insol. water, v. sol. 
hot alcohol and b^zene. HNO, oxidises it t* 
phthalio acid. Distillation over red-hot zinc- 
dust gives naphthalene and isobutylene. Ae^O 
has no action. Soiling with NaOAc and Ac^O 
fornjs a compound C3„H3,,Oj, crystallising in 
brown tables with bine reflex; nearly insol. 
AOjO. NaHSOj forms a white crystalline com¬ 
pound. Combines readily with hydroxylamine 
and with NH,. Its molecular weight, foirnd by 
Baoult’s method, agrees with the formula 
0„H„0,. Lapaohone is converted by heating 
with alkalis into 0„H,0,(0H).CHrCII(0H)Pr, 
which separates from cold alcohol or lIOAc in 
large crystals [125°); v. sol. most solvents; readily 
converted *nto lapachono by dilute HOI, and 
forming the salts BaA"nii and Ag.A"aq, both 
crystallising in red needles. 

IiABCH FFSGUS, This fungus extracted 
with 95 p.c. alcohol yields a mixture of at least 
four different resins (Masing, Ar. Ph. [3] 0, 111). 

(a) C„H„0,. !125“]. S. (95 p.o. alcohol) -3 
at 14^ Insol. chloroform. 

(8) 0,H,„0. [90°J. S. (95 p.c. alcohol) 7. 

Sol. chloroform. 

(y) 0„H„0,. Agarioio acid. [272°]. 
Needles; v. si. sol.boiling alcohol, insol. chloro¬ 
form (Jahns, Ar. Ph. 221, 209). 

(!) A portion easily soluble in alcohol, and 
partly ppd. by water, leaving in solution a resin 
[0 61-9 p.o.; H 8-1 p.c.; 0 30-0 p.o.] S. -17; 
8. (alcohol) 1'7. The resinous mixture is altered 
by boiling with milk of lime, the pp. then thrown 
down by HCl being separated by chloroform into 
two substances: insol. chloroform, S. 

(aloohal) *6, and sol. chloroform, S. 

(alcohol) 2-1. „ 

LARDACElir V. PaoraiDS. 

LABS OIL, A nearly golonrless fatty oil, 
,obtained by pressing hog’s lard. S.Q. ^ -9122; 
ao 1-4686 (Long, Am. 10, 392). 

lABICIC ACIDC,„H„0,- [163°]- S.114at60°. 

Obtained from the small branches of larch trees 
(Pinus larUe) from 20 to SO years old (Stenhouse, 
Pr. 11, 406). The bark is exhausted with water 
at 80°, and the extract evaporated and dmtilled. 
The distillate is evaporated at 80° and the re¬ 
sulting crystals purified by sublimation. Long 
monoclinio crystals resembling benzoic acid, 
usually in twins. Sublimes at 93°. Volatile 
with stbam. Has a bitter astringent taste and 
powerful odour. Beddens litmus slightly. M. 
sol. boiling water and ^alcohol, insol. ether. Ni¬ 
tric acid oxidises it to oxalic acid. Its aqueous 
solution is ppd. by baryta-water, but not by lead 
or silver salts. Ferric chloride gives a purple 
red colour. The K salt forma fi«t reddijh-btown 
crystals, decomposed by CO,. 

LABBEA BBSIN. Occurs on branches of 
iMrrta mexicana (Stillmuin, B. 13, 766). 61-7 
p.0. of it dissolves in alcohol, 26-3 in aqueous 
potash, and 1-4 p.o. consists of a colouring matter 
loluble in water. 

IA8EBPIIIN Cj,H,„0, (Fq)dmann, «. 135, 
ISO I Bl. 1866, i. 457) nr C„HaO, (Kiilz, Ar. Ph. 


[8] 21,161). [114»](iP.); (118°]|S5. AWttet 

principle contained in the root of Laserpitium 
laU/olium. Extracted by 80 p.o. alcohol (F.) or 
by light petrolefhn (K.).* Prisms. Injwl. water, 
sol. benzene, chloroform, «ther, and CS^ May 
be sublimed. Its alcoholic solution is ppd. by 
water, but not by alcoholic lead acetate (F.), 
Insol. dilute acids and alkalis, Cone. H^SOt 
and cone. HClAq form deep-red solutions (E.). 
When heated with cone, alcoflolic KOH it is re¬ 
solved into angelic acid and laserin 0,,H„04 
(F.) or C^gH^U, (K.), a crystalline resin, insol. 
acids, sol. ether, alcohol, chloroform, and H04,Cv 
Potash-fusion gives metljyl-crotonio acid and 
laserin (E.). 

Laserpitin forms an acetate 0„H„0,HOAo 
crystallising from*acetio acid in silky needles 
(K.). 

Acetyl derivative CuHgiAcO,. [113°]. 
From laserpitin, AOjO, and dry NaOAo (P.). 
Colourless needles, insol. water, sol. HOAo, alco¬ 
hol, ether, and CHCl,. 

Br onto-derivative C,„n,BrA- [90°]. 
Fonned by the action of Br on a solution of 
laserpitin in CHCl, (E.). Needles, sol. alcohol, 
ether, CHCIj, and HOAo. 

Di-nitro- derivative C,jHJNOJ^O,aq. 
[115°]. From laserpitin aud H)^0, (E.). Amor¬ 
phous mass, insol. water, sol. alcohol, ether, 
OHOl,, and HOAc. 

LAFDANINE C.™H.„NO, (Hesse, A. 153, 67; 
176, 201; Suppl. 8, 272). [165°]. S.G. 1-256 
(Schrader, B. 13, 1076). S. (ether) -165 at 18°. 
[a]) =—13-5in a 2 p.c. chloroform solution at 
22-5°. 

Preparation.—kn aqueous extract of opium 
is ppd. by lime or NajCO, -, the filtrate is shaken 
with ether; the ethereal solution is shaken 
with dilute acetic acid; the acetic acid,solution 
is neutralised exactly with NH,; the ppd. Ian- 
tbopine is removed by filtration ; the filtrate is 
ppd. by excess of ammonia, and the pp. crystal- 
used from ether. LaAdanine separates first from 
the ethereal solution, and afterwards codamine. 
The laudanine is dissolved in acetic acid solu¬ 
tion, and the solution mixed with excess of 
NaOH, which ppts. cryptopine. The alkaline 
filtrate is ppd. by ammonium chloride, and the 
pp. dissolved in aqueous HOAc; onhiddiiig El 
laudanine hydro-iodide is ppd., and this is de¬ 
composed by ammonia and the free base crystal¬ 
lised from ammonia. 

• Prqpcrftss.—Stellate groups of small six- 
sided prisms (from alcohol). jDannot be sub. 
limed. Tasteless.* Lcevorotatory. In the crys¬ 
talline sihto it is V. sol. benzene, OHCl„ and 
boiling alcohol, si. sol. cold alcohol, v. si. sol. 
ether. Imtlip amorphous state it is much more 
soluble. Its salts have a bitter taste. From 
their solutions caustic potash and ammonia ppt. 
the base in white amorphous fiooks, which soon 
become crystallind; and dissolve in excess of the 
prSoipitanA Chloroform detracts the base from 
the ammoniaSal but Dot from the potash coin- 
tion. Cone. H,SO, (containing ferric salt) gives 
an intense rose-red solution, frhioh at 150° 
changes to daik violet. Cone. HNO, gives an 
orange-red solnWon. FeCl, mves an emerald- 
green colour. The base is poBonous, its hydro- 
ohloride acting physiologically like strychnine. 

Salts.—B'jHjSO, 4aq: concentric groups of * 
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osedlta; f. «. sol. water, almoat insol. dilute 
H,S04. — BUOI 6aq ; prisms; v. sol. water and 
aleohol, t. si. sol. NaGlAq. Inactive to light.— 
B'HBr2aq: nodulA. *8. 3-6 It 20°.—B'HI eq: 
or/Btallilie powder. *8. ‘2 at 16°, v. sol. boiling 
water, insol. EIAq.—B'jH^PtCl, 2sq ; ;eUow 
tmorphons pp., v. sol. boiling water. — 
B'H,0,0,6aq: oonoentrio groups of delicate 
needles. [110°]. 8. 3-3 at 10°.—B'C,H.O,8aq: 
[100°]. 8. 4 9afl6°. 

lABDANOSniE 0„H„NO,. [89°]. 8. 

(ether) 5'2 at 16°. [a]j - 106 in a 2 p.c. alco- 
.holic solution at 22-6°;66 in a 2 p.c. chloro- 
fSrm solution at 22-6°. 

Preparation. —Obtained from opium by ppg. 
the aqueous extract srith Na,CO„ dissolving the 
pp. in ether, shaking the ethereal solution with 
dilute HOAo, and pouring the acid solution into 
aqueous NaOH. The pp. oqptains a large num- 
b« of bases, and is warmed with alcohol and 
dilate HOAo* and partially evaporated at 60°. 
Papaverine and narcotine are then ppd., and 
thebaine and tartrate is ppd. by adding tartaric 
acid to the filtrate. The filtrate is exactly neu¬ 
tralised with Kn„ and KallCO, added. After a 
week the pp. is collected and extracted with 
benzene. Cryptopine and protopine separate 
first from tifs benzenw, and when the filtrate is 
shaken with iPaHCO, laudaiiosine separates 
(Hesse, A. Snppl. 8, 321). It is purified by dis¬ 
solving in acetic acid; ppg. with KI; decom¬ 
posing the resulting salt with NH,; and re- 
crystallising from benzene. 

Propertiee. —Needles. More soluble in ether 
than tliebnino and cryptopine, extremely sol. 
alcohol and chloroform, v. sol. boiling benzene 
and ligroin, insol. water and alkalis. Cone. 
H.,SO, (containing ferric salt) gives a brownish- 
red solution, which at 160° becomes green, and 
finally aark greenish-violet. I'cCl, gives no 
colour. Tastes slightly bitter; its salts have an 
extremely bitter taste. Its alcoholic solution 
exhibits a strong alkaliu# reaction. Dextro¬ 
rotatory. Its hydrochloride is also dextrorota¬ 
tory, [a]) = 108 in a 2 p.c. solution at 22’5°. 

Salts.—BHIl.aq: small prisms ; v. si. sol. 
cold water, v. sol. alcohol.—B'jUjPtCl, 3aq: yel¬ 
low amorphous pp., insol. cold water. — 
B'HjCjO, 3aq: prisms, v. o. sol. water. 

LAUBEI, OILS. The essential oil from the 
leaves of the common cherry-laurel (Cerasua 
laurocerasua) consists of benzoic aldehyde, HCy, 
a volatile oil ^possibly benzyl alcohol) convof- 
tj^le by oxidation into benzoic acid, and minute 
quantities of an ’odorous resin (Tildcn, Ph, [3] 
6, 701; cf. Iieger, Ph. [3] 3, 971). Tlfc essen¬ 
tial oil from the fruits of Laurm nokilis contains 
a Irovorotatory terjiene 0,jH|, (l(k°)t S.G. W 
•908, a tevorotatory sesquiterpene CnH,, (260°), 
S.G. 15 -925, and lauric acid C,jH„Oj (Bias, A. 
134,1) Gladstone, C. J. 17,1). The essential 
oil from the leaves of the Galifornion laurel 
{Oreodaphne cnlifor^ica) contains eterpineSl 
(168^°^ and umbeUol OJH„01216°) («tillmann, B. 

lanrsl-nut aU is a fatty oU, S.G. -932, de- 
nvod from Catophyllum inophyllum growidb in 
the East fflooper, Ph. [8] 19, 623). 

LABEENE v. Ot -MZtBTIi-ETaTZi-BSMZBHB. 

J‘^VS10 ACID OjjHjjO,. JDodeeoio acid.. 
Mol. w. 900. [48-6°] (HeinU). (226°) at 100 mm. I 


(Krafft, B. 18, 1416>. 8.G. » -888 (Gfirgoy). 

H. 0.1769720 (Louguinin6. A, Oh. [6] 11. 229). 
Occurs as glyceryl ether in the berileaof the 
bay (Laurus nobUis) (Marsson, A. Oh. 41, 
38; Bias. A. 134.1). in the fat ot pichurim beans 
(Sthamer. A. 53. 393), in th^volatile oil oHhesa 
beans (Muller. J. pr, 58. 409). in small quantity 
»in spermaceti (Heintz, A. 96, 394). in croton oil 
(Schlippe, A. 105, 14), in the fruit of Cylico- 
daphne sebifera (Gorkoin, Tydschrift af neerl, 
Indicy 81, 410), in the so-callcd Dika bread, the 
fruit of Mangifcra gabonensia (Oudomans, IT.pr, 
81, 350), in the age of the Mexicans, a fat ob¬ 
tained from Coceva /Ixia (Hoppe, J.p7‘.80,102), 
and in cocoa-nut oil (Gorgey. A. 60, 3031. 

According to Schering (A. 90, 23u) it is 
among the products of the distillation of cetyl 
alcohol with potash-lime, but Hointz {A. 97, 
271) denies this. A dodccoic acid [35'], isome¬ 
ric with lauric acid, may bo obtained by treating 
the amide of myristic acid with Brand NaOH, 
and converting the resulting dodecylaniine into 
the nitrile and thence into the amide [97^] of 
dodecoic acid, and boiling the amide with cone. 
HCIAq (Lutz, B. 19,1433). 

Preparation. —Laurie acid may be obtained 
from fats containing it by* saponification fol¬ 
lowed by fractional precipitation of the acids by 
barium acetate (11,'intz. A, 92, 294 ; P. 9^ 429, 
583; J. pr. 60, 1). It may also be obtained 
from the fat of bay-berries by saponifying, dis¬ 
tilling the solid fatty acids uuder reduced pres¬ 
sure, and rectifying in vactio (Krafft, B. 12, 
1005). 

Propcrfws.—Silky needles united in tufts 
(from alcohol) or scaly crystalline mass (after 
Vision). Its alcoholic solution has a slight acid 
reaction. It is slightly volatile with stoam. 
Insol. water, v. sol. alcohol and ether. Gives 
di-onnyl ketone (C,,H,,}2CO when its calcium 
salt is distilled. ^ 

Salts.—KA'. Amorphous. S. (alcohol) 4’6 
at lO**; 38 at 78° (Oudemans, C.T!. 1803,737).— 
KIIA',. Crystalline. S. (alcohol) 1-5 at 16®; 
400 at 78°.—NaA^ White powder. S. (alcohol) , 
2-5 at 15°; 14*5 at 78°.—NallA'j. S. (alcohol) 

2 at 16°.—NII.HAV B. (alcohol) 0 at 15°.— 
BaA'^: crystalline spangles (from alcohol). 8. 
*07 at 100°; *0054 at 15° (Oudemans); *009 at 
17°; 50 at 100° (Gorgey). 8. (alcohol) *0187 
at 15 ’; *1009 at 78° (O.); *07 in the cold; *6 at 
78“ (G.f-CaA'j aq: S. -0039 at 16°; -0647 at 
100°. 8. (alcohol) •07,)9 at 16°, 2-20 at 78° 
(0.).-SrA'.jaq; S. -0272 at 15°; -036 at 100°. 
8. (alcohol) '90 at 15°, '36 at 78°.—MgA', Saq; 

-023 at 15°. -PbAV [110°-120°J (HeiiAz). S. 
•0011 at 100°. 8. (alcohol) -0047 at 16°, 

•235 at 100°.—CoA', aq.—NiA', aq.—NiA', 3aq. 
—CuA',: 8. -0053 at 16°, -0029 at 100°.—AgA’: 
white powder, consisting of minute slender 
needles. 8. -0001 at 16°, -0405 at 100°. & (el. 
oohol) -0323 at l|j°, -0824 at 78°. 

Ethyl ether EtA'. [-10°J.^ (209°) at 760 
mm. (Delfls, A. 92, 278). S.G. a -86 (G8rg.y). 
V.D. 8^4. (oalc. 7^9). .From the acid, alcohol, 
and HOI. 

Glyceryl «fksrC,H,(0|jH„0,), (Sohlff, B. 
7, 781). Trilaurin. Laurostearin. [46°]. H. 0. 
6707420*(I<ougumine, A. Ch. [6] 11, 222). Ob- 
tained from ba^ berrioe b; extracting wiA idee- 
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hoi. BUhy needlei; il. sol. odd alcohol, T. sol. 
other. 

Fhtnyl ether [24^"’]; • (210® at 

16 mm!V; pearly plates. , 

P-Tolyl.ether A'0,H,: [28°]; (220° at 
16 mpi.) (Kra0t a. Burger, B, 17,1378). 
fc. Amide 0„H,„.b0.NH,: [102°] (Krafft a. 
Stauffer, B. 16,1722). From the chloride and 
NH,. 

Chloride C„II..,.C0.C1. [-17°]. (112^° at 
16 mm.). Colourless liquid (Krafft, B. 17. 
1378)^ 

Nitrile C,|H„CN. [4°]. (198° at 100 

mm.). S.G. j = -835; J^f==-767. 

Formed by distilling lauramido with P.^Oj 
(Krafft a. Stauffer, B. 15, 1729). Colourless 
'iquid of peculiar odour. 

BAIIBIC AIBEHYDE C„H.,,CnO. [45°]. 
143° at 22 mm.). Prepared hy the dry distil- 
ation of a mixture of calcium lauratc and 
formiate (Kfafft, B. 13, 1414). White crystal¬ 
line odourless solid. 

IiATlBIIt CjsH,„0,. Bay-berry camplior. A 
substance discovered by Bonastre (J, Ph. 10,32) 
in the berries of the bay-tree, and further ex¬ 
amined by Marsson (A. 41, 329) and Pelffs (A. 
88, 354). It is prepared by boiling the shinned 
and pounded berries with alcohol of 85 to 90 
p.c., filtering at the boiling heat, and leaving 
the liquid to itself for several days. Lauro- 
stearin is then first deposited; and on filtering 
again and leaving the liquid to evaporate, 
lanrin is deposited in crystals contaminated 
with a viscid oil, from which they may be freed 
by pressure between paper and rccrystailisation. 
IHmetric crystals, destitute of taste and smell, 
insol. water, v. sol. alcohol, even in the cold, sol. 
ether. The solutions are neutral to test-papers. 
Lgnrin docs not dissolve in alkalis. Laurin can¬ 
not be distilled without decomposition. Its 
alcoholic solution is not precipitated by acetate 
of leadaer nitrate of. silver. 

LAUBOCERA^IN. A name given by Leh¬ 
mann (N. B, P. 23, 440) to amygdalin when 
extracted from the leaves o^ the cherry laurel 
•(Cer^.us kmrocerasus) or the bark of the berry¬ 
bearing alder (Rhamma Frangula), v. Amyo- 
OAUH. 

XABBOirS Cj,H„0 ».«. (0„H,3).C0. XX- 
mnylkeUme. [69'']. S.G. f? = '802; l£S='788. 
Formed by distilling barium laurate with lime. 
Shining plates (from alcohol). On redut^ion it 
gives trioosane (Overbeck, P. 86, 691; A. 84, 
9.S9; Krafft, B. 16, 1712)a 

lABBOHOlIC ACID C.H. A C.H,3C03H. 
Formed by distilling camphanio acid, or by 
heating its barium salt with water at 200°; 
eampholaotone .is formed at the same time 
(Woringer, A. 227, 7). . 

P^erfiej.—Oil. Sol. water and ether. 
Volatile with steam. In presence of HCl some 
of itchwgM into the isomeric campholactonc^i 
When distilled with water, a groat part^liahges 
to tlie camphol^tone. 

Salts.—CaA', Saq. Forms dendritiocrystals 
on the surface of an evtiporating solution.-— 
AgA'. 

LABBOBIEABIN o. Glyceryl sfAer of Lttmio 

tOID. 

I^BBOXTLIC ACID v. I)i-iisraYz.-ffEN3toro 

ACU.* . 


J AOID. 

LABXH'B TIOU^ fi. Axmo-min^-iinDO-nt- 

PHaNYIkSOLPHIDB. 

ZAVENDS& OIL. A volatile oil obtained 
b^ distilling the fiowers o4 Lhvendula oMcinaMt 
with steam. S.G. m "876. e It containra l»vp- 
rotatory torpene 0„H„ (162°) which forms a 
orystallino hydrochloride and various oxygenated 
bodies which yield camphor on further oxidation 
(Dumas, A. Ch. 13, 275; Lallemand, A. 114, 
198; Barth, Z. 1867, 509; Bruylants, J. Ph. 
[4J 30, 39). plnglish oil of lavender submitted 
to fractional distillation yields 30 p.c. of the 
terpene (176°~186°), and 30 p.c. of oxygenated 
products (200°-207'') (Shenstonc.PA. [2] 13,207). 

lead. Pb. At.w. 200*4. Hoi. w. not known 
with certainty, but probabljr same as at. w. (o. 
p. 124). [330°-335»] (Brigel, B. 6, 191; Pictet, 
P. M. [5] 7, 446); [326°] (Kiemsdyk, O. N. 20, 
32; Person, J. 1849). (Between 1450° and 
1600°) (Carnclley a. Williams, O. J, ,85, 565). 
S.G. 11*335 at 0° (Quincke, P. 97,8?6); 11*87 at 
0° (Reich, J. pr. 78, 828); 11*345 to 11*368 at 
4°, 11*352 to 11*366 at 23° (Schweitzer, Am. Ch. 
7, 174). S.G. molten 10*37-10 li6 (Roberts a. 
Wrightson, A. Gh. [5] 30,181). For other values 
for S.G. ti. Clarke’s Table of Spec. Gravities 
[1888], pp. 6-6. S.H. -78° to 11° *03065 Rcg- 
imult, A. Ch. [3] 26,286); eS.H. 19' to 48° *0315 
(Kopp, 2V. 1865. 71); S.H. molten 310° to 450° 
*0402 (Person, A. Ch. [3] 24, 129). C.E. 0° to 
100° *00002799 (Matthicssen, Pr. 16, 220). T.C. 
(Ag = 100) 8*5 (Wiedemann a. Franz, P. M. [4] 
7, 33). Heat of fusion 5858 (Rudberg, P. 19, 
125); 6369 (Person, A. Gh. [3] 24, 1‘29). E.C. 
(Hgat0° = l) 4*8 at 0°, 3*363 at 100° (Lorenz, 
IF. 13, 422, 582). Crystallises in regular octa- 
hedra. For emission-spectrum of lead v. 
Werther, J. pr 88, 180; Cornu, C. B. 73, 332; 
L. de Boishaudran, G. B. 77, 1152; Hartley a. 
Adeney, i'j*. 1884. 63. *' 

Occurrence .—Lead occurs native in small 
quantities (c.g. v. Chapman, P. M. [4] 31, 176; 
Koksoharow, J. M. 18V6. 873 *, IgelstrOm, J. M, 
1889 (ii.) 32). Galena (PbS) is very widely dis¬ 
tributed ; the other most important ores of lead 
are cerusite (carbonate), anglesite (sulphate), 
pyromorphite (phosphate), and mimelesite (ar- 
senate). Small quantities of oxychloride, 
chromate, molybdate, tungstate, vanadate, *0., 
of Pb also occur. Lead has been known and 
used from very early times. 

Formation. —1. PbS is roasted in a reverbe¬ 
ratory furnace until a portion is oxidised partly 
to PbO and partly to PbSO,; the doors are then 
closed, and the PhS, PbO, and'PbSO, react to 
produce SO, and Pb; PbS + 2PbO = 3Pb + SO,; 
PbS + PbSO, =} 2Pb + 2SO,. - 2. PbS is roasted in 
a roverberjitory furnace, the temperature being 
gradually increased until a considerable quantity 
of PbSO, and a little PbO are produced; the 
doors are then closed, and the temperature is 
raised until the mass softens but does not melt. 

V When the ^bS and PbSO^eaet to produce Pb 
htjd SO, the fpsiduetis again roasted, whereby 
more PbSO, is formed, and on raising the tem¬ 
perature with closed doors the FbSO, agd PbS 
reMt'as before. After a time the quantity of 
PbSO, relativel^vto PbS becomes so great that 
the chief product of their fsaction is PbO 
(PbS+'3PbS04»4Pb0-i-4S0,); coal and wood 
are then thrown into the fnmaee, and beating is 
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eantiDnedA when the PbO is redaeSd to 
Pb(Fb0+O«iFb + C0); at the same time some 
»{ the PbBOf is parU; redaced to PbS, which, 
reaoting with the remaining PbSO,, produces Pb 
and SO,J2PbSO, +¥ct. PbSO,> PbS + 200^).— 
8. PbS u melted #ith scrap Fe; PbS + Pe 
aFeS + Pb.—4. PbCO, is strongly heated with 
C; Pb00,+20-«Pb + 3C0.—S. PbO is reduced 
by heating in H or CO, or with 0, KCN, or Na.— 

6. Zinc is suspended in an acidulated solution 
o{ a Pb salt, when Pb is ppd. on the zinc.— 

7. PbCl: is mixed with Na^CO,, and heated with 
KCN or 0. 

• , Preparation. —1. By melting Pb prepared by 
one ot the foregoing methods, exposing the 
molten mass to a gentle current of air, blowing 
water-vapour tbrougl* the mass, and running oft 
the metal from beneath the fflm of oxides of Cn, 
Sb, Fe, Ac., nearly pure Pb is obtained.—2. Pb 
oxalate is strongly heated 1% a carbon crucible, 
or^is mixed jvith powdered C and heated.— 
3. Stas prepared pure lead by the following pro¬ 
cess (Chem. Proport. 321). Commercial Pb acet¬ 
ate was dissolved in water, and digested at 40° 
to 60° in a leaden vessel with sheets of Pb until 
all Cu and Ag were ppd.; the filtered liquid was 
run into almost bailing water, strongly acidulated 
with H,jS0,; the ppd. I’bSO, was very thoroughly 
washed, anif tli^ siftpended in a solution ot 
NH, sesquicarbonate and NH, until transformed 
into PbCO,; the PbCO, was thoroughly washed, 
a part of it was decomposed to PbO by heating 
in a Pt dish, and the rest was almost, but not 
quite, entirely dissolved in dilute HNO,Aq; the 
solution ot Pb(NO,)., was heated to boiling, and 
the PbO was added little by little; the last traces 
ot Fe were thus ppd. as oxide; the boiling 
liquid was filtered and poured into solution of 
NH, sesquicarbonate. In this way pure PbCO, 
waslebtuned. The PbCO, was dried, and added 
little by little to pure molten KCN contained in 
an nnglazcd porcelain crucible placed within a 
larger crucible, the space between being filled 
with powdered Al,0,previoimly heated and mixed 
with 6 p.o. melted and powdered borax. The Pb 
thus obtained was again placed in pure molten 
KCN, and kept there until the upper surface of 
the Pb appeareS convex and lustrous like pure 
Hg; alter partial cooling the Pb was run off into 
a mould of fiolished steel. If a trace of PbO or 
PbS is present in the molten Pb the surface does 
not become convex. 

Properties. —Almost white, lustrous metah 
Ordinary lead is blue-grey^ it contains traces at 
H. Cn, Sb, and sometimes Fe and Mn, Very 
malleable and ductile, but tRe properties are 
greatly affected by small quantities of inf^urities, 
notably by PbO, which is somewhat soluble in 
molten Pb. Tenacity very low. S»m*what so¬ 
norous. Leaves a mark on paper. Lead is so 
soft that it can bo cut by a knife or scratched by 
the nail; traces ot foreign metals, or of As or 3, 
increase the hardness of Pb. By slowly oooliqg 
molten Pb, piercing a Hole in the crust ty an iron 
rod, and pouring off the still molten portion, the 
metal is obtained in regular octahedra often ag¬ 
gregated-togethft similarly to crystals of NH,C1 
(Mark, S. 87, 193; Stolba, D. P. J. 104. 871). 
Crystals of Pb ar^also obtained by hanging a 
rod of zinc in a sli^tly acidulated solution of a 
Pb salt, or by pass&g an electric eorrent through 


such a solution. Pb vaporises at high tempera¬ 
tures H400°-1600°); the vapour is vepr poison¬ 
ous. The lustrous surface of Pb quickly tar¬ 
nishes in ordinary air from formation oLa film 
of oxide (probably Pb,0). Very finely divided 
Pb is quickly changed to the suboxide Pb,0; 
such finely divided Pb may be obtained by oBver. 
ing a Zn plate with a little PbSO, made into a 
^aste with water, laying andtlier Zn plate on the 
top, and placing the whole in NaCIAq for 9 or 10 
days (». Bolley, Ph. 0. 1850. 69). Pb is readily 
obanged to PbO on the surface by melting in air. 
Pb is not changed in dry air, nor when %ept 
under pure water from which all air has been 
removed; in contact with water and the atmo¬ 
sphere it becomes gradually covered with a white 
deposit of 2PbCO„ PbOA. and small quantities 
of a soluble Pb salt are also formed (v. Beactions, 
No. 2). Pb is soluble in HNO,Aq, and is slowly 
changed to PbCl., by the action of HOlAq in the 
air; hot cone. H,SO, forma PbSO,; Pb is oxi¬ 
dised by heating with KNO, or EHSO,. Com¬ 
bines with the halogens, also with S, Se, P, and 
As: forms alloys with many metals. 

The atomic weightof Pb has been determined 
(1) by finding V.D. of PbCl, (Boseoe, Pr. 27,420), 
and analyses of this compound (Marignac,Ar.So. 

I, 59, 209; Dumas, A. Oh. [«] 66,190); (2) by 
syntheses at Pb(NO,), and PbSO, (Stas, Bech. 
101; Chem. Propel. 329); (8) by oonvft:ting 
Pb, PbO, and PbS into PbSO,, and by analysing 
PbCO, (BerzeUus, P. 8,16; G. A. 37, 269, 206; 
Turner, A. 13, 17); (4) by determining S.H. of 
Pb (Kegnault, A. Oh. [3] 20, 280). 

Lead is metallic in its chemical behaviour. 
The oxide PbO is strongly basic; it is slightly 
soluble in water, and the solution turns red lit¬ 
mus blue and absorbs CO, from the air; it de¬ 
composes hot solutions of NH, salts with evolu¬ 
tion of NH„ and it reacts with acids to form salft 
PbX, (X = NOj,;,SO„ &o.), PbCO, is isomorphous 
with the carbonates of the alkaline eartl^s; on 
the other hand, PbO dissolves in fairly'conc. 
KOIIAq, probably forming a s41t PbO,K„ and 
compounds of PbO with CaO and Ag,0 arc 
known. PbO, reaSts with strong bases, e.g. 
KOH, to form unstable salts, e.g. E.,PbO',; on 
the other hand, treatment of Pb,0, with cone. 

II, PO,Aq or H,G,0,Aq produces solutions which 
react as if they contained salts of PbO,. The 
greater number of the lead salts correspond with 
the oxide PbO; Pb(CH,)„ however, is stable as 
a gas. ^ 

Lead is placed in Scries U. ot Group IT. | 
the other odd secies members of this group are 
Si, Ge, and Sn. Pb more nearly resembles Sn 
than any other member of Group IV.; it ig more 
*aistinctly melallio than the other elements el 
the group; the other elements of thiq group 
form several compounds MX<„ whereas most of 
the Pb compounds belong to the form MX'p Pb 
fmms many basic and several doable salts (pf. 
Carbon oboup op epeurntb, vol. i. p. 684 ; also 
Tin OBoe* op rf.EjiBNis, in vol. iv.). In its 
physical properties Pb resembfessTl; one scries 
of Tl salts, however, is similar to those ot the 
alkali metals, and thR other series resembles 
those of the earth metals (v. Eabibs, iaiAi.s ov 
THB, vol. ii.-p. 424). The atom ot Pb is divalent 
in tbs gaseous molecule PbOl,, and tetravalsnt 
in the gaseous moleoule Pb(0H,),. 
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Bamiay (O, J. 6S, 631^ has detannined the 
lowermg ol vapour-pressure of Hg produced by 
diosolving Fb in Hg; the results obtained make 
it prcAsble that the molecular weight of lead 
is the same as the atohiio weight; this result 
assimes the accuracy of Van't Hoff's law, that 
r equM volumes of dilate solutions contain equal 
numbers of molecules of the dissolved sub¬ 
stances, and it a?Bo regards the molecular 
weight of liquid Hg as the same as the atomic 
weight- 

^eactioTis. —1. Unchanged in dry air-, super- 
lioially oxidised (probably to Pb,0) in moist air-, 
oxidised to FbO by heathig in air or oxygen. — 
2. Water quite free from air has no action on 
Pb at ordinary temperatures (Stalman, D. P. J. 
180, 866; B6ttger, J. 1806. 233; but v. Miiller, 
J.w, [2] 30, 317). Water and air together dis¬ 
solve a little Pb, and at the same time a deposit 
of 2PbCOj.Pb(OH)j is formed. Water charged 
with CO, under a pressure of a few atmo¬ 
spheres dissolves considerable quantities of Pb 
(perhaps in the form of an acid carhonate). The 
presence of small quantities of nitrates, espe¬ 
cially NH,NO„ of soluble alkaline chloride.s, and 
of some other salts, e.g. (NH,),S04, increases 
the solvent action of water on Pb; the amount 
of Pb in solution Is greater after a few days’ 
action days’ c.'cposureto the air. 

In these reactions the soluble salt of Pb is probably 
slowly acted on by the CO, of the air with for¬ 
mation and ppn. ol insoluble 2PbCO,.Pb(OH),. 
The presence of alkaline carbonates or of a little 
Oa silicate in water almost wholly stops the 
solvent action on Pb; probably the insoluble 
hydrocarbonate is formed as quickly as Pb is 
dissolved. The action of water on lead has been 
examined by Graham, Miller a. Hofmann, No.ad 
(O. J. 4, 20), Yorko (P. M. [3] 5, 82), Oiimas 
(D. H. 77, 1054), Bcrtholot (C. It. 77, 1003), 
Pattison Muir {C.N. 25, 294; 33,102, 125, 115- 
84,2^, 234; 36, 82, 110; C. J. 31, OCO), Miiller 
(/. pr. [2] 36, 317), Carnclloy a. Frew IS. G. I. 
7,16, 78), and t»thors. Granulated lead slowly 
decomposes boiling water, evolving H (Stolba, 
X pr. 94,113).—3. Lead is dissolved by .several 
ociefs;_ slowly by hot cone. HClAq in contact 
with air; also slowly by cone. HHO, (Calvert a. 
Johnson, C. J. 16, 66); rapidly by HNO,Aq. 
For account of gaseous products of reaction 
with HNOjAq. v. Aokworth a. Armstrong, G. J. 
83, 64. 

Technical applications of lead.-lboad is 
largely used for vessels jiiid apparatus in which 
different chemical processes are conducted, e.g. 
for sulphuric acid chambers; water-pipes are 
usually made of lead. Alloys ol lead with tiua 
form solder and pewter; an alloy with As is 
used for making shot; an alloy with Sb is used 
as type-metal, and emery wheels and grinding 
tools used by lapidaries are made of an alloy of 
Pb and Sb; alloys ol Pb with Sn and Bi ha*e 
low melting-points. Head ^ide, chrqinate, 
acetate, and carbonate are air largely used in 
manufacture. • • 

Detection and Estimation. —HClAq ppts. 
ijf® from solutions of Pb salts ; si. sol. 
TOId water, fairly sol. hot water, nearly insol. 
Mote HClAq. Dilute Hl^SO,, or a soluble sal- 
phate, ppts. white PbSO, almost insc^. dilate 
BiSO^Aq, quite insol. alcohol. KjOrO^Aq ppts. 


yellirl FbOrO., insed. water. EIAq Dpts. yellow 
Pbl„ sol. boiling watftr, but repi^, in yellow 
crystalline spangles on ooollng. H,S ppts. 
brownish-black PbS, in;^l. dilate acids, alkalis, 
or alkaline sulphides; pi^sence of maioh HOI 
prevents ppn. from rather dilute solutions of 
salts of lead; in presence of a little HCl pp. 
is sometimes red or yellow-red, and consists of 
aPbS.pPbOlj (i). Lead, sulphochloride of). The 
H.4S test is said to detect 1. pt. of lead in 
100,000 pts. of water; the H^SO, test 1 pt. in 
20,000; and the KjCrO. test 1 pt. in 70,000. Pb 
may bo estimated as PbSO, by ppn. with dilute 
H.SOjAq adding about 2 vols. of alcohol, wash-' 
ing with alcohol, drying and calcining. 

Supposed allotropic form of lead. 
When lead is deposited on*tho negative electrode 
by passing a current through a neuti'al or acid 
solution of a lead salt, and the current is con¬ 
tinued for some bburs, the lead becomes the 
colour of copper (Wohler, A. Sfippl. 2, 185). 
After washing the red leaflets thus obtained with 
water and alcohol, they retain their colour on 
exposure to tho air, and are mit acted on by 
dilute HClAq or cold dilute HNO.,Aq, or alkalis, 
but are readily dissolved by hot HNOjAq; heated 
in H they melt above 200*^ and become ordinary 
lead. Wohler regarded the red sul^.tance either 
as an allotropic form of l^d, ot as a hydride of 
le.ad; Stolba (J. pr. 94, 113) suggested that the 
red colour was due to a film of oxide on the 
surface of the lead Iv. also Schiitzenberger, 0. R, 
86, 1265). 

Bead, alloys of. Lead alloys with many 
metals; the alloys are prod need by fusing together 
the constituent metals; some of them are defi¬ 
nite compounds, in these oases either of the con¬ 
stituents is generally soluble in the compound. 

Alloys with bismnth, and with bis¬ 
muth and other metals. PbandBimaybe 
alloyed in all proportions; malleability is dimin¬ 
ished by adding more than an equal weight of Bi. 
By fusing together JO p.o. Fb, 15 p.o. Bi, and 
16 p.c. 8b an alloy is obtained which expands 
on cooling. An amalgam of Fb (4 pts.) Bi (2 
pts.), and Hg (1 pt.) may bo melted by rubbing 
pieces of it together. Alloys of J;’b with Bi and 
Snare known as fusible alloy ; the M.P. varies 
fi'om c. 90® to c. 170’; all these alloys are said 
to solidify at 98®. (For M.F. and smidification- 
points of these alloys v. Dallo, G. C. 1805. 831; 
for expansion and S.H. v. Spring, A. Ch. [6] 7, 
V8, also Wiodemanq, W. 3, 237; for thermal 
conductivity v. Wiedemann a. Franz, P. 89,614; 
108, 399; cf. also so\. i. p. 511.) 4 

liritqjinia metal is composed of equal parts of 
brass, Sn, Sb, and Bi; Qticcn's metal of 1 pt. 
Pb, 1 pt. Bi,*l pt. Sb, and 9 pts. Sn. Alloys of 
Pb with Bi,8n, and Ag are very fusible, melting 
as low as 45®; the alloy often used for tinning 
tho inside of glass globes, tubes, <feo. is made by 
fusing together l,pt.Pb, 1 pt. Sn, 2 pts. Bi, and 
adding 10 pts. Ag. , 

Allots with capper v.vol.ii. p. 264. 

Alloys with mercury. Pb easily amal¬ 
gamates with Hg, by rubbing tqgcther Pb filings 
with Hg or by adding Hg to molten Pb. An 
amalgam confining 83 p.o. Pb is liquid; an 
amalgam of equal parts Fb aed Hg can be crys¬ 
tallised. Contraction occurs during ths amal¬ 
gamation. 
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Allojrl with pots|slQm and goSium. 
Prepared either b; direo'l; heating the metalg 
together or b^ fasing PbO with an alkaline 
flux, e.g. with cream *t tartar* When distilled 
with Et^ Mel, Ao., *(ompounds ol Pb with Et, 
Me, Ao. are obtained. 

Alloys with tin. These metals may be 
alloyed in all proportions; the S.Q. of the alloy 
is always a little less than that calculated bom 
the S.O. of the*con3tituent3. There are no 
indications of the formation of definite com¬ 
pounds {». Laurie, C. J. 66, 677). These alloys 
.are very easily Ignited and burnt. The two com- 
jflonost alloys ol Pb and Sn are solder and 
pewter. Fine solder contains 1 pt. Pb and 2 pts. 
Sn; common solder, ^ual pts. Pb and Sn j coarse 
solder, 2 pts. Pb and 1 pt. Sn. The M.P. varies 
from c. 840® for 1 pt. Pb and 2 pts. Sn, to 370® 
for equal parts Pb and Sn, and 440® for 2 pts. 
Pi and 1 pt Sn; by increasing the relative | 
quantity ol Pb the M.P. rises until the alloy of 
25 pts. Pb to 1 pt. Sn melts at c. 600®; by 
increasing tho^rclative quantity of Sn, above 2 
pts. to 1 of Pb, the M.P. also slightly rises until 
the alloy of 0 pts. Sn to 1 pt. Pb molts at c. 
380®. Petoler is an alloy of o. 80 pts. Pb with 
20 pts. Sn. According to Budberg (P. 18, 
240) when Pb and Sn are molted together and 
allowed to coo? the thermometer always shows 
a stationary point at 187®; ho thinks that a 
compound PbSn, is always formed, that this 
alloy has a fixed solidification-point lower than 
that ol Pb (320°) or Sn (228°), and that the heat 
produced by the solidification of this alloy acting 
on the excess of Pb or Sn causes fluctuations in 
the final solidifleatiou-point of the whole mix¬ 
ture (v. also Pohl, W.A.B. 1850.402; Bicho, G.B. 
65, 143; Werthoim, P. Krgllnzbd, 2, 75; Mat- 
thicssoj}, P, 130, 62). It seems that the amount 
of Pb in pewter vessels for domestic use should 
not exceed 18 p.c., else Pb may bo dissolved oat 
by the action of dilute acids, e.g. vinegar. 

Alloys with tin iftid copper. Bell- 
metal is an alloy of 4-3 p.c. Pb, 80 p.o. Cu, lO-l 
p.c. Sn, and 6*6 p.o. Zn, A little Pb is sometimes 
added to Cu and Sn in making bronze. 

Alloys with palladium. A crystalline, 
greyish-white, brittle alloy is obtained by fusing 
granulated Pb with rather more than its own 
weight of Pd foil, and removing excess of Pb by 
the action of acetic acid and COj. The alloy 
has the composition PdjPb; S.G. 11-225 (Bauer, 
B. 8,691J 4,449). * * 

* Alloys with platinu^. An alloy having 
the composition PtPb is formed bt fusing 3 
pts. Pb with 1 pt. Pt, and exposing tne product^ 
to the prolonged action of CO„’0, and acetic 
acid vapour (Bauer, 3. 8, 691 -, dg 449). Steel- 
grey, crystalline; fairly fusible; S.O. 16-736. 
Bauer (f.c.) also djescribes an alloy PtPb,. 

Alloys with zino. Pl^and Zn alloy in all 
proportions; all theiZn is removedjjy healing 
very strongly. Alloying 4Pb with Sin increases 
the hardness of the Pb. Alloys ol Pb, Zn, and 
Bn solidify at M8° -, when the ratio is 2Pb;Zn:9Sn 
the alloy solidifies at 168® only, bnt othermUoys 
•how also two higher points. ^ 

' Lead also aEDya with chromium and mon- 
gantse, * , 

Iitad, anthnonat* ; t*. vol. i. p. 886. 
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Lead, antimonldes ot Pb and Sb may be 
melted together in idl proportions; the alloys 
are crystalline; most of them are formed with 
expansion. Ordinary type mital consists ot W 
pts. Pb and 17 pts. Sb^o. Biche, O. B. 55,148; 
Matthicssen, P. 110, 28; Calvert a. Jolmson, 
P. M. [4] 18, 354; H. v. d. Planita, B. 7,1684 j, 
jBollmann, P. 84, 277). 

Lead, arsenates ot ; v. v(l. i. p. 308. 

Lead, arsenides ot. Pb melted with As takes 
up c. 16 p.o. of the latter; the alloys are brittle 
and very fusible -, some, but not all, ol the^ is 
expelled by heating. Shot-metal isan ;^oy M Pb 
with not more than 3 p.o. As. 

Lead, arsenites ot; v. vol. i. p. 306. 

Lead, borates of; v. vol.i. p. 530. 

Lead,boroflnoride of. Pb(BF,)., [ = PbFs.2BPJ. 
Prismatic crystals; obtained by dissolving PbO 
in excess ol HBF,Aq and evaporating to a syrup. 
Crystallises with difficulty; partially decomposed 
by water or alcohol (Berzelius, P. 2, 113; cf, 
Bunovnuoiunas, vol. i. p. 6*26). • 

Lead, bromide of. PbBr„. Mol. w. not cer¬ 
tain; but from analogy ol PbClj is probably 
3fi5-9(PbBr.,). Melts at c. 499® (Camelley, 0. J. 
33, 278); boils at c. 861® (Carneiley a. WBiiama, 
C. J. 33, 283). S.G. ppd. PbBr, 6-672 at 19-2® 
(Clarke’s Table of Specific Sravities [1888] 32). 
H.F. [Pb,Br^] = 64,460; [Pb,Br',Aq] = 54,4W (Th. 
3, 337). Obtained by digesting PbO orTbCO, 
with HBrAq, or by ppg. the solution ot a Pb salt 
by IlBi-Aq or a soluble bromide. Obtained in 
well-formed, colourless, rhombio needles •>7 
slowly evaporating a solution ot Pb in alcohol 
containing Br (Hjortdahl, Z. K. 8,302). SI. sol. 
cold, more sol. hot, water; more sol. acids. 
From the solution in hot cone. HBrAq (72 p.o. 
HBr), Ditto says that white lustrous needles, 
PbBr,.311,0, crystallise (C.B.92,718); and that 
the compound 6PbBr,.2HBr.l0H,O is obtaiifed 
by passing HBr into the solution ot PbBr, in 
HBrAq. After melting, PbBr, Eolidif(|s to a 
yellow, horn-like mass. Heated in air, a yellow 
mass remains containing ^he oxybromide 
Pb.,OBr, (■-- PbBryPbO); the same oxybromide is 
obtained by digesting PbBr, with Pb(0,H,OJ,Aq. 

A compound ol PbBr, with PbCl, has bean ob-“ 
tinned, also compounds of PbBr, with Pbl,, and 
with Pb(ONS), (ti. Lead, bromochloride cf\ 
Lead, iodobromides of-, and Lead, bremosuX- 
phoeywnides of). Andrd (A. Ch. [6] 8, 104) 
describes several double compounds of PbBr, 
with l^jBr. 

Lead, brom-iedidef ot; «. Lead, iodobrom¬ 
ides of. 

Lead, bromochloride ot. PbBr,.Pb01, 

( » PbBrOl). White needles, observed by Ilea in 
a blast turnace where lead carbonate ores had 
boon reduced (C. N. 43,216); orystalUsable from 
water; S.G. F741. 

Lead, bromosnlphoeyanides ot. 
PbBr,.P^OMS),-, brownish oryst^, by digesting 
thevconstituenm together, and then orystalUsittg 
from binling waUr. By acidifying with H&Aq, 
the salt 8PbBr,Pb(ONS), ^®^lDdnoad (CMsson 
s. Thorp, Am. 10, 22^). 

Lead, ohloridas ot. Only one ohlorido ot 
lead, PbOl,, has beefi isolated; but then is 
strong proot ot the existenoe ol the tetrachldilds, 
Pb01,sin solutions ol PbO, in HdAq. 

Iiiun CHhomns, PbOl,, (Lead dithloHdc 
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Plumiout chloride. Bortf-lead.) Mol. w. S77'14. 
S.G. 6-806 Bt 16° (StoJba, X pr. 97, 603); 6-88 
(BT&gelmatin. B. 17. 2369). V.D. 137*1 at 0. 
1080‘b(mean of 4) (^scoe, Pr. 27, 426). Melts 
at 498 , and boils between 86l“ and 954° (Car- 
nelky, C. J. 33, 278 ; and C. a. Williams, G, J. 
86, 664). Oryst&llises in rhombic system; 
o;6:c- -6943:1:-6949 (Schabus, W. A. B. 1850. 
466). H-F. [Pb.CF] i 82,770; [rb,0F,A<i] =. 76,970 
(Th. a, 837). 

Ocetirrence. —As cotmnite; found in the 
orator of Vesuvius after the eruption of 1823, 
mixed with NaCl and CuSO,. 

Pormaiion.—\. By heating Fb in a stream 
of 01; combination occurs slowly.—2. By dis¬ 
solving Fb in hot HClAq in contact with air; 
FbCli separates on cooling.—S. By adding solu¬ 
tion of a chloride, e.g. NaClAq, to a cone, solu¬ 
tion of a Fb salt.—4. By dissolving FbS in hot 
EClAq and crystallising. 

Preparation. —FbO or PbCO, is boiled with 
dilute HClAq, and HOlAq is added little by little 
nntil all is dissolved; the liquid is allowed to 
cool, and the I’bCl. which separates is repeatedly 
crystallised from boiling water. 

Pnjiei-lies.—Large, white, rhombic crystals 
(t). supra), which melt at 498° and boil between 
861° and 964° (o. supra). V.D. at c. 1080° agrees 
withjjthe formula FbClj. SI. sol. cold water, 
S. s -96 at 16-6°, solution contains -9414 p.c. 
FbO^ (BeU, 0. N. 16, 69); addition of 1 p.c. HCl 
diminishes B. to -347, and with 14 p.c. HCl, 
S. “ -09. If more than 14 p.c. HCl is present 8. 
increases; S. in HClAq S.G. 1-162 = 2-9 (Bell, 
I. c.). According to Field (0. J. [2] 11,676) FbCl., 
is less soluble in NaClAq containing 5 p.c. NuCl 
than in water (B. - -23); but the values of S. tor 
water and cone. NaCLAq are about the same, 
l^e considerably greater solubility of PbCI, in 
cone, than in dilute HClAq is supposed by Ditte 
to be due to the formation of a compound of 
PbCl,4tnd HCl which is decomposed by water 
(O. B. 92, 718). Ditte gives the following 
table:— * 


EOI In 

100 ptB. H.0 

PbOl, 

dlssolrcd In 1000 pts. of the liquid 
ia col. 1 


ftCO® 

20® 

40 ® 

55 ® 

1 80 ® 

0 

8 

11-8 

17 

21 

131 

6*e 

2-8 

3 

4-6 

C-5 

12-4 

10 . 

1-2 

1-4 

3-2 

5’5 

12 

18 

2-4 

4-8 

7-2 

9-» 

19-8 

31*9 

4-7 

6-2 

10-4 

12-9 

23-8 

81*6 

11-9 

14-1 ♦ 

19 

24 

38 

46 

29-8 

30 (at I??) 

— 

— 

— 


PbCljis readily dissolved by bailing water, but 
almost all crystallises out on ^ling. Insol. 
alcohol 94 p.c.; somewhat sol. in, more dilate. 
Fairly sol. KaC^HjO^q, Na,S,0,^, and some 
other salt solutions. After melting a«d cooling, 
FbOl, appears as a hom-like ^ass (^nec the 
name horn-lead formerly used). * \ 

Beactions.—t; Heated in the air nntil .white 
fumes cease to come o|f, a light-yellow qiy- 
ebloride Fb,001, f-PbCl^bO) is formed '{v. 
Lead, oxychloHdes of). — 9. Becently ppdv 
PbCl. when digested with cold neutral lead 
acetate produces an oxychloride 2Pb,001AO 
(Bntodw, 4- 10) 273).—3. The oxychloride 


Fb,OCIlrB^O Is obt|tined ^ paAlally ppg, 
PbOliAq by Ume water. —4. By adding eotufie 
potash to FbCi, suspended in water, the oxy¬ 
chloride PbCl2.^bO is said'to be formed (Ditto, 
C.B. 94,1180).—6. According to Berdblius, the 
product of the action of ammonia oa PbOl) is 
PbCi2.3Pb0.4H,0.—6. Heated in carbon man. 
oxide, COCl, and Fb ai-e produced.—7. Heated, 
not too strongly, in phosphoretted hydrogen, 
HCl, P, and Fb are formedt—8. Oxidised by 
allealine hypochlorites to PbO^—9. Long-con¬ 
tinued passage of Cl into FbCl, suspended in 
water most probably produces PbCl^, PbO, being 
simultaneously ppd. (u. Fisher, C. J. 36, 284)7 

Combinations. — 1. FbCl, absorbs ammonia 
gas, forming 2FbCl2.3NH,,according to H. Bose. 
All the NH, is readily given oS on warming.— 
2. Combines with lead monoxide, when the two 
are heated together, to form oxychlorides 
a:FbClj.pPbO {v* Lead, oxychlorides of)^, — 
4. With lead carbonate forms Pbfllj.PbOOj; ob¬ 
tained by boiling together the two salts; or by 
the action of CO, on FbCl, under pressure 
(Miller, C. J. [2] 8, 37).—6. With lead acetate 
to form PbCl,.Pb(03H30,)j; obtained by mixing 
freshly ppd. FbCi, with Fb(C2H,02), and enough 
glacial acetic acid to form a viscid mass, which 
soon solidifies, and removing exceCs of acid by 
pressure (Carius, .4. 127, 87).—6. With lead 
phosphate, forms PbCl3.Pb,(P04)2.Hj0 and 
FbCl2.2Fb3(PO,)3, or according to Qerhardt 
(A. Gh. [3] 22, 606) PbC4Pb3H.(PO,)3. The 
former is produced by pouring boiling FbCl^Aq 
into excess of boiling NajHFO^Aq; the latter 
by pouring the Ma phosphate into the PbCl, 
solution (Heintz, P. 73, 12*2). Pyromorphite 
PbCl,3Fb,(PO|)3 occurs native.—7. Combines 
with lead bromide to form PbCI,.PbBr2, with 
lead iodide to form FbCI.,.Pbl3, with lead 
fluoride to form PbCl,.PbF3, and With lead 
sulphocyanide to form FbCLrI‘^(^^^)v 
Lead bromochloride, Lead iodobr(midos. 
Lead chlorofluoridef and Lead clUorosulpho- 
cyanide). —8. Probably combines with chlorine 
to form PbCl,, when Cl is passed into FbCl, 
dissolved in considerable excess of HClAq, 
or when Cl is passed into PbCl.,Aq mixed with 
CaCI, (ti. Lead tetrachloride). — 9. Andri 
(A. Ch. [6] 3, 104) describes various double 
compounds of FbOl, with NH,C1. 

Lead tetbaouiobide. (Plumbic chloride.) 
No other chloride of lead except FbCl, has been 
iaolated, but there is< oonsidernbie evidence in 
favour of the existence in HCl solution of tetra¬ 
chloride PbCl^. • * 

If a opnsidcrable quantity of HClAq is added 
to FbCI,, an^ Cl is passed in, the PbCl, dis¬ 
solves to p, reddish-brown liquid; on warming 
Cl is evolved; addition of water causes ppn. of 
PbO,. 

A mixtnre of Fb01,Aq with CaClWlq absorbs 
much Cl and forms a deep-yellow liquid, which 
may be pgeserved unchanged in a closed vessel, 
but is decon^osed tn an open vessel giving 
PbCI, and Cl; a few drops of this liquid added 
to a large quantity of water rivss a pp, of PbCl, 
aq^ PbO, *, alkalis and alkaline carbonates ppi. 
PbO,; Mn01,Aqppts. MnO, andPbCS,; Fe, On, 
Zn, gold leaf, and finely dividid Ft, are soluble 
'in the liquid with separation of PbOlDt it r^idly 
pgidises many organic bodies, PbOI, being pp<t 
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iSobrero I. Salmt, A. Oh. fS] 29,165 ; ^iokli*, 
A., Oh. [4] 10, 828). * 

PbO, dissolves in oold foirl; oono. HOlAq.' 
From this yellow solution, albnlis, alkaline car¬ 
bonates^ oxides andfCarbonatcs of Ba, Mg, Zn, 
do., and alkaline borates and acetates, ppt. FbOp 
The solution smells of Cl, and is decomposed by 
heat with evolution of Cl and ppn. of FbCl,. 
If the HGAq is saturated with FbO, the addi-. 
tion of water ppts. FbO,. Fisher (C. J. 85,282) 
determined the ratio of Pb ppd. from this solu- 
fion by water as PbO, to Cl given off by decom¬ 
posing the solution with ppn. of PbClj. The 
* satio was almost exactly Fb:2Cl; now this is the 
ratio required on the hypothesis that the decom¬ 
position by water proceeds as shown in equation 
(1), and the decomposition tp PbCl, and Cl pro¬ 
ceeds as shown in equation (2)— 

(1) PbCl, + 2H;0 = a0j+4HCl 
, (2) ^Cl.-PbClj + Cl,. 

Fisher proved that the whole of the Pb in solu¬ 
tion is thrown down by water as PbOj. A yellow 
liquid with prSperties the same as those of the 
liquid just described is obtained by treating 
PbjO. with a considerable quantity of HClAq 
(Fisher, l.e.). 

By the *nethod described above, Sobrero a. 
Salmi (1.0.) obtitined a doable salt FbCl,.9NaCl, 
and Kickl^s (l.c.) obtained FbCl,.16CaCl2. Eva¬ 
poration in rncuo, over cone. KOHAq, of a solu¬ 
tion of PbOj in HClAq produces crystals of PbCl, 
containing some FbCl,, according to Bondant a. 
Daguin (Ann. M. [5] 4, 23!); v. also Nikolukine, 
J. R. 1885. 207, abstract in 0. J. 60,123). 

Lead, chlorobr.mtde of; v. Lead, bromo- 
thloride of. 

Lead, chlorocarbonate of; v. Lead chloride, 
Oombinc.tions No. 4. 

Lea4, chlorocyanide of; «. Lead cyano- 
chloride of. 

Lead, ehlorofluoride of. PbGI:.PbF2 
•<= PbFCl). Obtained byeppg. boiling PbCljAq 
y KPAq, or Pb(03H,O2)2Aq by a solution of 
2 parts NaF with 8 parts NaCl (Berzelius). A 
white powder, slightly soluble in water without 
decomposition. 

Lead, chloiiodides of; «. Lead, iodo- 
ehloridea qf. 

Lead, wlorophosphate of; v. Lead chloride, 
OombinaHom No. 6. 

Lead, ohlorosnlphide of; v. Lead, tudyho- 
ehtoride of. , , 

Lead, oblorosnlphooyanide of, 
♦bCl-.Pb(ONS),) by digesting the constituents 
together, and crystallising from boiling water; 
slowly changed to PbO..Hj by NILAq (Grisson 
*. Thorp, Am. 10, 229). 

" Lead, chromates of; u. vol. iif p^. 155 and 
157. 

Lead, cyanides of. None has been isolated, 
but an oxyeyanide, and aleiyferri- and ferro- 
cyanidee, are know%; v. vol. ii. pp._341, 8*9, 
and 835. • • * 

Le^ eyanochloride of. PbCS,.2PbCy,; by 
digesting FbOlp with EOyAq (Grisson a. Thorp, 
Am. 10, 229). , 

Lead, ferricyanide of; «. voL ii. p. 839. * 

Lead, forco<9«Didoot; v. vol. ii. p. 885. 

^ dnoohlorid* ol; it. Lead, ehloro- 


Lead, flnerido ot, PbF,. Fb is not acted on 
by EFAq, FbO,H:„ orFbOO,, dissolves in HFAq, 
and on evaporating, and heating to remove HF, 
FbFj remains. FbP. is also ppd. on*adding 
Pb(CjH,02).jAq to HFAq. A white powder; 
slightly soluble in water; s^. in HNO,Aq(Wer- 
zelius). Gunz (A. Ch. (6) 5) gives H.F. of • 

,PbPj as [PbO''H',2HF] = 24300. 

Lead, hydroxides of; v. Lead, oxidte and 
hydrated oxides of. 

Lead, iodide of. Pbl.^. Mol. w. not certainly 
known, but from analogy of PbCl, prq);ably 
469-46(=PbXj). S.G. 0-12; 6-6247 molten at 
383° (Rodwell, T. 1882. 1144). Melts c. 883° 
and boils between 861° and 954° (Camelley, G. J. 
33, 277; 0. a. Williams, C. J. 37,120). For ex¬ 
pansion of Pblj V. Bodwell, Pr. 32, 23. H.F. 
[Pb,I*] = 39,800 (Th. 3, 387). 

Preparation. —Solution of Pb(NO,), is added 
to solution of Fol,; the pp. is washed with cold 
water and dried. KI or Calumny be used instead 
of Felj. If Pb(Cjn,Oj)^q is addl’d to KIAq 
oxyiodides are formed when excess of Pb salt is 
added, and soluble double iodides are formed 
if excess of KI is present; to prevent both 
results the solntion of Pb(C^,OA, should ba 
acidified either with HNO, gr CsH^O,. 

Properties and Reactions.— Golden-yellow 
crystals; hexagonal, a:c1:18018 (fjprden- 
skj61d). Melts when heated to a brown-red liquid, 
and solidifies to a yellow mass. Heated in the 
air I is evolved, and oxyiodides (q.v.) are formed. 

8. cold water -03 ; boiling water -SIS. Decom¬ 
posed by Cl. Zn or Fo boiled with Pbl, under 
water forms Znl^ or Fel„ and ppts. Pb. Na.,S.,Oi 
in excess forms Fb sulphite and Nal (Miohaolis 
a. Koetbe, B. 6, 999). NH,Aq added to boiling 
Fbl^Aq ppts. 3PbO.PbIj.2HjO. Dry Pbl, is un¬ 
changed by light; when moist and exposed p) 
direct sunshine, in contact with the air, it is 
slowly changed to PbCO, and PbO. with separa¬ 
tion of I; this change is hastened by all sub¬ 
stances which absorb I (Schi^id, P. 127, 493). 
Fblj is somewhat soluble in cone, solution of 
alkali iodides, but is Ppd. on dilation. 

Gombinations. —1. Absorbs ammonia, form-, 
ing a white compound'Pbl2.2NH|.—2. With lead 
monoxide forms various oxyiodides xPbI,.pPbO 
(v. Lead, oxyiodides of).—3. By dissolving Pbl, 
in warm iodhydric acid solution, and allowing 
to cool, whito lustrous needles of Pbl,.2Hl 
-HjPU, separate. This compound may be 
called rodo-plumbhydric acid., or iodo-plumbie 
acid; it is decomposed by water; gives off HI 
in vacuo ; according to Berthelot, the crystals 
contain 10H,O (G. R. 91,1024).—4. Pbl, com¬ 
bines with potassium iodide to form ^various 
double salts, one of which, PbIj.2KI, seems best 
regarded as tbe E salt of ^Pbl,. Yellow, 
lustrous leaflets of FbIj.KI are obtained by dis¬ 
solving the oonstituent salts in the ratio PbI,:SI 
i« boiling water, and allowing to cool; by dis¬ 
solving this saU in warm KIAq and oooliag, 
the salt PbI,.4EI is said to bn obtained in white 
needles (Boullay, A. Gh. [2] 34, 866). Bemten 
(Am. 11, No. 5) assets that the process de- 
Eoribod by Boullay docs not result in production 
of PbIj.4Kl, and that the salt formed with moat 
ease when Fbl, and KI react under dWerSiit 
conditiens is PbI,.EI.H,0 (<f, Ditte, 0. B. 113, 
1841).—5. By mixing g iicpng solntiog qt Id 
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and NHjCa with Pb{OsH,OJjAq, taking oaro Aat 
no permanent pp. was formed, and cooling. 
VOlkel obtained clear yellow lustrous needles of 
Pbly^U.Cl (P. 62, 252) j decomposed by water 
with separation of Pbfj. By saturating hot 
NI^ClAq with Pblj, cooling, pouring oft from 
Pbli.21'bClj which separates, and evapora¬ 
ting, IVggialo (O. it. 20, 1180) obtained 
PbI,.4NH,C1.2HjOf decomposed by water with 
separation of Pblj.- 6. Pblj combines with silver 
toditle. Por properties of the Pblj.AgI produced 
n. Bodwell (Pr. 82, 540); Bellati a. Bomanese 
(P»? 34,104).—7. Compounds with lead bromide 
arc formed by orystaUising Pblj from HBrAq {v. 
Lead, iodobromtdes of). —8. Compounds with iend 
chloride, PbIj.PbCl.i=PbICl) and PbI,.2PbCl„ 
are known (o. Lead, iodoehlorides of). —9. By 
boiling PbCOj repeatedly with Fbl^Aq, Pog- 
gialo (C. B. 20, 1184) obtained PbI,.PbCO,.— 
10. PbIj.Pb(CAPj )., was obtained by Carius 
(A. 127, 87) similarly to the PbClj compound 
(V. Lead chloride. Combinations No. 5). 

Lead, iodobromides of. By crystallising 
PbljAq from HBrAq, Orisson a. Thorp obtained 
tlto compounds (1) PbBrj.PbTj, (2) Sl’bBrj.l'blj, 
(3) 6PbBr.^.PbIj {Am. 10, 229). 

Lead, lodooarbonate of; v. Lead, iodide of. 
Combinations No. <9. 

Lead, iodoehlorides of. The compound 
PbCK ( = PbClrPbIj) is obtained, in sulphur- 
yellow prisms, by cooling a solution of PbL in 
boiling HClAq (Labourd, J. Fh. [3] 4, 328). 
According to Engelhardt the compound contains 
more Pbl, than required by the above formula 
{J. pr. 67, 293). By saturating hot NH,ClAq 
with Pbl.j, and allowing to cool, Poggialo ob¬ 
tained yellow needles of Fbl2.2PbCl2 (C. B. 20, 
1180 ). 

Lead, iodotulphoeyanide of, PbI.„3Fb(CNS).j; 
fbrmed with some difficulty by digesting tho 
constituents and crystallising from hot water 
(Grisson a. Thorp, Am. 10, 229). 

LAd, oxides and hydroxides (or hydrated 
oxides) of. Bive oxides of lead have been 
isolated, viz., Pb^O, PbO, Vb.fi,, Pb,0„ and 
PbO,; one or more oxides intermediate between 
Ph,0, and PbO, perhaps exist. Two hydrates 
of PbO, viz. 2PbO.HjO and 3PbO.H,0 are known; 
the hydrates PbjOj.3H,0 and PbOj.HjO have 
also been isolated. The most stable oxide is 
PbO; PbjO is easiiy oxidised to I’bO by heating 
in air, and Pb^O,, PbaO„ and PbOj are reduced 
to PbO when strongly healed. PbO routs with 
acids as a basic oxide, forming salts PbX,, 
X“NO„ Cl, 480,, iPO„<So.; it decomposes 
NH, salts, evolving NH„ and combines with CO, 
to forp PbC4>,. PbO also reacts with strongljr^ 
basic oxides as an acidic oxide forming unstable 
ptumbites, e.g. E,rb02. PbO, reacts as an acidic 
peroxide; with KOH and NaOH it forms fairly 
stable plumbates, M<,PbO,; with most acids it 
forms saUs of PbO, but it appears capable ^f 
dissolving without reduction in glacial acetic and 
phosphoric acids. The reactKins of 9b.fi, and 
Pb,0, indioatw tbat these oxides arc compounds 
at the form tcPbO.pPbOr As none of the oxides 
of Pb has been gasified (lie molecular weight of 
none is known with certainty. 

Idun soBoxiDX, Pb,0. The my pellicle 
wbiidi forms on the surface of lead e^sed to 
(1m aht consists of Pb,0, according to Beraeliaa. 


I Pb,C^ prepared hf heating PbO,^in a retort 
to near 800° as long *as any gas is given ofi 
2Pb0,O4=Pb,O-fCO + 8CO,; the residue is 
allowed to cool m the relor^(Dalong, 8. 17,229; 
Pelouze, J.pr.25,486). Pb,0 is a blacjf powder; 
S.Q. 9‘772 (Playfair a. Joille, 0. S. Mem. 3,83); 
heated in air it burns to PbO; heated out of 
contact with air, PbO and Pb are produced. 
Moist Pb-O rapidly absorbs O from the air, 
forming white PbOj:H.,0. Bijuto acids resolve 
Pb,0 into PbO, which dissolves, and Pb; satu¬ 
rated Pb2NO,Aq produces a similar resolution, 
but Fb20 is wholly soluble in dilate Fb2NO,A.q. 
This oxide was at one time supposed to be, a 
mixture of PbO and Pb; but this is disproved 
by the facts that when the oxide is rubbed with 
Hg, either dry or under water, no Pb is removed, 
and that PbO is n6t removed from it by boiling 
with Pb acetate solution. 

Luad FnoToxiris PbO. {Plumbous omde. 
Litharge. Massicot.) Mol. w. lUnknown, v as 
oxide has not been gasified. S.G. 9'277 at 17'd° 
(Herapath, P. M. 64, 321); 9-25 (Playfair a. 
Joule, C. S. Mem. 3, 84); 9TCtto9 88 (Ditte, 
C. B. 94, 1310); 8 74 to 9-29 (Geuther, A. 219, 
60). H.P. [Pb,0] = 50,300; heats of nontralisa- 
lion [PbO,2HClAq] = 56,830; [PbO,HNO’Aq] 
= 24,250 to form basic nitrate {fh. 3, 337). 
Crystallises in rhombic fo.ms oc^;o = ’bOOil: '971 
(NordenskjSld, P. 114,619; v. also Mitsohorlich, 
P. 49, 403; J.pr. 19, 451; Grailich, W. A. B. 
28,282; Marx,/.pr. 3,217). PbO is dimorphous 
according to Ditte {G. B. 94,1310). 

Occurrence. —As lead.ochre, in small quan¬ 
tities in Mexico, Baden, Virginia, and a few other 
localities. 

Formation .—1. By heating Pb to low red¬ 
ness in presence of air; if the temperature is 
kept below the melting-point of the PbO, the oxide 
is obtained as a yellowish powder, kneovn com¬ 
mercially as massicot', if the PbO is molted 
daring the preparation, the oxide solidifies to a 
scaly reddish solid known as litharge. —2. By 
heating Pb with KNO,.—8. By strongly heating 
red lead in air.—4. By strongly heating ‘ white 
lead* on an iron plate.—5. By adding boiling 
Pb acetate solution to boiling EOHAq; pp. is 
crystalline (Winkclblech, A. 21, 21; J. pr. 10, 
227).—6. By slowly pouring Pb acetate solu¬ 
tion into CaOAq at 80° until a crystalline crust 
appears, then adding a little more, and allowing 
to cool (Brendecko, B. P. 55, 318).—7. By add¬ 
ing PbSO,, made into a paste with water, to 
l&iling NaOHAq (Wifehmann, 0. 0. 1860. 334). 
Por modifications of these prpeesses v. Payeti, 
/. pr. 13,485; Bbhrons, B. /. 24, 134.-8. Ac¬ 
cording to Yorko (P. M. (3) 6, 82), crystals of 
PbO are produced by placing Pb in a vessel of 
water exposed to the air. The reaction of steam 
with Pb at white heat produces PbO. 

Preparation. —1. Basic Pb nitrate is heated 
in a Pt crucible until completely decomposed 
(^e neutral salt melts before decomposition is 
complete)-. Berzeliqs reemmends the following 
procedure. Equal weights of PbO and Pb2NO, 
are kept in bailing water until &e PbO is wholly 
transformed into basic nitrate; the basic salt is 
dissolved in boiling water, the solution is filtered 
hot and allowed'to cool; the ^io nitrate which 
separates is subiected to ttie action of the boiiing 
motion as long as any solid separates on eodiag. 
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A«nall qtAntitr offba ba«!e nitrate is made into 
a paste with water, the inside ol a Ft craoible ie 
covered with this paate, and the oraoible is dried; 
ibe rest ot the salt ishtrdagly prised while moist, 
then iMbI, and brokei* into smaller pieces, which 
are placed in the crucible, which is then heated 
nntu the decomposition is completed. The 
EbO formed from the pieces of baSie nitrate 
in the middle of the crucible is pure; the outer 
layers of PbO cdhtain a little Ft.—2. PbO is 
prepared in crystalline form by dissolving PbO, 
prepared as in 1, in hot KOHAq or NaOHAq 
tod allowing to cool. The colour and S.G. of 
uA crystals vary with the conditions. Ditto 
{jO.R. 94, IBIO) obtained a greehish crystalline 
moss (S.G. 9T09n) by.heating KOHAq o. 13 p.c. 
vHih PbO.®H.jO; using 25 p*o. KOHAq he ob- 
iaiiied sulphur-yellow lustrous crystals (S.G. 
9'2089): brownish needles 9'8835) were 
ob(|bined by using 30 p.o. KOHAq and allowing 
to oool: KODAq 18-5 p.o., saturated with 
PbOjiHjO when hot, gave deep green, almost 
black, crystals f n cooling (S.G. 9-6606); satu¬ 
rated KOHAq boiled with Pb0.a:H.,0 gave deep 
rose-coloured crystals of PbO (S.G. 9'4223), 
difieriiig in form from the usual crystals, and 
becoming yellow when strongly heated (cf. Mit- 
Bcherlich, J. fr. 19, 454; Calvert, B. J. 24,135; 
Becquerel, A. ChTp] 61,106). 

Properties. —PbO is a yellowto reddish-yellow 
crystalline solid; the colour and S.G. of the 
oxide when well crystallised seem to vary with 
the conditions of formation, v. Preparation, 
No. 2. Melts between 585° and 630° to a clear 
dark-red liquid. According to Leblanc (B. J. 
26, 193) molten PbO absorbs O, which it gives 
off on solidifying. PbO is si. sol. water; 1 part 
dissolves in o. 7000 water; the solubility is 
affected ^ the state of aggregation of the PbO 
{cf. Bineou, C. 0.1856. 877); it the solution is 
exposed to the air CO, is absorbed, and the 
Fb ppd. as basic carbonate; the PbO is also 
Irsmoved by dltration thwEigh paper (Yorko, 
P. M. [3] 6, 82). Heated to between 300° and 
450° in air, PbO is oxidised to Pb,0„ but at 
higher temperatures Pb,0, is deoxidised to PbO. 
PbO is soluble in warm cone. KOHAq or 
NaOHAq. Geuther (A, 219, 56) says that two 
varieties ot BbO exist, one yellow and the other 
red: the yellow crystallises in rhombic, the red 
in hexagonal, forma. 

Beactions. —1. Heated in oir Pb,0, is formed 
at c. 300°-450°; at a somewhat higher temperas 
tujp PbO is re-formed.—2. Heated in hydrogen, 
or carbon monoxide, reduction to Pb occurs at a 
little above 100°; PbO is also reduced to Pb by 
heating with 0, Na, or KCN.—3. Reacts with 
most ocidstoform salts PbXj,X= NO., Cl, JS0« 
&o.; absorbs CO, trom the air forming PbCO,.— 
4. Decomjposes aliali salts ^th separation ot 
the alkali.—6. Dissolves in warm fairly cone, 
potash or soda solution, probably with formation 
olplumiites K,(Na,)PbiOr—6. Dissolve%in mol? 
ten potash forming K,FbO, fchioh, dn long-con¬ 
tinued heating in air, is oxidised to K,PbO, 
(Carnegie, 0. H. <60, 113) (o. PnoKBiiBS under 
Load PKBoxina, p. 132),—7. Dissolves also'bg 
boilmg with milk of lime : on evaporating in ab- 
aanee of air a ooiiS{)ound separates in needles, 
PtobaWy OaPbOr-^. Molten PhO dissolvet 
gJass.liko silicates: these 


silicates readily dissolve OaO, ALO„ Ac.-9. 
Heated in chlorine, bromine, or iodine vapour, 
the compound Pb01„ Fb,Br„0„ or PbJ|0„ is 
formed; heated with Cl and air, Br and air, or 
I and air, the product is Pb,01„0, Pb,Br,0„ or 
Pb,I,0, (Cross a. Sigiura, 0. i. 88,405).—lOs By 
boiling excess of PbO with cone, calcium chloride 
solution, filtering, and washing with alcohol the 
pp. that forms on cooling, Andrd (C. B. 104, 
359) obtained 2Pb0.Ca0.CaCl,.4H,0; by using 
strontium chloride he obtained 2Pb0.8rCl,.6H,0. 
11. PbO does not react with phosphorus Stn- 
chloride at 160°, but when heated together over 
a flame, PbO and PCI, react violently fanning 
PbCl„ Pb(H,PO,)„ and P (Miohaelis, d. jpr. [2] 
4,449).—12. Dissolves in magnesium chloride so¬ 
lution ; on flltering and evaporating, the oxy¬ 
chloride 3Pb0.PbCl2.H,0 separates (Voigt, Chem. 
Zeitung, 13, 695). 

Hydbates or ibad moboxide.— 1. 3Pb0JI,0; 
obtained by adding c. 400 grams KOH^o 1000 cc. 
water containing freshly ppd. PbO in suspen¬ 
sion (Ditto, C. B. 94, 1310); also by adding 
basic Fb acetate solution to NH,Aq at 20°-26°, 
and digesting the pp. under tho liquid for some 
time (Payen, A. Gh. [4] 8, 302; Behrens, B. J, 
24, 134). This hydrate forms lustrous octahe¬ 
dral crystals; S.G. 7*692 at 0° (Ditto, 0. B. 94, 
1310); loses some :^0 at 1.30°, and is entirely 
dehydrated at 145°; e. sol. caustic alkali solu¬ 
tions.—2. 2PbO.H.,0. By ppg. Pb(0,H,O,),Aq 
by KOHAq or NaOHAq, and digesting with ex¬ 
cess of pptant.; if Pb(NO,), is used some basic 
nitrate is always formed (Schaffner, A. 51,176). 
The hydrates of PbO readily absorb CO, from 
the air; they also combine with NH, to form 
PbO.H,0.2NH, and 8Pb0.2NH..H,0 (Calvert, 
C. R. 23, 480). 

Plumbites. Although PbO isamarkedlw 
basic oxide, it nevertheless dissolves in alkali 
solutions to form unstable salts of tbe form 
M>,PbO,; these salts, plumbites, have notfaeen 
much investigated; according to ^arnegie {C.H. 
60,113) K plumbito is farmed by dissolving PbO 
in molten KOH, and, on long-continued heating 
in air it is oxidised to plnmbate K.,FbO,. The 
Ag salt is produced by adding NaOHAq tp • 
mixture of a Fb and a Ag salt; WOhler gives the 
formula Ag,0.2PbO. Krutwig {B. 15, 1264) ob¬ 
tained a yellow salt, AgJ’bO.,.2^0, by adding 
AgNOgAq to alkaline Pb(NO,),Aq, and washing 
with hot KOHAq and then with hot water; the 
salt soon oecame black in the air. 

Ijbau BBsgoioxiDB. Pb,0,. (Plumbo-plumiie 
oxide.) Mol. w. unknown, as oxide has not been 
gasified. A reddish-yellow powder resembUng 
ISbO; Debray describes Pb.,0, as greenish-trown 
{O. B, 86, 513). Debray (l.e.) prepares thia 
oxide by heating PbO, to 350°, or by heating 
PbO or bettor FbCO, to tbe same temperature w 
a stream of air or O ; Camelley a. Walker {O. t, 
58,*85) say that PbO, is changed to PbgO, al 
280°-900°«and th^ Fb,0, gives off 0 at e. 870*. 
According to Jacquelain (J. pr^ 158) Pb^O. 
may be obtained by pouring a solntion of TM 
lead, Pb,0„in glacial ocatio acid into very uilute 
NH,Aq, separating the pp. quickly, wotoiiig it 
with hot water containmg a very little awitie 
'acid, and drying at 100 b Winkelblech (A. 31," 
21) obtained thia oxide by pouring NaOHAq into 
Pb(0,H,0,),Aq uAtilthepp. dissolve^ and then 
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ftdding cold NaClOAq, taking care to avoid excess 
which would produce PbO]. Debray asserts that 
this n^thod yields only a mixture of FbO and 
FbO,. PbjO, is not decomposed by heat until o. 
860°, but a little above this temperature it gives 
, ofl 6, leaving Pb,(?,; heated to c. 630°, PbO is 
produced (Camelley a. Walker, C.J. 63,85). Pb^Oj 
IS resolved by acids'into PbO, and a salt of FbO r 
Winkelblech’s statement that Pb,0, is dissolved 
unchanged by HClAq, from which solution it 
may be ppd. again by alkalis, is denied by Haus- 
mafia (A. 91, 236). Pb.O, is reduced to PbO by 
H,^0,Aq or H.CO,HAq. 

Hydbatb ov lxad besquioxidb. PhjOj.SH.O. 
Obtained by adding PbO to cone. K,PbO,Aq, as a 
red curdy pp. (Seidel, J. pr. [2] 20, 200). The 
solution of E,PbO,is obtained by dissolving pure 
PbO, in molten KOH with a very little water, 
and then dissolving the fused mass in a small 
quantity of water. 

Ban orina ov nain. Pb,0,. (Diplunibo- 
plumbic oxide. Bed lead. Minium.) Mol. w. 
unknown, as oxide has not been gasified. S.Q. 
9-096 at 16° (Herapath, P. Jlf. 64, 321). 

Occurrence.—Minium is found mixed with 
other lead ores in Yorkshire, Anglesey, Virginia, 
the Eifel, Ac. 

S'ormation .—By heating PbO in air to low 
redndss (not above 460°) for some time, and 
cooling slowly.—2. By adding PbO in KOHAq 
to K:PbO,Aq, washing the pp. with hot water, 
and heating it.—8. Finely divided ppd. Pb ex¬ 
posed to air in presence of water and a little 
NH,Aq is slowly changed to PbjO, mixed with 
Pb carbonate (Schonbein, J. pr. 74, 323). 

Preparation. —1. A mixture of 1 pt. KC10„ 
4 pta. PbO (prepared by heating PbCO,), and 8 
pts. KNO, is heated; the mass melts, and PbO, 
b formed and on continued heating is changed 
to PbiO,; the fused mass is treated with water 
and the residue is boiled with dilate KOHAq, to 
dissoTve unchangedPbO, washed and dried (Levol, 
J.m. 22, 38).-c2. 6 to 6 pts. Pb(NO,), are dis¬ 
solved in water, and KOH is added until the pp. 
which forms is dissolved, to this liquid is added 
1 pt. FbO, and the whole is boiled for some time; 
unchanged PbO, is decomposed by digesting 
with Hj02O.Aq, and the PbC.,0, formed is dis¬ 
solved in KOHAq; the residue is washed and 
dried (Levol, i.c.).—3. Commercial red lead 
usually contains some PbO; this may be re¬ 
moved by digestion with dilate acetiq. acid, or 
better with lead acetate solution. Ldwe {D.P.J, 
271,472) recommends to digest 1 pt. commercial 
red lead with 10-16 pts. of a 10 p.o. solution of 
PbW9,)„ for some time at a gentle heat, then to 
boil, and finally wash well. ‘ 

ProperHee .—A scarlet crystalline-granular 
powder; when heated it becomes brighter red 
and then violet; at o. 600°-630° decomposition to 
PbO and 0 occurs. S.O. according to different 
observers varies from 8-94 to 9'1 (v. Clarlfe's 
Specific Qramiy Tables [2ndcjd.], p. (17).' Insol. 
water; reoctsev^ dilate acids to form salts of 
PbO, andPbO, which remains nndissolved; with 
cone. H,SO„ or HClAq, gives salts of PbO and O 
or Cl. Dissolves completely in glacial acetic 
Mid forming a liquid which acts as an enargetia 
'oxidiser («. BeaetUms, No. 6). PbjO. is readily 
leduced to PbO, e^g. by 80,Aq or HNO;Aq. 

B*aeti<nu.—l. Heated to s. 60O°-6S0°, givM 


PbO and 0.—2. Beduaed to PbO by ^eas% art- 
diced bodies, e.g. SO,Aq, BNO,Aq,' solution of 
sugar.—8. With stannoJis chlonde gives PbCl, 
and SnCl,.—4. Dissoives’in'considerable quan¬ 
tity of cone, cold hydrochloric acid t8 form a 
ellow liquid from which alkalis, alkaline oar- 
onates, borates, and acetates, and oxides and 
carbonates of Ba, Mg, Zn, Ac. ppt. PbO,; on 
heating, the solution decomposes to PbC^ and 
Cl; this solution almost cfirtainly contains 
PbCl„ on warming Cl is evolved and PbOl, pi)d. 
(Fisher, C. J. 36, 282; o. Lead tetrachloride, 
p. 1-26). Dilute HClAq forms PbCl,, HjO. 
and PbO,. Warm HClAq in excess evolves B1 
and ppts. PbClr—6. Dilute sulphuric, nitric, or 
acetic acid, and other diluije acids ppt. PbO, and 
form sulphate, &o, of PbO. Hot cone. H,SO, 
forms PbSO, and O.—6. Pb,0, dissolves in 
glacial acetic aci^; this solution is strongly 
oxidising, e.g. it converts SO,Aq to SO,Aq, 
As,O.Aq to As,O.Aq, PbS to PbStf,, Pb, Hg, and 
Cu to oxides, separates I from KI (Schfinbein, J. 
pr. 74, 315); when dropped intq dilute NII,Aq 
a pp. of Pb,0, is produced (Jacquelain, J. pr, 
63,153; V. Lead sesqnioxide, p. 129). Accord¬ 
ing to Jacquelain {loe. cil.) a solution of Pb,0, 
in glacial acetic acid at 40’’ gives crystals of 
PbO,(C,H,0,), [0 = 8, 0 = 6] [old notation]; 
these crysMs may be kept finder acetic aoid 
but give PbO, and H,C,0, on warming, or 
with water. Schonbein (J.pr. 74,316) says that 
cone, acetic acid dissolves about 9 p.o. of PbjO, 
when shaken for 16 mins, with excess of the 
finely powdered oxide; the solution is easily 
decomposed by heat or dilution, but is stable at 
0. —18°; by careful addition of H,80„ PbSO, 
is ppd. and an acetate corresponding to PbO, 
remains in solution; this solution deposits PbO,, 
slowly at ordinary temperatures, quickly when 
heated; addition of KOHAq does not pfit. PbgO,, 
but a mixture of PbO and PbO,.—7. ft,0, dis¬ 
solves in cone, phosphoric acid ; the solution 
reacts similarly to fiiat of Pb,0, in acetic acid. 
By using a mixture of phosphoric and sulphuric 
acids, a solution is obtained containing only the 
phosphate corresponding to PbO„ and free from 
PbO (Jacquelain, J. pr. 63,152; v. Lead per. 
oxide, p. 131).—8. Cone, solutions of arsenic and 
tartaric acids dissolve PbjO,; the eolations re 
semble those in acetic and phosphoric acids, but 
are more easily decomposed. 

Composition and constitution of red lead.-- 
When PbO is heatcdi in air, 0 is slowly and con¬ 
tinuously absorbed; when c. 1-76 p.o. 0 has 
been absorbed tba product is red, but absorption 
of 0 continues, and some specimens of red lead 
contain 3-67 p.o. O in excess of that contained 
in the PbO^(Jacqnelain, J. pr. 63,161). An ab¬ 
sorption by PbO of 1-79 p.o. 0 corresponds with 
the formation of Pb,0,-, the formation of Pb,0. 
requires 2-89 p.o. Older analyses of red lead led 
to the supposition that it was Pb,0, (Dumas, 
D. J. ISe 113). Careful Cyntheses and analyses 
have, howevkr, shovfn that a definite red-coloured 
oxide exists having the composition Fb,0,. At 
the same time the analyses at commercial red 
]«atlsmade ^ Mulder (J.pr. 60,488) and Jaoqua- 
lain (J.pr, 63al61) show that the percentage of 
0 above that required to tdlia FbO varies from 
1-19 to 3-67. Several samples of red lead 
agreed in composition with the formula Pb,OH 
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otberi appfoiached Pbj,0,* {tf. L<J\ve, D. P. J*. 
971t 472). D is still doubtiul whether a series 
ol oxides exists of, tb^ form ^PbO.^PbO,^ x 
varying ^‘om 1 to 8 or 4 and y from 1 to 
2 or 8, or whether only two such oxides are 
definite bodies, viz. Pb0.Pb02( = Pb«0,} and 
2rbO.PbOJPb,0,). 

lied lead, Pb^fO^, may be regarded either as 
•2PbO.PbO, Ol as PbO.Pb^Oj; the reaction of 
l’b;,0| with acids, the synthesis of Pb^O^ by the 
action of PbO in KOHAq on K2pbOs(« K.O.PbOa), 
and the fact that PbOj is acidic towards some 
oaddee, point to the constitution 2Pb0.Pb03 
ratlier than PbO.Pb.O;,. 

Lead peroxidb. 'PbO.^. {Bronni oxide of lead. 
Puce oxide of lead. ^Lc.ad dioxide.) Mol. w. 
unknown, as oxide has not bc^n gasified. S.O. 

8- 002 at (Herapath, P. M. 0-1, 321); 8-75G 

to 8-807 (Playfair a. Joule, Ck S. Mem. 3, 84); 

9- 045 (Wcrnick^, P. 141,109). 

Occurrence.—Aa plattnerite, at XiCadhills, in 
hexagonal prisms. 

Ff/rmation.--^. By boiling a Pb salt with a 
filtered aolntion of bleaching powder.—2. By di¬ 
gesting red lead with dilute IlNO^Aq, and wash¬ 
ing the residue. -3. By mixing solutions of Pb 
acetate (4 pts.) with soda crystals (3.^ pts.), and 
passing Cl 'mo nflxture : 2* pts. PbO.^ are 
obtained; PbCl* is not formed (Wohler, J. pr. 
00, 383; cf. Oeuther, A. 00, 382).—4. By 
heating PbO with KClOg to loss than red 
heat and washing the mass with water.—5. 
By boiling Pb0..rH.0 with KaFcCy„Aq in pre¬ 
sence of KOH (2K,FeCy„Aq H-2K()HAq + Pl)0 
«2K.FeCy,Aq t PbO., + H,0; Overbock, Ar. P/i. 
[2] 85, 5).-6. By fusing PbO with KOH for 
some time (Becquerel, A.Ch. 61, 504), Carnegie 
(C. N. 60,113) obtained PbOa.HjfO by long-con¬ 
tinued fu^on of PbO in KOH, solution in water, 
and careful neutralisation by dilute H.SO,Aq 
(?>. Hydrates of lead peroxide^ infra).—-7. By 
oxidising PbO by an alkalinasolution of EMnO^ 
(Reynoso, C. It. 32, 646).—8. By electrolysing 
strongly alkaline solutions of Pb salts, the hy- 
urate PbOa-H^O (g.v.) is deposited on the positive 
electrode (Bocqnerel,.4.C/i.[3J 8,405). Byslowiy 
electrolysing a solution of 1 pt. Pb(NOa);, in 8 pts. 
water, Wernicke obtained PbO, (P. 14i, 109). — 
9. PbOj is obtained, mixed with I’bO, by shaking 
!)asic Pb acetate with H.O^Aq (Sohonbein, J.pr. 
75, 88). 

Preparation. —1. Very finely powdered Pb 
aoeiato is boiled with a filtcrld solution of bleach-* 
in^powder, the liquid being poured off, and frcsli 
solution added from time to tinfb, until no Pb is 
found in solution; the residue is woslfbd with 
very dilute HNOaAq, and then with*hot water, 
and dried at a low temperature (Bui^gcr, J. pr. 
73, 493).—2. Fehrmann (B. 16, 1882) recom¬ 
mends to add a filtered solution of bleaching 
powder to cone. PbOl^Aq at 60 ’ to 60®, until a 
few drops of the supernatant Jiqdid cease to show, 
a brown colour when fntere^ and to \siiah the 
pp. out of contact with air. • 

Properties. —A dark puoe-brosvn powder ; 
black according Fehrmann (B. 16, 1882). 
The native compound forms metai-iike, lustrousf 
iron-block, hexago^ crystals; ^.G. 9-392 to 
0*448 (Breithaupt, JTpr. 10,608). When heated, 
PbO;, ^Tos Pb,0, ana 0, and at a higher tem- 
pcratai-e it is resolved into PbO and 0. Beadilv 


parts with 0 to oxid!sable bodies, e.g. rubbed 
with P or S vivid combustion occurs; sugar 
and gallic acid <ko. are ignited by tietii ra¬ 
tion with PbO,. Aoidf generally react with 
PbO^ to form salts of PbO; cold cone. HCfiAq 
seems to produce PbCI^, and tolutions of PojO^ 
in glacial acetic and phosphoric acids probably 
Cbntain salts corresponding Vith PbO, (v. Pe^ 
actions^ No. 9). PbO;{ reacts with strongly basic 
oxides as an acidic oxide to form plnmbates 
M'ijPbO;, (v. vifrat Plumhates). On accoim^of 
its readiness to part with 0, PbO.^ is lar^ly 
used for forming a surface on which to strike 
* safety ’ matches. 

Ticactions. —1. Ideated, easily goes to Pb,0. 
and 0, and at a higher temperature to PbO and 
O. ~ 2. Readily gives up ^ of its O to easily oxU 
dhed bodies, either at the ordinary tomperatnro 
or by slightly heating; e.g. when PbOj is rubbed 
with an equal weight of JI.C^^O^, H..O, CO^^, and 
PbCOg are formed; PbO^ rubbed with j^pt. sugar 
or ^ pt. tartaric acid oxidises these rapidly, 
causing ignition; P is oxidised and ignited when 
rubbed with PbO.^ (v. Bottger, A. 34, 9i).— 

3. Sulphur dioxide is rai)idly absorbed by PbO, 
with rise of temperature and production of SO,. 

4. Potiissinm iodide is decomf)oscd with libera¬ 
tion of I.—5. PbO. reacts with a dilute solution 
otpotassimn fenocyanidc to form KsFeOy^^ro- 
vided the KOH produced in the reaction ia 
neutralised byCO.; with cono. potassium ferri- 
cyanide solution in presence of KOH, KjFoCy^ia 
formed.—6. By digesting PbO., with ammonia 
sohition, PbO, and NH,NO, are produced. 

7. Not acted on by cold nitric ot sulphuric acid \ 
with hot cone. H.SO, gives PbS04 and O.—• 

8. Cold cone, hydrochlonc acid in excess dis¬ 

solves PbO.^, producing a yellow liquid which 
evolves Cl on heating and gives a pp. of PbCl, ;* 
alkalis, alkaline carbonates, and alkaline earth 
oxides and carbonates ppt. PbO^ from this solu¬ 
tion ; the solution almost certainly contains 
I’bCl, (v. Lead tetrachloride, p9 J20). Hot 
HClAq evolves Cl and forms PbCl^—9. A basic 
acetate derived from PbO, is said by Jaoqaefain 
(/.pr. 53,152) to bo obtained by dissolving red 
lead in glacial acetic at td at 40® and cooling; 
J. gives the formula PbO.^(C,Tl30.,)j, [0 = 8, C - 6J 
[old notation] to the crystals which form. These 
crystals are unchanged in acetic acid ; on drying 
between paper, or on adding water, they are 
resolved iwto PbO.^and acetic acid. Similar salts 
derived from PbO.^ are obtained by dissolving 
red lead in very cone.*p/r).sp7toric and awn-to 
acids, but the salts arc very unstable (J. l.c. ; cf. 
Red oxide of lead, P.eactions, No. 6, p. 1^}.— 
iB. Healed with phosidiorm trichlorihi, PbCl„ 
pool,, and Pb(HjPO.,)_, are formed (Mlchaclts, 
J.pr. [2] 4, 449).*""11. Heated in chlorine, b)V- 
mine, and iodine, the compounds PbiC^O, 
Pb,J5r„0,, and Pb„I,0„ respectively, are ob¬ 
tained: heated in chlorine and air, bromine 
and atr, eAd iodilie and air, the products are 
PbijOl^iOo PbiBr^O^, and rosneoUvely 

(Cross a. Sigiura, 0. /. 33. 405).—12. PbO, reacts 
with alkalis to form compounds in which PbO, 
forms the negative radicle; e.g. the salt K,PbO, 
may be obtained from a solution in cono. ho4 
KOHAq (^. infra, Plumbates). 

Htdratbs op lead pbroxidb. (1) PbOyH,Oii 
This hydrate is formed, as* a brown pp., by <Ub 

X f* 
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(olving FbO in inoUen KOH, heating in air fora 
BOnsiderable time, dissolving tlie K,PbO, pro- 
duoe^4n cold water, and exactly Tieiitralising bj 
dilute H,SO,Aq (Carnegie, C. N. 60,118). It is 
also probably obtained, at the positive electrode, 
by foe electrolysis'of strongly alkaline solutions 
of Pb salts (Beoquercl, A. Ch. [3] 8, 405). By 
electrolysing an alkaline solution of Pb-Ns 
tartrate, Wernicke (P. 141, 109) obtained a lus¬ 
trous blue-black film, which had the composition 
PbOj-HjO, S.G. 6-267. (2) According to Car- 
nelfey a. Walker (O'. J. 63, 85), ppd. PbOj after 
drying in the air for 10 days has very nearly the 
oompositionSPbO-.HjO; at 230° this hydrate is 
changed to PbO,. 

Plnmbife*.—PbOjteacts with acids as a 
basic peroxide forming salts corresponding with 
FbO-; in some cases unstable salts derived from 
PbOj appear to be produced {v. supra, Lead 
peroxide. Reactions 8 and 9). PbOj also re¬ 
acts witlk alkalis as an acidic oxido to form 
salts MljPbO, known as plumbitss. Fremy 

R. 15,1109) obtained colourless crystals of 
fc^I’bOj.SHiO by dissolving PbOj in boiling very 
cone. KOHAq, adding a little water, and placing 
over H-^SOj. Seidel {J. pr. [2] 20,200) obtained 
the salt by adding PbO, to molten KOH con¬ 
taining a little water, dissolving the fused mass 
in w^ter, and evaporating over IPSO, in vacuo, 
The crystals form quadratic octahedra, a:c 
^ 1:1-2216; they are decomposed by water with 
separation of FbO,. A corresponding Na salt is 
known. Solutions of these salts are said to 
yield pps. of plumbitcs when added to solutions 
of various metallic salts. K.,PbO, is also pro¬ 
duced by dissolving FbO in molten KOH and 
heating in air (Becquerel, A. Gh. 51, 604; Car¬ 
negie, C. N. 60,113). Crum obtained a plumbite 
*bl Ca by digesting Pb(NO,)2 with CaO and bleach¬ 
ing powder {A. 65, 213). For Plumbaies t). 
Kassner {Ar. Ph. 2:13, 375 [1894].) 

Ifsad, oxybromides of. Several oxybromidcs 
of Pb are knoxm. The compound PbO.PbBr, is 
formed by beating PhBr, in air so long as white 
fumes are evolved -, also by "digesting PbBr, with 
solution of Pb acetate. By heating FbO in Br 
vapour. Cross a. SigiaraobtainedPb,Br,,0,; and 
by heating the same oxide in a mixture of 
Br and air they obtained PbjBr,Oj (G. J. 33, 
406); from PbO, they obtained Pb,Br„0, by 
heating in Br. 

Lead, oxychlorides of. PbCl, ands,PbO very 
readily combine when heated together to form 
oxychlorides from which HNO,Aq dissolves out 
PbO. 

PMlrPbO: occurs native as matlochite, S.G. 
7-21 (Dreg, P. M. [4] 2, 120; Eammelsberg, P. 
76,141) ;4oimed by heating PbCl, in air until 
fumes are no longer evolved ; -also by dimstiug 
freshly ppd. PbCl, with cold Pb acetate solution 
(tho oxychloride thus formed is (PbCl,.PbO),:H ,0 
according to Brandos, A. 10, 273); also (mth 
^0) by partial ppn. of PbCl,Cq by OaOA^, thus 
prepared it u s:sed as a pigment (Pattinson'S 
tohite lead). 

FbCU2PbO; ocourS-native as mendipite, in 
yellow-white trimetrio prisms, B.G. 7 to 7-1; 
. formed, according to Ditte (C. R. 94,1180), by 
gradually adding KOHAq to PbCl, suspended in 
mter, or by adung EGlAq to PbOacH,'0. 

Pb01,.8PbO: the hydrate with iBfi if 
.C' 


formed by adding NH,A^ to PbCl|A<i ^erzeUas)| 
also by mixing NaCl with PbO, making into a 
paste with watef, and allowing to stand; the 
produot of this reaetidh, 'when washed and 
heated, gives a yellow powder, known as r«r. 
ner's yellow, which is probably PbCl,.8PbO. The 
hydrate PbGl,.3PbO.I^O was obtained by Toigt 
{Ohem. Zeituny, 18, 695) by dissolving PbO in 
MgCl,Aq, filtering, and evaporating. 

PbCl,.7PbO : a lustrous, gdlden-yellow, crys¬ 
talline mass, obtained by mating together 1 pt. 
pure NH,C1 and 10 pts. pure PbO, pouring off 
from a little Pb (formed by tho reduoing action 
of NH, set free by the PbO acting on NH,C1), 
and allowing to cool; known as Cassel yellow. 

By heating PbO in a mixture of Cl and air. 
Cross a. Sigiura obtained Pb,Cl„0(0.<r. 83,406), 
by heating PbO, in Cl tho product was PbjCljO, 
and by heating PbP., in a mixture of Cl and air 
the compound Pb„Gl„0, was obtipned. , 

According to Andrd (A. Gh. [6] 8, 104) 
PbCl,.PbO, PbCl,.2PbO, and PbCl,.3PbO are ob- 
tained by ppg. PbCl, by KOHAq. 

head, oxycyanide of; v. vol. ii. p. 841. 

Lead, oxyiodidei of. Several oxyiodides of 
le.ad are known. Pbl2.PbO.H,0 is formed by 
adding KIAq to excess of Pb acetate solution and 
digesting the pp. in the liljuidi'itis a yellowish, 
white powder, iiisol. water (Brandes, A. 10,269; 
cf. Ditto, C. R. 92, 146). Other oxyiodides, de¬ 
scribed by Kuhn {Ph. C. 1847. 693) and Denot 
{J. Vh. 20,1) arePbI,.2Pb0.H,0,PbI,.3Pb0.2H,0, 
and PbL.6FbO. Cross a. Sigiura (C. J. 33,406) de¬ 
scribe the oxyiodides Pb,|I|0,„Pb,l20„ Pb„I,0„ 
and Pb,I,0„ obtained by heating PbO„ and PbO, 
in I and air, and in I only. 

Lead, phosphide of.. N o phosphide of Pb has 
been isolated with certainty. Pelletier {A. Ch. 
[2| 13, 114) said that Pb takes up cf-16 p.o. P 
when P is thrown on to melted Pb, or when Pb 
filings are strongly heated with glacial phos¬ 
phoric acid, or PbCl, with P; but the experi¬ 
ments of Cloud (in Percy’s laboratory) make it 
donbtful whether Pb and P combine. According 
to H. Kose {P. 24, 326) a brown pp., consisting 
of a phosphide of Pb, is obtained by passing PH, 
into Pb acetate solution. 

Lead, salts of. Compounds formed by repla¬ 
cing the H of acids by Pb. Pb forms one series 
of well-marked salts, PbX„ where X = Cl, NO,, 
ISO,, ^CO„ JPO„ ^AbO„ <kc. PbCl, very pro¬ 
bably exists m a solution of PbO„ or Pb,0„ in 
cold cone. HClAq ; and PbO(C,H,0,), is sait^o 
have been isolafod; these two salts belong to. 
the series PbX„ corresponding -with the oxide 
PbO,. Very many basic salts of Pb are known, 
and a considerable number of double salts. The 
formulse of the Pb salts are determined from 
analyses, comparison with the salts and com¬ 
pounds of Sn, Ge, and Si, and from the vapour 
densities of PbBl, and PbUe,. The following 
are thetobief salts of load (v. Cabbohstes, Ni- 
TBATES, Sun^BATES,' <2o.); Antimonate, arsenate 
and -ite, borate, bromaie, carbonates, chlorate 
and -He, chromates, dithionate, hy^phosphUe, 
iodate, molybdate, nitrates and -ites, pmtathio- 
natei jpervhloKiUe, periodates, phosphates and 
•He, exhales and -Ue, selenXle and Me, siHcates, 
thiosulphate, tritkioHote, Umgstatee, urtmaie, 
vanawes. 
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tMd, lAoiide of, Pb^. Occurs native as 
elauithaUt* in the Hartz, itco., the Pb' being 
sometimes partly replaced by Oo, Co, Hg, Ag, 
Ac.; S.Q. 7 to 8-8 (H. Bose, P. %, 416; 8, 281; 
BtromeyePf P. 3, 408i; Eersten, P. 46, 26S). 
PbSe is produced by heating the constitnents in 
the ratio Pb;8e; it forms a porous, grey, soft 
mass ‘ (Berzelius); melted under borax small 
regular crystals are obtained, S.G. 8-154 (Little, 
A. 113, 212). HiAted in air Se is vaporised, 
then a little PbSe, and a residue of basic selenite 
of Pb is left; cold HNO,Aq dissolves Pb, leav¬ 
ing Se. 

•Lead, selenoeyanide of, Pb(SeCy)j: v. vol. 
ii. p. 348. 

Lead, siUcoilnori^ of, Fb(BF,),. Long 
prismatic crystals ; by dissolving FbO in 
HBPjAq and evaporating to a syrup; partially 
decomposed by water or alcohol (Berzelius, P. 
2,113). • 

Lead, sulphides of. Besides PbS, which is 
a well-marked compound, two subsulphidcs, 
Pb,S and Pb,S, probably exist; there are also 
indications of the formatiun of a persulphide. 

Lead sunrHiPB. (Lead monosulphide. Plumb- 
oua sulphide.) PbS. 

Occurrence. —Native as galena ; crystallised 
in monometrle octahedfa, and cubic and rhombic 
dodecahedra; S.(P 7-25 to 7-7 (o. Neumann, P. 
23,1). 

Preparation. —1. By mixing S with molten 
Pb.—2. By heating PbO with excess of S.— 
8. By the action of H,S or an alkaline sulphide 
on Pb salts.—4. By passing CS» over Pb heated 
a little above redness, crystals oiPbS are formed 
(Pb thiooarbonate seems to be also produced) 
(Gautier a. Hallopeaii, O. B. 108, 111).—6. Well- 
formed crystals of PbS are obtained by passing 
H,8 into a solution of c. 3 grams Pb(NOJ, in 
260 0.0. Id p.o. HNOjAq at 0.15°; if only c. 1 p.o. 
HNO, is present the pp. is amorphous (Muck, E. 
[2] 4,241).—6. Crystalline PbS is produced by the 
action of PbO on thio-urea flteynolds, G. J. 46, 
162). Addition of H-S to a Pb salt in pres¬ 
ence of HClAq sometimes produces a red pp. of 
3PbS.PbClj; on warming and passing in more 
H.jS, PbS is formed.—7. Winssinger (Bl. [2] 49, 
462) obtained an aqueous solution of colloidal 
PbS by ppgjby H,S a very dilute solution of a 
Pb salt, and dialysing; the solution was reddish- 
brown. 


Properties. —Lead-grey crystalline solid, as 
prepared by fusion of Pb.and S; S.G. 7-608 
(Karsten, S. 66, 394). A brown-black powder, as 
prepared by ppn. by H,S : SrG. 6-924 at 4° 
(Playfair a. Joule, 0. J. 1,137), 6-77 (Schneider, 
J. pr. [2] 2, 91). Melts at full red-];eat out of 
contact with air, and is said to sublpne un¬ 
changed. ^ Insol. in dilute acids, oau^ic alkalis, 
and alkaline salp)pdo solutions. 

Beactions. —1. Heated in air evolves SO, and 
forms Pb andPbSO, and soma PbO (Descotils, 
A. Oh. (2166,441).—^2. Seated with lead numoxidi 
forms Pb and SO,; Pb and* SO, a*e also pro- 
Dv heating with lead sulphite-, if little 
PbS IB heated with mueh PbSO, the chief pro- 
duets are PbO and SO, (c. Lxad; Pormati»m 
Not. 1 Md3, p. 122).—8. Malted jyith scrap iron 
f«med.—4. Hea(pd in steam 
I* ti* ?•?’ afterwards Pb.— 

6. Heated with alhalin* carbonates hsdf the Pb of 


the PbS is separateA—6. Boiled with dilate 
nitric acid Pb(NO,)„ S, and NO are produced: 
fuming nitric acid forms PbSO, and S, and 
sometimes Pb(NO,),. — fl. Cone, hydrocnioric 
acid forms PbCl,and H,3.—8. Agua regia torms 
FbCl,and PbSO,.—9. Slowly rqaots with eklomne 
to form PbOl, and 8,01,.—10. By long fusion 
mithpotash and nitre Fb,0, is produced (Carnegie, 
C. N. 60, 113).—11. Heated with lead, subsul- 
phides (g. v.) Pb,S and Pb,S are formed. 

Combinations .—With lead chloride to form 
the sulphochloride (g.v.) SPbS.PbCl,. • 

Lead snDSOi.PHtDEB. Pb,S and Pb,S. Said to 
be formed by heating together PbS and Pb in the 
proper proportions (o.Brcdberg.P. 17,274). Pb,8 
is also formed, according to Berthier (A. Oh. 2] 
22, 240), by heating PbSO, in a crucible lined 
with charcoal. 

Lead PEBSOM-nioE. Addition of K penta- 
sulphido to solution of a Pb salt gives a blood- 
red pp. which is quickly changed, even in the 
liquid in which it is produced, into PoS and S. 
Berzelius gives the formula PbS, to the per¬ 
sulphide. 

Lead, sulphochloride of. SPbS.PbCl,. Ob¬ 
tained as a red pp. by passing a little H,S into 
a dilute Pb solution aeidided, by HOI; Benisch 
(J.pr. 13,130) obtained the compound by passing 
H,S into a solution of 1 part Pb acetate i»200 
parts water to which 20 parts HClAq, S.G. 1-168, 
were added. Also produced as a yellowish-red 
solid by digesting freshly-ppd. PbS with PbCLAq. 
Decomposed by H,S with formation of PbS. 
Boiling water partly dissolves out PbCl,. 

Lead, sulphccyanide of. Pb(SCy),; v. vol. ii. 
p. 350. Combines with PbBr, and PbCL; v. 
Lead bromosulpluxyanide, and Lead chloro- 
sulphccyanide, pp. 125, 127. 

Lead, thiocarbonate of. PbCS,. Formeda 
by adding solution of an alkali thiooarbonate to 
a Pb salt (cf. TuioflAitBONAiES, vol. i. p. 703). 

M. M. P.rtl. 

LEAD, WHITE. White lea^ is a hydro¬ 
carbonate ofPb varying in composition; c.vol.i. 
p. 099. , 

LEAD OBGANIC DEBIVATIVES. 

Load trimethyl salts. Chloride PbMe,CI. 
Formed by the action of boiling aqueous HCI on 
PbMe, (Cahours, A.Oh. [3] 62, 267; A. 122, 48). 
Long needles resembling PbCl.,. May be sub¬ 
limed. M. sol. boiling water and alcohol. Con¬ 
verted intfi PbCl, by long boiling with HClAq. 

Bromide PbMe,Br. More soluble than ths 
chloride. • 

Iodide PbMe,l. Obtained by adding iodins 
to PbMe, till the odour becomes permanent. 
White mass, crystallising from water in* long 
colourless needles which may be sublimed. SL 
sol. water, v. sol,, alcohol. On distillation with 
solid KOU it yields PbMe,OH, a strong basic oil 
smelling like oil of mustard solidifying iq 
prlfma. 

Lead ttfra-metJtyl,PbMe,. (110°) (B.). V.D. 
9-62 (calc. 9-2.'.). S.G. » 2-034. ,F|om Mel and 
an alloy of lead (5 pts.) and sodium (1 pt.), or, 
better, from PbCl, and ZaMe, (Cahours). Colour¬ 
less liquid, having a camphor-like odonr, insol. 
water, sol. alcohol and ether (Cahours). Accord¬ 
ing to Butlerow it smells like strawberries or 
monld. It does not nnite directly with chlor¬ 
ine or iodine, but is decomposed thereby, edt. 



184 LEAD ORGANIC BEKiVATIVEa 


PbMe 4 + Ia»-PbM«,I+ Mai. Acids convertitiDto 
OH^ and a salt of PbMe,. 

lh*pIu!Bblo bexa'Ctbide, Pb^Kt^. Lead trU 
eth^. S.O. ® 1*471. Formed by adding sodium 
(1 pt.) to molten lead (3 pts.^ and mixing the 
codied and po\v<V)red alloy with EtI in flasks 
provided with inverted condensers. When the 
first violent action has ceased the product ^'s 
freed from Etl by distilling at 100 ^, and the 
residue extracted with ether (Klippcl, J. pr. 81, 
287; cf, LSwig, J.pr. CO, 304; A. 88 , 318), 
*-Properties >—Yellowish mobile oil, insol. 
water, v. sol. alcohol and ether. Decomposed on 
distillation. By exposure to light, or by pro¬ 
longed boiling with water, it decomposes with 
separation of metallic lead. When exposed to 
the air in ethereal solution it absorbs O and CO.j 
with formation of (PbEtj)aO and (PbEtJ.COj. It 
combines with iodine forming PbEtsI. 

Lead triothyl salts. Chloride PbEti,Gl. 
Obtained by adding BaClj to a solution of 
(PbEUoSO, in alcohol, or by treating (PbEts)^0, 
(PbEtJaCO,, or PbEt^ with IICl. Beautiful long 
needles, giving of! a pungent odour when heated, 
presently decomposing with separation of PbGl 2 
and metallic lead.—PbEt^HgClj: white nacreous 
scales (from hot alcohol).— (PbEt,Cl)JHCl,: 
copper-red crystals, si. sol. water, m. sol. alcohol 
and<ether. 

Bromide PbEtjBr, Dong noodles (from 
ether). 

Iodide PbEt,I. From PbjEtg and iodine, 
or from (PbEts) 2 S 04 and KI. Sol. ether and 
very unstable, the ethereal solution quickly de¬ 
positing Pbl^. 

Cyanide PbEtsCy. From PbEtaGl and 
EGy in alcoholic solution at 100*^. Prisms (from 
ether). 

•• Hj/droojtdc PbEt 3 (OH). From the chloride 
by treatment with moist kgp or by distillation 
with KOH. Needles, si. sol. water, v. sol. alco¬ 
hol tind other. Has strong alkaline reaction and 
caustic taste.^, Saponifies fats; ppts. ferric, cu¬ 
pric, and argentic oxides from their salts. Ppts. 
alumina and zinc oxide, tbe pp. dissolving in ex¬ 
cess of the precipitant. Expels NHj from itssalts. 
Absorbs aimospherio CO.^. Fumes with HGl. 
When healed it gives oft white vapours which 
powcriully excite sneezing. 

Carbonate f^PbEt 2 )..C 03 . Small hard crys¬ 
tals, nearly insol. water, si. sol. alcohol and 
ether. Has a burning taste. ^ 

Nitrate PbEtsNO,: unctuous crystalline 
mass, decomposed byi beat with slight detona¬ 
tion. V. sol. alcohol and other.—(PbEtJ^SO^: 
from the oxide and H^SO,. White crystalline 
pp.,*'nearly insol. water, alcohol, and ether,rv. 
sol. alcohol mixed with H^SO^ or HGl, from 
which solution it separates imootahedra. 

Phosphate (PbEy 3 p 04 : stellate groups of 
crystals, v. sol. water, alcohol, and ether. 

Sulphocyanide PbEtaSCy; crystals,*sol. 
water, alcohol, and ether. 4 . » * 

The fpr^ate PbEtsOHO,, acetate 
PbEtaOjHjO.^, bntyratePbEtgOfH^O,. oxalate 
(FbEysOjO,aq, tartcate PbEtaC^Of (dried 
at 100 ^), and benzoate are crystalline. 

Lead totrethide, PbEt.. Mol. w. 323 
( 0 . 200°); (X52° at 190 mm.) (B.). S.O. 1*62. 

Preparation.—PbClj is added ta ZnEt* as 
long as reaction occurs. The FbEt 4 is distilled 


I'. 

with steam. 2Zatit,.|. 2Pb01, « 221^31, + SPbEt, 
and then 2PbEt2‘-Pb + PbEti (Buokton, P. M. [4] 
18,212; 17,282; 4.109, 218; 112,220; Frank- 
land a. Lawraidie, C. d«35^244). 

Properties. —Oil, not .decompose# by water 
or by gaseous NH,, COj, CO, 0,,N„ NO, 0, or 
HsS. Partially decomposes at 200®. 

Beactiom.—l. Gaseous SO, reacts forming 
diethyl snlphone and lead ethyl sulphinate; 
PbEt, + 3SO, = Et,SO, + {EtSej.,Pb. — 2. Iodine 
forms PbEtjI and EtI.—3. Cone. HOI forms 
PbKt,Cl and ethane. 

Si-plnmbie beaa-Uoamylide, Pb.,(C,H,|)p 
Prepared like the corresponding Pb,Et„ usirfg 
isoamyl iodide (Klippel). Oil, with irritating 
vapour. Detonates with^HNO,. 

head tri-isosigyl salts. Chloride 
l’b(C,H„),Cl: from the oxide and HCl. White 
needles. 

Iodide Pb(<JjH,,),Ifrom Pb,(C,H,,), in 
ether by adding iodine. [100®].'- Needles, itisol, 
water.—Pb(C,H||),Hgl 3 : golden laminss, insol. 
water, si. sol. alcohol and ether.—Hydroxide 
Pb(C,II|,),OH, viscid mass, Insol. water, sol. 
alcohol and ether. Feebly alkaline, ppts. ferrio, 
but not cupric and silver salts. 

lead tetra-phonyl Pb(C„Hi),. [225 ]. S.G. 

1-530. rropared by bpiliiig 500 g. of an 8 p.o. 
alloy of sodium and lead with 500 g. of bromo- 
benzene and 20 o.c. of acetio ether for sixty 
hours (Polls, B. 20, 710, 3331. Small needles 
or dimelric prisms; a\c = 1: -381. Decomposes 
at 270®. V. si. sol. alcohol, other, and HOAc, 
m. sol. benzene, CHCl, and CS,. Heated with 
HClAq at 230° it yields PbCI.,, benzone, and 
chloro-benzone. 

Lead diphenyl salts. Chloride PbPh,01,. 
Formed by passing chlorine into a solution of 
lead tetra-phenyl in CS.„ or by ppg. PbPhdNO,), 
with KCl. White powder, insol. alcohol and 
ether; v. si. sol. benzene. 

Bromide PbPh,,Br.,. From lead di.phonyl 
nitrate and KBr. •White powder, which decom¬ 
poses before fusion. 

Fodide Pb(CJl 3 )^. [o. 103°]. Formed by 
adding iodine to a solution of lead tetraphenyl 
in chloroform (Polls). Golden plates, sol. chloro¬ 
form, benzene, and alcohol. 

Nitrate Pb(C,Jl 5 ),(NO,), 2aq.,_ Obtained by 
gradually adding lead tetra-phenyl to boiling 
HNO, (S.G. 1-4). Small lustrous plates (from 
water). V. sol. hot water and alcohol. Detonates 
(.when heated. Boiljng its aqueous solution pro¬ 
duces a pp. of the basic salt Pb( 0 ,H 5 ),(NO,)(OH) 
as a white powder which detonates when bellied. 

OsKtde Pb(0,H,),U. Obtained by boiling 
the nitri^ with aqueous NaOH (Polls, B, 20, 
3332)., White powder, insol. alcohol, ether, and 
benzene. ‘ 

Oxy-cyanide Pb(C,H,),Cy(OH). From the 
nitrate in aqueous solution and ECy. White 
powder, insol. {rater, alcohol, and ether. 

' Suiphocyanide ab(C,HJj(SOy),. Formed 
by addings ammeniom sulphoeyanide to an 
aqueous solution of the acetate. White powder 
insol. water and ordinary solvents. 

, • Phosphate (PbFh 3 ),(P 04 ),. Formed b] 
adding sodimp phosphate to aO aqoeong tola, 
tion of thp nitrate. Whi^e pp., insol. nsoa) 
solvents. 

Oxy-earbonate (PbPh,0H),00|. Ppd.w 
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ft tl^te ixtAkble powder b;^ adding Ka|CS), to 
iolotions of ealtfl of lead ^phenyl. 

Chromate Fb(OA)a&i^ 04 . From the 
nitrate and E^Cr^Of^ ^llow pp^, insoi. water. 

Sulfide Ph(Os^i)^. From the acetate 
and H 2 S. Yellow prisms, si. sol. aloohol; v. 
sol. benzene. Decomposes between 80° and 
90 ^ 

Formate Fb(0*HJa(CHOJ, aq. From lead 
tetra-phenyl an 4 concentrated formic acid. 
Needles. Melts above 200°, with deoomposi- 
tion. 

Acetate Pb( 0 aH 5 ).^( 02 Hs 02)2 2aq. From 
lead tetra-phenyl and glacial HOAo (Polls, B. 
20, 8833). Prisms, v. sol. water containing 
acetic acid. Melts at 193° when anhydrous. 

Lead tetra-i)-tolyfPb(C,H,) 4 . [240°]. S.G. 
^ 1*483. Prepared by honing a mixture of 
8 p.o. sodium lead alloy (800 g.), p-bromo-toluene 
(120 g.), toluene (40 g.), and acetic ether (4 c.c.) 
fo^ thirty haurs in an oil-bath. Itepeated 
crystallisation of the product from benzene and 
alcohol yields lead tetra-tolyl and di-p-tolyl (A. 
Polls, B. 21, ^24). Small needles. Decom¬ 
poses at 254°. More sol. benzene, CS 2 aud CHOI, 
than lead tetra-phenyl. When heated with HGl 
at 200° it gives PbCl.^ and chloro-toluene. Cold 
oono.HNO, causes decomposition with blackening, 
butonadding leafttctr 8 -toIyl to boiling nitric acid 
(S.G. 1*4) the products are lead di-tolyl nitrate 
Pb(C,H,) 2 (N 03)2 and nitro-toluene. I 

Lead di->p-tolyl salts. I 

Chloride Pb(C,H,) 20 l 2 . Formed bypassing 
Cl into a solution of lead tetra-tolyl in CS^. 
Wlute powder, iiisol. alcohol and ether, gl. sof. 
CHCl,, benzene, and OS.^. Decomposed when 
heated. Converted into the corresponding 
nitrate by AgNO;, in alcoholic solution. 

Bromide Pl)(C-H,).jBr 2 . From Pb(C,H 7 )^in 
CS, and4>romine. Itcsembles the chloride. 

Iodide Pb(C;H;)^. From Pb(C,H ,)4 and 
iodine, both dissolved in CS.^ Yellow powder, 

• more sol. chloroform and QSj than the chloride 
or bromide. 

Nitrate. Pb( 0 ,H,) 2 (NOj )2 2aq. Prepared as 
above. White powder composed of very slender 
needles; sol. water, containing HNO,, si. sol. 
alcohol. Detonates when heated. 

Oxy^nUrate Pb( 0 ,H,) 3 (OH)(NOj). Formed 
by heating the nitrate with water, or by adding 
ammonia to a solution of the nitrate in dilute 
HNO,. White amorphous powder. 

Chromate Pb(C,HXCr 04 . Insol. yellow 
powder, ppd. by adding KjCrjO, to a solution of 
Rie acetate. 

Sulphide Pb(C,H,) 2 S. formed passing 
11^ into a solution of the acetate. Transparent 
yellow plates (from alcohol-ben^fene), si. sol. 
alcohol and ether, v. sol. benzene,* CSj and 
CHCl,. Begins to turn brown at 90° and melts 
at 98°. It is decomposed by light. 

Pb(C,H,) 2 (CHQ^. Formed from 
PblOjH,)^ and fonme acid. Beautiful white 
needles, which at 233° blacken, arfft decom¬ 
pose. 4 

Pjp(0,H,),(CAO,),2a<i. [183-6<>]. 
Formed by adding Pb{0,H,), to boiling apAo. 

needles, more sol. dilute HOAo 

ACID 0,A.O.. *^(«).OrssiIic 
Dionelhe aotd. [153® oor.].' S. -04 at 


acid. 


100° (Sohonek). B. (80 p.o. alcohol) *7 at 15° 
(Sohnnok), S. (ether) t at 20° (Hesse) ; 1-25 at 
16° (Sohnnok). Hisoovered by Sohnnok in 1842 
and extracted from several liohens of the gjonera 
Lecanora, Variolaria, *nd Boccella (Sohnnok, 
A. 41, 167; 64, 261; 61, 72; Boobleder a. 
Heldt, A. 48, 1; Stonhouse, A. 68 , 61; 70,818; 
Streckcr, A. 08, 108; Laurent a. Oerhardt, A. Oh. 
p] 24, 315 ; Bobiquet, A. Oh. 42, 236; Hesse, 
A. 139, 22). Obtained by exhausting the liohens 
with ether, dissolving the greenish-white crys¬ 
talline residue left on evaporation in milk of 
lime, ppg. the filtrate with H^SO,, washing*the 
pp. with water, and recrystallising it from hot 
alcohol (Hesse). Stellate needles (containing 
aq). Almost insol. cold water. Lecompoeed by 
heat with evolution of CO.,. A solution of 
barium lecanoiate is not decomposed by 00 ,. 
FeCI, colours its alcoholic solution dark purple- 
red. An aminoniacal solution of lecanorio aoid 
forms white pps. with lead subacetate and with 
AgNO,, but the silver salt is quickly reduced. 
An alcoholic solution gives no pp. with alcoholio 
solutions of lead acetate, HgCl„ or AgNO,, but 
with cupric acetate it gives an apple-green pp. 
When a solution of lecanorio acid is boiled it 
gives orsollic acid C„H„0, -f H,0 = 2C,H,0,. A 
solution of barium lecanoratw yields, on boiling, 
first barium orsellate, and finally orein C,H,0, 
and BaCO,. An alcoholio solution yieMs, on 
boiling, orsellio ether. An ammoniacal solu¬ 
tion acquires, on exposure to air, a splendid 
purple colour, through formation of orcein. 
Bleaching-powdcr gives a red tint, quickly 
changing to brown. 

Salt.—BaA": small stellate needles. 

Di-bromo-lecanorio aoid 0„H„Br,0,. [179°]. 
From lecanorio aoid and Br in ether (Hesse). 
White crystals (from alcohol), insol. water. 
FeCI, colours its alcoholio solution violet. OivCIi 
oft CO, on fusion. 

• Tetra-bromo-lecanorio acid 0|,H,„Br,0,. 
[167°]. From lecanorio acid and excesS of Br 
in ether. Pale yellow prisms (feora alcohol), v. 
sol. alcohol, ether, and alkalis. FeCl, colours 
its alcoholic solutibn purple. Boiling baryta- 
water decomposes it. 

LECITHIN 04 ,H„ 0 ,,PN (Von Lippmann, B. 
20, 3201); 0,|H,„O,PNaq (Diaconofl). Protagon. 
Occurs in the eggs and milt or soft roe of the 
carp and herring, the yolk of poultry eggs, the 
brain of man, sheep, and domestic fowl, bile of 
pigs, nJbn, and oxen, retina of oxen, blood, 
yeast, milk, butter, radicles of sprouting lupin 
seeds, maize, peas, whdbt, beet-root, &o. (Qobley, 
J. Ph. [3j 9, 1, 83,161; 11,409; 12,6; 17,401; 
18, 107; 19, 406; 21, 241; 80, 241; 88, 1611 
Btrocker, A. 123, 856; Z. [2] 4,437; Kodweiss, 
A. 59, 261; Biaconoff, Z. [2] 4,154; Liebreiah, 
A, 1.34, 29; Cahn, H. 5, 215; Hoppe-Seyler, H. 
2, 427 ; 8, 378; J. 1866, 698,744; Hermann, Z. 
1^66, 250; Schmidt-Mulheim, J. Th. 1888, 166; 
Schulze a. Barbieri, J. pr. [2] 27, 868; H. 18, 
865;* HAkel a.*SchlagdenhaafCen, O. B, 108, 
388; Oopemsn a. Winston, J,»Phgsiol. 10, 218). 

Preparation.—1. Yolk of egg is extracted 
with aisohol-ether, aUtl an alcoholio solntion of 
platinio chlorido is added. A compound of le¬ 
cithin and platinio chloride is ppd., and this is 
agitated with Ag.O, the filtrate freed from silver 
by H,S And evaporated (Streoker).—2. Brain is 
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exhAoiiecI with ether, and the residue extracted ^ves^i reddish-brolhi op. with lead i6etat«. On 
with absolute alcohol at 46°. The alooholio ex- dry distillation it yields pyroeateohin. 
tract is cooled at 0° and filtered, and the pp. of _ IiEOlTK OIL. An oil obtained by steam dis- 
leoitbjn and oerebrin collected, washed with al- tillation from tho leaves gt ltdum paUistn. Ao- 
oohol, and treated with ether. The ethereal cording to Willigk (Sib. JT. 9, 802) if> oonsista 
solution of lecithin is evaporated (Diaconoff).— of a terpene and of an oxygenated oil 0 mH,«0 |. 
8. Bhet-root is extracted with ether-alcohol, the Grassmann (Rep. Pharm. 38, 68) obtains a 
ether evaporated and tho residue dissolved in volatile oil (1 pt.) and ledum-camphor (2 pts.). 
alcohol and ppd. by platinio chloride. The ppf Frohde (J.pr. 82,181) found the oil to be acid 
is decomposed by HjS (Lippmann). and to contain a terpene (1(]^°) and an oxy- 

Prc^rties .—Hygroscopic wax-1 ike substance, genated oil (241°). According to Trapp (Bus$. 
which swells up in water and is v. sol. alcohol, JZeit. Pharm. 1874, 289) the oil when recently 
ethSr, chloroform, and oils. Boiling with baryta- prepared is yellowish, viscid, lighter than water, 
water produces glyoero-phosphoric acid, neurine, and possesses a pungent odour; when exposad° 
and a fatty acid (stearic, oleic, or palmitic), to air the greater part solidifies to a crystalline 
According toDiaconofi lecithin from brain may mass soluble in alcohol. The solution of this 
be separated by dissolving in alcohol and cool- solidiliod oil (ledum camphbr) in H^SO, is turned 
ing to —10°, into a stearo-lccithin which sepa- violet by HNO,. IvanofI (Buss. Zeit. Pharm. 
rates and an oleo-lecithin which remains in solu- 1876, 577) found ledum oil to consist of a white 
tion. According to Strecker the decomposition crystalline mass saturated with oil. By repeated 
by baryta may be represented thuscrystallisation from alcohol while prisms "of 
<0-„+,H4„+|,0„NP -t SH^O = CjHjOj were obtained. These were insol. water, 

20.H-.0j y Oj^PO, + O.Hi.NO, v. sol. alcohol, ether, chloroform, and benzene, 

or melted at 101°, boiled at 174°, and were dextroro- 

OanA. mO,NP SHjO = tatory in alooholio solution. According to Hjelt 

20„Hj„^ jOj -f CjHjPOj + C.HijNOj j a. Collan (B. 16, 2600) ledum camphor melts at 

thus stcaro-lecithin would be C|,H„„0,NP, while 101°, and has a vapour density 12'33 correspond- 
oleo-lccithin would be ,NP and might be ing with the formula G.j 5 H,,Oj (calo„13-02), and 

written sublimes in long white needlet, Bizza (J. R. 

( 0 ,j]^ 0 j) 30 ,H, 0 .P 0 ( 0 H). 0 .C. 2 H,.N( 0 H,)j. 0 H. 19, 319) gives tho following properties for ledum 

The particular lecithin examined by Strecker camphor, OuHjjO [101°]; (292° i. V.); V.D. 
appeared, however, to bo C,jH„0„NP or to con- 8-10; and states that AOjO at 160° converts it 
tain one oleyl and one palmityl radicle in place into a sesquiterpene O^Hj, (264°), S.Q. ^ '936. 
of the two oloyls in the above formula. That LBOBHIK v. Pboteids. 

the neurine is not present as a base appears LBKENE OjH,. [79°]. S.G. = -939. Forms 

from the observation that lecithin is hardly at- the chief constituent of ozokerit or mineral-wax, 
tacked by dilate (10 p.c.) sulphuric acid (Gilson, from which it is isolated by distilling the wax 
S'. 12, 685). The neurine salt of di-stearyl- in vacuo, dissolving the distillate in benzene, and 
glyoero-phosphoric acid appears therefore not precipitating with absolute alcohol (Beilstein a. 
M be a true lecithin («. Glvcekih). According to Wiegand, B. 16,1547). White glistening crystals. 
Lippmann the base obtained by boiling beet-root S. (96 p.c. alcohol at 16°) = -0106; S. (benzene 
lecithin'with baryta is sometimes neurine and at 16°) = -8; sparingly sol. in most other cold 
sometifiies betaine. Tho presence of lecithin solvents, e. sol. hotahenzene and chloroform, 
enables a solutisn of glucose to absorb oxygen insol. acetone. It decomposes on distillation 
from the air in the same way as an alkaline under ordinary pressure, but can be disUlled in 
solution of that sugar (NencKi a. Sieber, J. pr. vacuo. It is very stable towards oxidising agents. 
[2] 26,17). LEMON OIL. Obtained by pressure from 

Salts.—The hydrochloride is a waxy the peel of the fruit of cttrws medica. Contains 
mass.—(0,3H„0,PN)jPtCl,: yellow flocculentpp. a terpene 0,oH„ (166°) (Blanohet a. Sell, A. 6, 
T, sol. ether, chloroform, and benzene, but ppd. 281; Soubeiran a. Capitaine, A. 34, Sit) or (175°) 
from these solutions by alcohol (Strecker).— (liegnault, J. 1863, 70; A. 62,171). S.G. '86 at 
OdClj gives a pp. in a solution of lecithin in 15°-22°. The terpene is dextrorotatory, [a]„ 
ether-alcohol. « =109° (Kanonnikofl, Bn. 8, 299). According 

LEBITANNIO ACID 0„Hj,Oj. Occurs in to SVallach (A. 227, 296) oil of lemon contains 
the leaves of the marsh sHld rosemary (Ledum pinene and hospeijdene (cf. Deville, A. 71, 848 f • 
palustre) (Willigk, A. 74, 363; Boohleder a. Oppenheim, B. 6, 628). In examining the es- 
Schwar(z, A. 74, 366; Z. 1866, 382; Thai, J. sential oir obtained by steam distillation from 
1883, 1401). Prepared by ppg. the alcoholic lemon peel, lilden (Ph. [3] 9, 664) found the 
decoction of the leaves with water, and the S.G. to be '868 at 20°, and the rotation + 69° in 
filtrate with lead acetate. The pp. is dissolved a column 100 mm. long. In this oil he found tore- 
in dilate HOAc, filtered, heated to boiling, and bentbene 0„H,„ citrene 0,jH„ (constituting 70 
ppd. with lead subacetate. The pp. is susj p.c. of the whole), gymene (6 p.o.), a dextrorota- 
pended in water and decomposed by H,8, tory body 0,A>o resemqhng torpineol (over 
and the filtrate evaporated in a'currentfof COj. 200°), a colhpmnd ether Oi^i^AcO decomposed 
Beddish powder, "v. sol. water and alcohol, byheatintoHOAoandO,„H,„andO„H|,Oj[116°J 
FeCl, colours its aqueous solution dark green. Tilden a. Dick, C. J. 67, 82). Th( citrene G76°) 
Lqad acetate and SnCl, give yellow pps. Boil- form^a terpene hydrate when treated with HNOj, 
!i% dilute HjSO] forms ledixanthin but no Ooiio. HjSO, converts it into an inactive hydro- 
ingar. ^ carbon (176°). Bbnehordat a. ^ont (G. B. 101. 

Ledixanthin 0,H,0, is a reddish-yellow 388) find in essence of lemon BtAetTOne 0,,Hu 
powder, T. Ml. alkalia. Its alcoholic Mlution (178°) with a rotatory power ■t'106''imiob jrlelde 
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A foUd ii^tive h^droohloiid*. (Bl. 

m 85, 171) found in a^ommeroial eample of 
lemon oil ([‘0 d=‘+^°) a lievorotaior; terpens 
(166°)! S.Q. *! -857: [ajn - - 84 - 8 ° which formed 
A ImToro^ator; hydropnloride [o]n = —26-9°, but 
this WAS possibly sn*AdnItorsnt. The oil from 
the peel of citrus biffamalia contains A terpene 
(178°) S.G. 1 * -852 which is strongly dextro¬ 
rotatory, and forms a crystalline hydrochloride 
OHH„2HCa (De Luca, J. 1867, 481). 
LEFABOTIilu ACID «. Azela'ic acid. 
hEFISEK AKB IIS DEBIVAIIVES. Most 
of these complex compounds were first described 
Zinin.' It is only recently that light has 
been thrown on their constitution. 


OAC-C-C.H. 

hepiden Ou'BJt) — g || 

• 0.H..0 C.C.H. 

V 

[fkiraphenylftirfuran) (Zinin, Z. 18C7, 31.$ i 
Japp a. Klingemann, B. 21, 2934 n.; cf. Dorn, 
A. 153, 358). Formed, along with benzil and 
oily matters, \Aien benzoin is healed witli 11 
times its weight of cone, hydrochloric acid 
(saturated at 8°) for 7-8 hours at 130 h The 
product is washed with ether, which removes 
the oil and -benzil, i^tcr which it is rccrystal- 
iised from boilillg glacial acetic acid (Zinin). 
Also formed when bidesyl (hydro-oxylepiden), or 
isobidesyh is heated with cone, hydrochloric 
acid lor 2-3 hours at 130°-140° (Magnanini a. 
Angeli, JS. 22, 855): 

C.H5.CH-0H.0JfI. C.n,.C -C.O,H. 

0,H..C0 OO.O.H, O.H,,0 aO.H. 

()HOH 

O.H,.C-O.C.H. 

II II +ha 
0,H..O C.C.H, 

O 


—Laminte [176°]. Volatilises at 220°. Insol. 
water, sol. 170 pts. of boiling alcohol, 52 pts. of 
ether at 17°, 28 pts. of boiling glacial acetic 
acid, 8 pts. of cold benzene. Boiling alcoholic 
potash is without action on it. Nitric acid or 
ohromio aofB oxidises it to ‘ acicnlar oxylepiden ’ 
Chlorine has the same action; but 
bromine converts it into dibromlepiden. With 
|>h<>sphorus pentaohloride it yields dichlcy- 

• Chlorlepiden 0j,H|„C10. ,By treating an 
alcoholic solution of diohlorlepiden with sodium 
amalgam for 24 hours (Bom, A. 16#, 866).— 
Barge needles [143°-146°], insol. ether, si. sol. 
alcohol, V. sol. benzene. > * 

Biehlorlepiden 0„H„Cl20. Cannot be ob¬ 
tained by pusing chlorine into a boiling solu¬ 
tion of lepiden, as nnder these circumstances 
Mioular oxylepiden ’ js formeS (Zinin, J. B. 3, 
833). By heating togethgr equid vdights of 
lepiden and phosphoms pentachloride (Zinin, 
»• a. 6,22).—Ngedles [169°], sol. 20 pts. boiling 
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glacial acetic acid, 66 pti, boiling alcohol 
(96p.c.), V. sol. etherf 

A diohlorlepiden described by Born (A. 158, 
866), and stat^ by him to melt at 166^, jp pro¬ 
bably identical with the foregoing. 

IsodichUn-lepiden 0,„H|aCl;,0. Formed, to¬ 
gether with hydrodiohloroxydepiden, by bdlUng 
an acetic acid solution of * acicular diohlorozy- 
depiden’ [202°) (Zinin, J.»B. 7, 831), or of 
* sparingly soluble dichloroxylepideii,' with zinc- 
dust (Zinin, J. Ji. 7,194).—Needles [ICC^, sol. 
174 pts. boiling alcohol (96 p.c.), 12-5 pts. boiling 
glacial acetic acid, sol. ether. Oxidation Con¬ 
verts it baok into * acicular diohloroxylepiden.' 

FentacMorlepiden Ca,H,aClaO. By beating 
oxylepiden with excess of a mixture of phos¬ 
phorus pentaohloride and oxychloride for half- 
an-liour at 200° (Bom, A. 163, 356).—Indistinot. 
crystals [186°], T. si. sol. alcohol, ether, and 
glacial aeetio acid, v. sol. benzene. 

Hexaohlorlepiden CjaH,,Cl,0. By heating di- 
chloroxylepiden with the foregoing mixture for 
1 hour at 200° (Born).—Yellow amorphous sub¬ 
stance [80°-90°], V. sol. alcohol, ether, and 
benzene. 

Octochlcrlepiden Oj,H,.^Cl,0. By heating di- 
chloroxylepiden with the foregoing mixture for 7 
hours at 210° (Born).—Orange-yellow amorphous 
substance [97°],v. sol. alcohol, ether, and benzene. 

Blbromleplden C„H„Br.p. Preparti bv 
heating a solution of lepiden in acetio acid with 
bromine (Zinin, Z. 1867, 315). Formed, along 
with hydrodibromoxylepiden, when ‘ acicular 
dibromoxylepidon ’ is treated with zlno and 
acetio acid (Zinin, J.B.t, 830).—Laminaa (from 
acetic acid) [190°] (Zinin), [186°] (Berlin); soL 
480 pts. alcohol (94 p.o.), 44 pts. boiling, and 
06 pts. cold, acetio acid, 60 pts. ether. 

Oxylepiden Zinin has prepared 

three isomeric oxylepidens, which he distUF 
guishes as ‘ acicular oxylepiden,’ ■ tabular oxy¬ 
lepiden,’ and ‘ octahedral oxylepiden.’ 

1. 'Acicular oxylepiden' {dibemoylsBlbene) 

OjHj.O—O.CgHj « 

I I (Magnanini a. Angeli, B. 22, 
0,H,.CO CO.O.H. 

864: cf. Japp a. Klingemann, O. S. Pr. 1889, 
136). By oxidising lepiden with nitric aoid 
(Zinin, Z. 1867, 314). By treating thionessal 
CjjIIaoS (Berlin, A. 153,131) or tolallyl sulphide 
(Born, A. 153, 862) with hydroohlorio 
aoid and potassium chlorate. By digesting 
benzoin dilute sulphuric acid (Limprioht 
a. Schwanert, B. 4, 337). In order to prepare 
it, 1 pt. of lepiden is Zuspended in 10 pts. of 
bailing glacial acetic aoid, and a mixture of 1 pt. 
of acetio acid with 3 pts. of nitrio aoid (^G. I'A 
Ss added (Ziiiiu, lx.). —Yellow needles [220°], 
insol. watei, almost insol. other, sol. 200 pts. 
of boiling alcohol (94 p.c.) and 22 pts. boiling 
glacial acetic acid, v. sol. benzene. When heatM 
to 340° it is converted into' tabular oxylepiden * 
along with a little ‘octahedral oxylepiden.* 
Cbrofiiic mnhydrMe in acetic aoid solution oxi¬ 
dises it to dioxylejpiden Zino and 

acetio aoid reduce it to lepiden. Heating with 
hydriodio acid has th# same effeot (Bo^, alM 
distillation with zino-dnst (Berlin). In the 
formation of lepiden by reduction, Ute oxylepiden 
ia probably first converted into hydro-oxylepiden, 
which then parte with water, yielding lepiden 
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MS 


(v. $upra), Sodiiim amnlinam, acting on the 
Bcetio acid eolation, rocUices it to bydro-oxjr- 
lepiden (Zinin). When heated vith 

benzoin it is reduced to lepiden, whilst the 
beuziSn yields bcnzil (iiimprioht a. Sohwanert, 

B. 4,338). Alcoholio ammonia at 200° converts 
it into a mixture of two imides of the formula 
C^Hj.NO—one derived from ‘ acicular,’ the 
other from ‘tabular,’ oxylepiden—whilst with 
mcthylamine it yields a methylimide 02 ,jHj,N 0 
[161°] (Klingemnnn a. Laycock, private com¬ 
munication). Heating with phosphorus penta- 
ohk,ride converts it into dichlorlepiden. 

2. ‘ Tabular oxylepiden' Uetraphenylcroto- 
(OA),C-C.C.H. 

lactone) I |] (Japp a* Klingemana, 

COO.OoH. 

V 

o 

C. 8. Pr. 1889,137). By heating * acicular oxy- 

]ei>klen’ to 340° and rccrystalHaing the product, 
first from Qther and afterwards from alcohol. Tabu¬ 
lar crystals are deposited first, then microscopic 
octahedra of the third modification (Zinin, J. R. 
6 , IG), Tabular crystals insol. water, sol. 

14*5 pts. boiling alcohol (95 p.c.), and in its own 
weight of boiling glacial acetic acid. Dissolves 
readily in hot alcoholic potash solution (distino- i 
tion from ‘octahedral oxylepiden ’), forming a salt 
of oxjlepideiiic acid (infra). Zinc and 

acetic acid are without action on it; but sodium 
and boiling amyl alcohol reduce it to tetra- 
phenylbutyrolactono C^fgHg^Oj. Alcoholio am¬ 
monia at 200° converts it into an imide 
C 2 ,iH ,,NO; with alcoholio mothylamine at 160° 
It yields the methylamide of oxylepidcnic acid 
C^Hg,02(NHCH3). When heated with phos¬ 
phorus peutaohloride at 200° it forms chlorozy- 
lepiden 02 gH,nC 102 . 

♦ 3. ‘ Octalicdral oxylepiden' Only 2 p.c. of 

tills compound is formed when ‘ acicular ozy- 
lepiden * is heated to 340°. Most readily ob- 
tainefi by boiling * acicular oxylepiden * with an 
alcoholio solutjpn of caustic potash or caustic 
soda. Four parts of * acicular oxylepiden ’ are 
boiled for 12-15 hours with 60 parts of alcohol 
(96 p.c.) and 3 parts of caustic soda, employing 
a reflux condonser. The product is washed suc¬ 
cessively with alcohol, water, and ethtr, and is 
finally recrystallised from boiling acetic acid 
(Zinin, J.B. 7, 180; J. 1875, 400).—Yellowish, 
microscopic octahedra [232°J. Sol. 70 parts 
boiling glacial acetic acid, almost insc4 alcohol. 
When heated to incipient boiling it is totally 
converted into ‘tabularoxylepiden.’ Boiling the 
acetic acid solution with zinc reduces it to hydro- 
oxyle^iden, part of which loses water, yielding 
lepid^. Asoluiion of chromic anhydrideinacetA 
acid oxidises it to isodioxylepiden Al¬ 

coholio potash is without action on it. 

As regards the constitution of * octahedral 
oxylepiden,* it is probable that this compound is 
a stereometric isomeride of ‘acicular oxylopidlii,* 
the Utter representing the maleoid^ 4lie former 
the fuma/roiddoun. of mbenzoyl-stilbene: 


C.H*.CO.O.O.H, * OA.CO.O.O-H, 

I I 

O.H,.CO.O.OA OAOCO.O,H, 

‘Aolcntor oxylepiden* ‘Octahedral oxylepiden* 
C*20®] [3Sao] 

tKelefdddibenioylBtiibeBe). (W ninaynid dl>>wiioylittl l H> CT >e) 


(JBpp>a. KUngemanp, 0,8.Pr. 1869,/88). Both 
yield on reduction the same hydrcA>zylepideo 
(bidesyl) 

OfBl 5 .GO.CBC.GgSf 

which may be converted by dehydration Into 
lepiden. 

The three oxylepidens yield by deetruotivo 
distillation the same so-oalled isolepiden G„M^O 
{infra). ► 

Chioroxylopiden 0™H„010a. By heating 

• tabular oxylepiden ’ with a mixture of phos¬ 
phorus pentochlorido (1 part) and phosphorus 
trichloride (* part) at 180°-200° (Zinin, J. 

21.—Crystals [185°] ; sol. 22*8 parts boiling 
glacial acetic acid. , 

Dichioroxylepideu Cj,H„CLj 02 . ‘Acicular 
dichloroxylcpiden ’ is obtained by heating lepi¬ 
den with four times its weight of phosphorus 
pent^bloride and treating the produotwith water 
(Zinin, J.R.5, 23). By the oxidiflion of dichS>r- 
lepiden[169°] (Zinin, fi. 7,332; J. 1876,426).— 
Needles [202°]; sol. 146 parts cold, 13-7 parts 
boiling acetic acid, 90 parts boiling ether. When 
boiled with zinc and acetic acid it yields a mix¬ 
ture of hydrodiohloroxylepidcn and isodichlor- 
lepideu [ 1 C 6 °], 

When the foregoing.* acicular diohloroxy- 
lepidon ’ is heated to near its*boiling-point it is 
converted into a mixture of two new isomeric 
diehloroxylepidons, which may be separated by 
the difference in their solubility in ether. 

‘ Beadily soluble dichloroxylepidcn,’ which forms 
the chief product, is very soluble in alcohol, 
etiicr, and acetic acid, and is deposited from 
those solutions as a soft resin. Alcoholio caustic 
potash-converts it into a s.alt of dichloroxylepi- 
denic acid The other isomeride, 

' sparingly soluble dichioroxylepideu,’ is best 
prepared by boiling 4 parts of ‘ acibuiar di- 
cldoroxylcpiden ’ with throe parts of caustic 
soda and 40 parts of alcohol for from 20 to 24 
hours. It forms a gfSinular powder consisting of' 
microscopic prisms [230°]; almost insol. alco¬ 
hol and ether, sol. 36 parts boiling glaoial acetic 
acid. Boiling with acetic acid andzinc converis it 
into iaodiohlorlepiden[166°] (Zinin, J.R. 7,191). 

These three, compounds, as their mode of 
formation and reactions denote, a^e to be re¬ 
garded as dichlor-substitution products of ' aci¬ 
cular,’ ‘ tabular,’ and • octahedral ’ oxylepiden 
respectively. 

• A fourth dichloro^tylepiden has been obtained 

by Born {A. 153, 353) by treating dichlorthM- 
neesal CjHH,jOlj9with hydrochloric acid and p 6 - 
tassium*hlorate.~Small needles [178°]; readily 
sol. alcohol, benzene, and glacial acetic acim 
Not attacked by alcoholio potash at 150°. Zinc 
and acetic ^oid convert it into a dichlorlepiden 
[166°] {v. supra) ; whilst with hydriodio acid at 
100 ° it yields diohlorlepiden, lepiden, and oxy- 
lepiden (?), » 

• Dibrgmoxylepiden OjiH„[BrjOr Three di. 
bromoxylepMens, dbrresponding with the first 
three of the'foregoing diohlovoxylepidens, have 
also been described by Zinin.(j’. B. 7, 329; /. 
^76, 425). In their modes of preparation, pro¬ 
perties, and reimtions, they resemble the chlorine 
compounds. 'Acicular dlbrotftoxylepiden ’ is ob¬ 
tained either by biominating * acicular oxylepi- 
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dan * or It^oxidiBing dibrondepiden in aceSc acid 
BolaUon wit;b nitric aoio! Needles [222°]; sol. 
40 parts boiling acetic acid. Heated above its 
meliing-point it ^el Is two Isomerio dibrom- 
oxylepidbns—' rcadilir solubledibromozylepiden/ 
which is resinous, v. sol. alcohol, ether, and 
acetic acid, and is converted by alcoliolic caustic 
potash into a salt of dibrouioxylepidcnic acid 
and ‘ sparingly soluble dibiomo.\y- 
lepiden.* This Utter is more easily obtained by 
boiling the aclcuTar inodilication with a quantity 
of alcoholic potash insulficient to dissolve it. 
Crystallises from alcohol inlemon*yello\vrliombic 
* tables [230°]; almost iusol. ether, sol. CO parts 
boiling acetic acid and 1,000 parts boiling alco¬ 
hol (95 p.c.). Heated above its melting-point it 
is converted into ‘feadily soluble dibromoxy- 
lepiden (Zinin, J. if. 7, 329 T 1B7C, 425). 

Both ‘ acicular* and * sparingly soluble * di- 
bromoxylepidcn, when redneed with zinc and 
aHetic acid, yield the same hydrodibrornoxy- 
Icpiden (dibrombidesyl), part of which under¬ 
goes dehydration, forming dibromlepiden [190°]. 
Hydro-ozylepiden {Bidesyl) 
C,H,.CH-Cn.C„H5 

I 1 (Magnanini a. 

C„H,.CO CO.C„II, 

A-ngeli,H. 22, 853). Formed, along with lepidon, 
by the action c4 zin^ and acetic acid on * octa¬ 
hedral oxylepiden,’ or of sodium amalgam on 
‘ acicularoxylej)iden.* The product of tlm reac¬ 
tion is ppd. with water and treated with ether, 
which dissolves only the Icpiden (Zinin, J. H. 
7, 188; J. 1875, 409). By the action of desyl 
bromide, C„HvCilBr.CO.CaU., on sodluin-deoxy- 
benzofn, or of iodine on sodium-dooxybciiy.oin : 
CJI,.CUNa CJIi^CH CEI.C.H^ 

2 I +1^^ II +2NaI 
e,H,.co o.H,.co co.o,n- 

(Knovewagel, B. 21, 1358). - Long Ilut needles 
(from acetic acid); [251°] (Zinin); [251°- 256°] 
|Enoventigcl; also Magnanini a. Ang^^ Ii). Almost 
• insol. cold alcoliol and etl|pr, sol. 112 pis. boiling 
acetic acid, sol. hot benzene. Heated with hydro¬ 
chloric acid at 130 -140° it parts with water, 
yielding lepidon (Magnanini a. Angeli, B. 22, 
855). 

Tetrapbeuylbatyrolactone 

(C.H,),C-CH.aH. 

= ^ ‘ “''l I ■ *. 

COCiI.C„H, 

V 

o 

By treating a solution o1' tabular o.xylepidcne * 
^tetraphenylcrotolactono) injjoiling amyl alcohol 
with sodium (Klingcmann a. Laycock, private 
cojummweafton).—Microscopic, whiffe needles 
[221°], sol. boiling, s). sol. cold, altuhol. 

Kydrodicbloroxy lopiden Formed, 

along with dichlorlepiden, when ‘ sparingly 
soluble dichloroxylopidon * is boiled for a long 
time with zinc and acetic acid, or, more readily, 
by boiling an alcobojic solulton of ' acicular^i- 
ehloroxylepiden * with so^um anmlgtAn, keeping 
the liquid acid with acetic acid JZinin, J. li. 7, 
196; J, 1876,1^13).—Flat needles (from acetic 
Mid) [2G1°], insol. alcohol and ether, sol. 2Q5 pts. 
boiling acetic acid. * 

Hydrodibro^zylepiden By 

the action of zinc and acetic acid on ' aciouli^ * 
w * sparingly soluble' dibromoxylepiden (Zinin, 


*r. H. 7, 880; 1876, 426).— Slender needles, v. 

si. sol. alcohol and biber, sol. 172 pts. boiling 
acetic acid. 

Oioxylepiden OsaHwOf. By warming j6 pts. 
of * acicular oxylepidenf suspended in 20 pts. of 
acetic acid, with a solution of 12-15 pts. M 
chromic anhydride dissolved 4n 160 pts. of dbetio 
acid (Zinin, Z, 1871, 483),—Bhombic tables 
[•[157°], sol. 24 pts. boiling*aloohol (96°). Be- 
ducing agents are without action on it. By 
further action of chromic anhydride it yields 
benzil and benzoic acid. Alcoholic potash hydro¬ 
lyses it into dcoxybeuzoin and benzoio &id: 

OaaH^Oa + 2KHO « 0„H„0 + 20aH..COaK. 

Isodioxylepiden By boiling ‘ octa¬ 

hedral oxylepiden * with a solution of chromio 
anhydride in acetic acid (Zinin, J, R.l, 190; J. 
1876, 410).—Laminie [1C4°], sol. 10 pis. boiling 
alcohol, less sol. ether, sol. 4 pts. boiling acetio 
acid. Boiling alcoholic potash is without action 
on it (distinction from foregoing isomcride). 

Oxylepidenimide G^uHjiNO. By heating 
‘ acicular oxylepiden ’ with alcoholic ammonia 
for 6 hours at 200°; it yields a mixture of oxy- 
lepidenimido and the isomoric teiraphcnyl- 
pyrrholone. The oxylcpidoniniide is separated 
by means of its greater solubility in alcohol 
(Kliiigemann a. Laycock, ^ivate communica¬ 
tion). —Yellow prisms (from benzene) [180°- 
182°]. Heated to 310° it changes int<f tetra- 
phenylpyrrholone (v. infra). 

Oxylepiden-methylimide G^H 2 uO(N.CH 3 ). By 
heating ‘ acicular oxylepiden ’ with an alcoholic 
solution of metliylamine for 2 liours at 200° (E. 
a. L.).—Small palo-ycllow plates [161°] from 
alcohol; W'ell-shaped crystals from carbon bi- 
sulph^r^ V. sol. benzene, readily sol. carbon 
bisulphide, •uodoratoly sol. boiling alcohol. 

Oxylepidenic acid (Bcmoyl-triphenyl-pro- 

(CJI^.C-CH.CA 

picnic acid) j I 

COOH CO.CA 
(Japp a. Klingemann, C. S. Pr. 1889,18^. The 
potassium salt is formed wh8n * tabular oxy¬ 
lepiden * is dissolved iu hot alcoholic potash 
(Zinin, J, It. 5, 18).—The acid crystallises in 
lamiiue, v. sul. ether, sol. 3*5 pts. boiling alcohol* 
(95 p.c.), insol. water. Melts at 196°, breaking 
up into * tabular oxylepiden ’ and water: 

'll « ' I I +H,a 

COOU 00.0,H, CO 0.0,H, 

• Y 

The so-cnlled isoxnUpidmic acid described 
by Zinin {J. 1877, 387) is identical with the 
foregoing (Japp a. Klingemann, 0. S. Pr, 1889, 

4 139). 

letraphenylpjrrrholone 

0*,H„NO- I li . Formed, along 
CO e.GyS. 

V 

NH 

with the isomeric oxylepideniiivde, when.* Mi* 
cuiar oxylepiden is heated with alcoholic am¬ 
monia at 200°. By lAating oxylepidenimide to 
310°. As sole prqdaotwhen‘tabular oxylepiden* 
is heated with alcoholic ammonia at 200°(Elinge- 
mauD a. Laycock).—Small pale-yellow plates 
[208°], sparingly sol. alcohol. 
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CH.C4H, 

:,io.cA 


Formed 


„ „ „„ (O^J.O 

O^HnNOjv ( 

. dO.NCHt 

when * tnbnlar oxylepiaen ’ is heated with an 
aloqbolio eolntiog ol methylamine at 150°: 

+ NH,OH,nC2gH„HO, (Klingemann a. 
Laycook).—Yellow^ laminee [267°] 60m acetm 
acid; short needles from alcohol. SI. sol. boil¬ 
ing alcohol, more sol. boiling soetio acid. De¬ 
composed by distillation in vacuo into methyl- 
tet(aphenylpyrrholone (prismatic crystals [168°] 
from benzene) and water: 

(C.HJ,0-CH.C.U. 

CO.NCH-CO.C,H. 

{O.H^.,C-O.C.H. 

“ I II + HjO. The compound thus 

CO C.i— 




Y. 


.CH, 


formed appears to be isomeric, not identical, 
with oxylepiden-metliylimidc (K, a. L.). 

Uehlorozylepidenic acid C.„H^Cl.p,. By 
dissolving * readily soluble dichloroxylcpiden ’ in 
boiling alcoholic potash (iiinin, J. B. 7,191; J. 
1876,411).—Bhonibio lamime [182°], from acetic 
acid. Sol. 16 pts.* boiling acetic acid. Heated 
to 200° it parts with 1 mol. water, and is recon¬ 
verted into ' readily soluble dichloroxylepiden.’ 

Sibromozylepiaenic acid CiaHsjlrp,. By 
dissolving ‘ really soluble dibronioxylepiden ’ 
in boiling alcoholie potash (Zinin, J. M. 7, 3.10; 
J, 1876,426).—Six-sided laminss from acetic acid. 

So-eallea Uolepiden and its derivatives .— 
Under the name of isolepiden, Zinin (/. 6,20) 

has described a compound which he oCCained by 
the destructive distillation of oxylepiden, and 
which he regarded as isomeric with icpiden. 
Sapp a. Klingemann have, however, shown 
(C. 8. Pr. 1889,. 139) that this compound has 
the formula C..„H.„0, instead of CagH^gO, and 
that it is formed from oxylepiden with elimina¬ 
tion of oarboniif'oxide according to the equation 
C,aH,,Og=. Cj,H„0 -f CO. 

The name ‘ isolepiden * is consequently inappro¬ 
priate, but will be retained here, as the con¬ 
stitution of the compound is unknown, and a 
systematic name cannot be given. The formula 
of the various hydro- ‘ isolepidens ’ and oxy- 
* isolepidens ’ described by Zinin must also be 
written with 27 instead of with 28 atoms of 
sarbon, although these compounds ha^ not yet 
been re-investigated. , 

Isolepiden Og,!^0 (Japp a. Klingemann, 2.C.). | 
By the destructive distillation of oxylepiden 
fining J. B. 6, 20; c/. preceding paragraph]« 
The three oxylepidens all yield this compound 
on distillation; hnt in reality it is only ‘tabular 
oxylepiden ’ winch yields it, as* the other two 
oxylepidens are previously transformed into 
■ tabular oxylepiden ’ at the temperature ol the 
reaction. The distillate is washed vuth pther 
and then recrystallised, first from alcmiolio po' 
lash, afterwarfis from alcohol. The ether ex- 
tracts a little ‘tabular,oxylepiden,’ which is 
oarried over undecomposed (Japp a. Klingemann, 
O. 8. Pr. 1889,189).—Isolepiden forms yellow 
tabular crystals [160°]. Decomposes on redis- 
tUlatioar - Sol. 18 pts. boiling alcohol (96 p.c.), 
and in 8 pts. boiling acetie acid (Ziniory. 1877, 
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394). Not attackecl by alcoholic potash. It If 
reduced by ainc-dust and acetic acid to dihydro- 
isolepiden and by sodium amalgam to 

tetrahydro-isolepiden Ojfitfi. Oxidising agents 
convert it into oxy-isolepiaen, and filtimately 
into a mixture ol benzophenonc and benzii. 

Bihydro-isolepiden C„H..o,0. By reducing a 
solution ol isolepiden in from 6 to 6 pts. ol 
acetic acid with zinc-dust. The product is 
poured into water, and the pp. is washed with 
ether and recrystallised from alcohol (Zinin, J. 
1877, 394).—Small rectangular prisms [182°]. 
Sol. I2'& pts. boiling alcohol (96 p.c.), v. si. soL 
other. » 

letrahydro-isolepiden CjjHgjO. By the ac¬ 
tion of sodium amalgam qn a boiling alcoholic 
solution of isulepglen (Zinin). Separates from 
ether as a soft resinous mass which iioon be¬ 
comes crystalline [132°]. Bcodily sol. alcohol 
and acetic acid, lels sol. ether. Chromic anhy¬ 
dride oxidises it in acetic acid sdlution, even in 
the cold, to dihydro-isolcpideu. 

Oxyisolepiden Three pts. ol iso¬ 

lepiden are dissolved in 40 pt^. of acetic acid, 
and oxidised with a solution of 3 pts. of chromic 
anliydrido in 30 pts. of acetic acid (Zinin, J, 
1877, 396).—Short slender needles [101°]. Sol. 
40 pts. boiling, and 600 pts. cold,-alcohol, and 
in 4 pts. boiling acetic acid, foiling alcoholic 
potash is without action on it. Zinc and acetic 
acid reduce it to dihydro-isolepiden. Excess of 
chromic acid oxidises it, in acetic acid solution, 
to benzophenone as chief product, together with 
benzii and benzoic acid. 

Oxy-isolepiden, like oxylepiden, may be con¬ 
verted into isomeric compounds. Thus, when 
it is boiled with a quantity of alcohol or alcoho¬ 
lic potash insnUicient to dissolve it, it is trans¬ 
formed into cuneiform oxy-isolepiden [162°]. 
When this is heated above its melting-point, or 
when ordinary oxy-isolepiden is distilled, tabular 
oxy-isolepiden, a third isomeride, is formed, 
llhombic tables [162<B°] from acetic acid. Sol. ' 
13-6 pts. boiling acetic acid, 80 pts. boiling 
alcohol. F. B. J. 

liEPIDIKK o. (P«.l).MBTnYi,-qoiNOHJiB. 
LKnCAHILIKE is described under Tai- 
AMn>0-DI-PHE»ri.-TOI.VI.-METHANE. 

Pars-leueaniline is described aa^Tiii-AMroo- 

Tnl-PIIBNVIi-UBTHANE. 

IiEUCAUBIK «. TBi-oxi-TBi-rHEHVL-METn.um. 
lEFCATEOPIC ACID 0„H„O,. [74°]. Oo- 
cqrs in belladonna (Kunz, Ar. Ph. [3] 23,722). 
Minute satiny needles. Insol. cold, m. sol. boil¬ 
ing water, and aloohol. 


IiEDC^BES V. Pbovbidb. 

I.EDC1C ACID. Described asOxv-BEXoio aoiD. 

I.ED0IHD160 0. luniao. 

LEDCIIIB i.e. 

CH,.CH,.CH,.CH,.OH(NH,).CO,H. a-Amido-n- 
hexoie add. Mol. w. 181. [170°] (Schwanert). 
S.G. IS 1-298 (Engel a. Vilmain, JJl. [2] 24,279). 
Sf 2-2 ah, 18° (Schulze, J* 9, 264); 8-7 in the 
cold (Zolukofer). Sf (aloohol of S.G. ’S'lS) '163 
in the cold (Kulder). S. (98 p.o. alcohol) '096 
in the cold (K.). S. (98 p.o. bot alcohol) '126 
(^)j Md- -ell'l® in a 16 p.o. HOI solution 1 
— + 6'6° in a 26^.0. solution in NH^q (Bees*, 
A. 242,11). Discovered by Woust (A, Oh. [2] 
10, 40) as a product of the putrefaction of 
cheese, and called‘easeont oxioe.’ Braconnot 
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(4.C».[3]1i8, 119) found It Iniong the products I Be<tcli . .,_ _,oged 

of the notion of H,S04 on animal substances, to the action of atom yields CO,, butyric acid, 
Ifutdsr {J. pr. 16, 290) showed the two sub- and NH, (Oornp-Besanez, A. 125, 210).— 
stances thus obtained \wsre identical. 2. Chlorine passed into water in which leucine 

Occarfenee. —In oU cheese (Proust), in fresh is suspended forms CO, ^d valeronitrile, as well 
calf’s liver (Liebig, Chcm. Brtcfe, ed. 3, 463), as ohloro-valeronitrile (Sohwanert). Chicane 
in diseased but not in healthy human liver passed into an alkaline solution of ledhine forms 
(Frerichs a. Stiideler, J. 1854, 675; 1856, 702; ^y-hexoio acid.— 3. Nitron^ acid converts it 

1858, 660), in the tissue of the lungs (Cloetta,,!. into a-oxy-hoxoic (leucic) acid.— 4. Distillation 

92,289), in the thymoid and thyroid glands, and with MnO, and dilute H,SO, yields CO, and va¬ 
in the pancreas (Gornp-Besanoz, A. 98, 7 ; leronitrile.—6. Distillation with water and FbO, 
Uadziejewsky, Z. 1866, 416), in the brain of yields butyrio aldehyde and NH, (Liebig, A.JfO, 
oxen (W- Muller, A. 10.3,131), in the pancreas 313).—6. Aijuoous KMnO, yields NH„ oxalic 
d^xen (Scherer, J. 1859, 610), in the liver and acid, and valeric acid (Neubauer, A. 106, 59).— 
urine in oases of typhus, smallpox, leuctsmia, 7. Potash-fusion gives NH„ hydrogen, and 
and poisoning by phogphorus (Salkowsky, J. Th. potassium valerate (Liebig, A. 67, 127).— 
1880, 457; Valentincr, J. 1^54, 675; Sotni- 8. When heated with fuming HIAqat 140°itgive8 
tschewsky, H. 3, .391), in the stomachs and in- liexoio acid and ammonia (Ilufner).—9. With 
testincs of the pupie of buttcrtlios (Schwarzen- KOH (2 mols.) and Mel (3 mols.) itformspotas- 
bach,/. 1857, 538),in Aoarici& mttscuniis (Lud- sium di-methyl-amido-hcxoate methylo-iodide 
wij, /. 1862, 316), in the juice ot vetches gcr- C,H|„(NMe,l)CO,K, which, when heated with 
minated in the dark (Gorup-Besanez, B. 7, 146; moist Ag,0, yields methylamine, a salC’C,H,0,E, 
ef. Cosea, O. 6, 314), in chetwpodium album in and potassium leuoonate C,H„0,K (Kdrner a. 
young pumpkin'plants (Schulzo a. Barliieri, B. Menozzi, G. 13, 353).—10. Leucine gives oB 
11,1233), and in beet-root molasses (Lippmann, more nitrogen when its solution is decomposed 
B. 17, 2837). by NaBrO in presence of NH„ than when the 

Fonnatton.—l. In the putrefaction of pro- Nil, is absent (F.. Schulze, J.vr. [2] 31, 236). 
teVds and gelatin (Bepm A. 69,20)and by boiling Salts.—HA'HCl: crystals, v. sol. water 

these Bubstanceswith dilute H.,SO„ or by fusing (Laurent a. Gerhardt, A. Ch, [3] 24, 321; A, 
them with potash (Hinterberger, 6'itz. IF. 9,450; 68, 36.5). -(HA').,HC1: laminas (SchwanOTi).— 
A. 71, 75; Zollikofer, A. 82,174 ; Gossmann, A. (IlA').,H,PtCI„: yellow crystal line pp.—HA'HNO,: 
91,130; Leyer a. Koller, A. 83, 332; Schloss- colourless needles, v. e. sol. water.—CuA’,: pale 
berger, 2.1860, 424 ; Krlenmeyer a. Schoffer, IT. blue scales. S. ’033 in the cold, ’07 at 100“ 

1859, 316; Hochstetter, J, pr. 29, 36; Hitt- .(HoBmeister).—HgA',aq: lamina). Mercuric 

hausen a. Kreusler, /. pr. [2] 3,307).—2. In the nitrate gives a white ilocculent pp. in a solution 
pancreatic digestion of gelatin (Nencki, B. 7, of leucin^It. HoBmann, A. 87,183).—PbAjOq: 
1593; Jeannerct, /. pr. [2J 15, 35.3).—3. By ppd. by adding NII,Aq to an aqueous solution of 
acting on a-bromo-hexoic acid with ammonia leucine and lead acetate (Strecker, A. 72, 89). 
(Hufner,/.pr. [2] 1, 6; B. [2J 4, 391, 616). Bonsoyl derivative C,H„BzNO, t-c, 

Preparation.—Horn shavings (2 lbs.) are C,H|,(NHBz).CO,H. From leucine and BzOl at' 
boiled with II,SO, (5 lbs.) and water (1.3 lbs.) lor 100“ (Destrera, Bl. [2] 30, 481). Granules, sol. 
24 hours with inverted condenser. The product alcohol and ether. In the preparation leu-' 
*is mixed with lime, Olteredpand evaporated to a cine anhydride there is also formed the anhydride 
smaller bulk (12 lbs.). Oxalic acid is then added (C,H„(NHBz).CO),0, which isvan amorphous 
to acid reaction, and the liquid Oltered and ova- body [85“] insol. water and ether, v. e. sol. al- 
porated till a crystalline film forms on the snr- cohol. Decomposed by boiling water into . 
face. Leucine mixed with tyrosine is deposited benzoic acid and the anhydride of leucine, 
in groups of yellowish laminw. On recrystalli- Phthaloxyl derivative 
sationfromuwater tyrosine la deposited Brst, and 05H,.(CO.,H).NH.CO.O,II,.CO.,H. [132®]. From 
the mother-liquor is then decolourised by animal leucine, alcoholic EOII, and phtbalyl chloride 
charcoal and evaporated. The leucine is rocrys- (Kecso, B. 21, 277).—K,A"; concentric groups 
talliscd from alcohol (Schwanert, A. 102, 221; of small slender needles, 
c/. Hinterberger, A. 71,724 Waage, A. 118,295|. Anhydride (0^,2NO)jO. When the pro- 
l^uoino may be detected and isolated by means duct of the action of B^Ol on leucine at 100“ it 
01 its sparingly soluble copper salt (C,H,.,NOJ.2 Cu, treated with alcohol leucine anhydride remains 
although the precipitation ol this sajj is hin- \ undissolvcd, while its di-henzoyl derivative (p. 
^ed by free acids and by some oimanio bodies \ gupra) passes into solution (Destrem, CvjR. 86, 
(BoSracistcr, Sitz. W. 76, 469). 48-1). Leucine anhydride is a white amorphont 

Properties. —Soft nacreous seal* (from al- body, insol. alcohm, but becoming gelatlnoui 
Mhol) resembling oholesterin. It may bo sub- when boiled therewith. It is not easily con- 
limed (Mulder). Decomposed on fusion, giving verted into leucine by boiling water, 
amylominc, C6„ and NH,. Lgivorotatory (Lew- • LEBCINDIN 8VLFHONIC ACID v. Isnnt. 
kovitch, B. 17, 1439 ,oc/. Manthnor, 7, 223). LjgtrcmiMIDJS C.H,,NO. Obtained in small 
Bl. sol. water and alcohol, snsol. ether. Its so- quantity,"ogether with leucine and tyrosine, by 
lubility in water is increased by tlm presence of toiling protcids with dilute H3!§0’,’(LiinpTioht a. 
acetic acid or amalkaline aoatote. When heated Hesse, A. 116, 201; Menmeyer, A. 119, 17; 
wth baryta-water at 160“ it becomes inactive. Thudichnm, O. /. 23, 409). Formed also when 
Tne inactivo leucine is changed to an active va- proteids are treated with bromine-water (Hlasi- 
Iffivorotatoiyi when dissolved in aqueous wetz a. Hebermann, A. 159, 321^, and, togethea 
“Gb by tlie faction of Penieillmm glaacum with benzoyl-leucine, by heatUu lencine trith 
(Bcbnlse a. Boishard,’B. 18,888). HOBs at 200° (Destrem, SL [2) 80,481). Ittt 
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note white trimetrio needles; insol. cold, el. loL 
boiling wateri sol. alcohol, m. sol. ether. May 
be sublimed. Not aflected b; boiling aqaeons 
aoids cr alkalis. 

Iso-leneinimide O^H, ,N0. formed bjr heating 
a-anudo-isohezoio acid in a current of HOI at 
226* (Edhler, A. 134, 869). Minute white 
needles (from alcohol), may be sublimed. InsoL 
water, sol. alcohol. Not affected by boiling 
KOHAq or by acids. 

IfVOO-BSOMO-QUINOinS fHENOLIUIOE 
P. l^MO-DI-OXT-DI-PBEJIYn-AMISB. 

LEirCOOAU,01 C,ACl„0,2aq. [104°]. 
formed by passing chlorine into a cold mixture 
of pyrogallol (10 g.) and glacial acetic acid (20 g.), 
then adding cone. HClAq (6 c.o.), and continuing 
the passage of chlorine. The pp. is washed with 
benzene, dissolved in ether, and ppd. with benz¬ 
ene (Stenhouse a. Groves, 0. J. 28, 1, 704). 
Crystalline crusts composed of small needles. 
Gives off HCl and water on fusion, and forma 
tri-obloro-jlyrogallol and a body resembling 
quinone (Webster, 0. J. Proe. 8, 130). V. sol. 
water and alcohol, m. sol. ether, insol. 08. and 
ligroi'n, si. sol. boiling benzene. Leucogallol is 
converted by zinc-dust and dilate H^SO, to 
tri-chloro-pyrogallol O.Cl,(OH), (Hantzsch a. 
Schniter, B. 20, 2033), It reacts with hydroxyl- 
amin^nd with phenyl-hydrazine. Its consti¬ 
tution may possibly bo; 

__O_. 

OTX3(OHVO(OH).O.O(0H).0(OH).COl,C(.OU):0(OH).0O 
aaiKxn —ooi. ifonvcwi: coi ioi..ooi — 

IiEirCOIINE 0,H,N. This base, occurring 
in coal tar, has been sho™ by Hofmadh (A. 47, 
76; 68, 427), Hoogeweiff a. van Dorp (H. T. G. 
1, 1, 107), and others to be identical with 
quinoline. 

• EEITCOLIHIO ACID C„II„NO,. [162°]. Ob¬ 
tained from coal-tar quinoline (leuooliuo) (10 g.) 
by di^olving as neutral sulphate and treating 
with RMnO, (26 g.) in boiling water, adding the 
latter solution ^wly. Cold solution of KMnO, 
(40 g.) gives only pyridine carboxylic acids 
, (J. Dewar, Pr. 26, 65; 30,168). 

Properties, — Needles. Often syrupy. It 
then becomes crystalline by boiling with water 
for some days. SI. sol. cold water, sol. alcohol. 
The lead salt is insoluble. The silver salt forms 
slender needles. 

Reactions.—I, Thocrystalline acid forms with 
glycerine a substance resembling indoll.—2. A 
solution of the potassium salt at 200° gives 
aniline.—8. Potash fusion gives salicylic acid, 
COj, NH„ and hydrogen.—4. When heated 
with soAa-lime to a low red heat it forms aniline,,! 
NH,, and a small quantity of methyl-pyridine. 

LEUCOMAlNES. Bases occurring in living 
animals (Gautier, Bl. [2] 48,16‘; cf. J. Ph. [6] 
18, 364, 401; Bl, [2] 48, 168). Aeixupa 
-white of egg. Obtained by extracting fre^ 
beef (80 kilos) with tepid water (60 kilof) to 
which '26 g. oxalic acid and f o.e. oi^'genatad 
water is added^ef litre. At the end of 24 hours 
the whole is heated to boiling, filtered, and eva¬ 
porated at 60° in vacuo. The residue is ex¬ 
tracted with 99 p.o. alcohol, filtered, evaporated 
in vaguo, redissolvedin alcohol, filtered, and the i 
alcoholio solution ppd. with ether. The pre- 


LEUOINIMIDB, 
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sations from ether, algohol, and water, and by 

precipitation with HgCl, into the six following 
bases. 

Xontho-creattnine C,H„N,0. Small sulphur- 
yellow micaceous lamintspwith greas^ surface. 
Slightly bitter in taste. Gives off an odour like 
Metamide when heated. . Smells in the cold 
like a dissecting room. When strongly heated it 
gives off an odour of roast beef, and carbonises, 
with evolution of NH, and methylamino. 
Neutral to litmus. Its hydrochloride and platino- 
ohloride are crystallisable and soluble. Its 
solution like creatinine is ppd. by ZnCl,'; tliis 
pp. crystallises from hot water on cooling in* 
groups of needles. AgNO, gives a flocculent pp., 
crystallising from hot wateyn needles. Mercuric 
chloride gives a ygllowish-white pp., sol. alco¬ 
hol. It is not ppd. by iodine in KIAq. Sodium 
phosphomolybdate gives a pp. alter a time. 
Treatment with HjO forms a substance melt¬ 
ing at 174°. • ' 

Chruso-creatinine CjH,N,0. Crystals (from 
water), feebly alkaline. Its hydrochloride 
crystallises in needles, is soluble and not deli¬ 
quescent. The aurochloride is slightly soluble 
and forms crystalline grains. The platino- 
chloride is soluble. Chrusocrcatinine gives no 
pp. with zinc acetate or n^rcnric nitrate, but it 
ppts. alumina from alum. ZIKJl, gives a crys¬ 
talline powder. HgCl^ gives a pp. I in KIAq 
gives a pp. Sodium phosphomolybdate gives 
an abundant yellow pp. 

Amphicreatlne C,H„N,0,. feeble base, 
forming bright-yellow cry-stals. Its hydro¬ 
chloride is crystalline and non-deliquesccut. 
Its platinochloride is soluble and forms lozenge¬ 
shaped tables. It ppts. sodium phosphomolyb¬ 
date, but not HgClj. 

Pseudocreatine C.HsNjO. flesh-coloured 
powder composed of minute crystallinb grains, 
forms a very soluble hydrochloride, resembling 
that of hypoxanthine, crystallising in whet¬ 
stone-like shapes. Ilk aqueous solution is ppd. 
by HgClj. AgNO, gives a gelatinous pp. I’pd. 
by ammoniacal but not by neutral lead aeetate. 
When evaporated with HNO, like xanthine it 
loaves a residue which is turned orange-red by 
potash. 

A base C|,H,,N|„0, crystallisingjn colour, 
less rectangular tables, with crystalline hydro¬ 
chloride and platinochloride. 

A base 0|,H,,N„05 resembling both the pre- 
ceding and xanthocre^inine. 

liEUCONIC ACID 0,(OH)|, or 0,0,5aq t.^ 

0<°T. 0.^ 

\0(OH),.C(OH), NCO.CO 
eroconie acii. Deca-oxy-pentamethylene. Pre¬ 
pared by adding finely powdered pure croeonio 
acid (1 pt.) to cooled HNO, of S.G. 1-86 (6-8 pts.); 
the mixture solidipes to a magma of colourless 
needles, i^ich are washed *ith ether-alcohol and 
finally with *ther (Kietzki a. Benkiser, B. 19, 
801; cf. Wilh A. 118, 117; Letch, A. 124, 20). 
Gum-like mass. V. e. sol. waterasl. sol. alcohol, 
inrok ether. Sweet taste. It is readily reduced to 
orooonio acid. ^ dissolving in alkalis it is en¬ 
tirely alter^. Treated with tei-amido-benzene 
it forms a violet colouring matter, 4urned brown 
kw /Wi 41 /V r AA AAn\ A . 


»ronaBavioie5 0Oiounngmamr,4urnecl brown 
mpitate iBaiy be separated by a senes of oi 7 i|teIli- bgr alkalis (Witt, 0 ./. 49 , 409 ).— 
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■morphou, d. «oI. water.*— floo- 
eolent .pp.—Pb,(0,H,0,),i pp.—Ag,0,H,0, (W.). 

Penta-oxim Oj(NOH),. YgUow oryetalline 
■olid. Fymed by tTie lotion ol bydroxylamine 
opon orooonio or leuconio acid. DecompoBoa 
■uddenly at 172'’.—0,H,N,0jKj: very explo- 
live.' The penta-oxim may be reduced by 
/C(NH,);C(NHJ 

BnOl, to OH(NH,)< | which 

•N3(NHj);C(NHj) 
forms crystalline salts. 

Tetra-acetyl derivative of the penta- 
»$im Oj{NOH)(NOAo), aq (from benzene). From 
tfie penta-oxim and Ao^O at 45“ (Nietzki a. 
Bosemann, B. 22, 916). Plates (from Ao,0) or 
needles containing chloroform (from chloro¬ 
form); SI. sol. hot benzenea Decomposed at 
100 “. 

Tetra-oxim CjH,N.O, i.$. r 

,-C(NOH).C(NOH) . 

CO< I When potassium crroo- 

\C(NOH).C(NOH) 

nate (30 g.) is gj^dnally added to a cooled mix> 
ture of HNO, (46 g. of S.G. 1*39) and water (40 g.), 
and the product is diluted with water (500 c.c.) 
and heated with bydroxylamine hydrochloride 
(180 g.) for some hours at 45° and finally at 100° 
there is formed ^p. mixed oxims. This is 
dissolved in aqueous NojCOg and CO, is passed 
in, whereupon the penta<oxim is ppd. wliile 
the tetra>oxim can be ppd. from the filtrate 
by HCI. Yellow pp. Explodes at 160°. Its 
sodium doidvative is y. sol. water, but is ppd. on 
adding alooliol or NaCl, apparently in the form 
of NajCsHjN^O,. 

Carbonyl-dl-toluqrdnoxalino CjeH^N^O ije, 

Lll II I Leuconic-acid- 

\W.G -C.n/ 

di-tolyle.ne- 0 -diamiile. [above 800“]. Formed 


,by adding a salt ol tolylene-o-diamine to a cold 
aqueous solution of leuconio acid. Golden-yellow 
needles. V. sol. warm chloroform, si. sol. hot 
alcohol and acetic acid, insol. water. Weak 
base. 

Phenyl hydraeide (C,H„Nj)jO,:C;NjHPh: 
Bed needles (from acetic acid); v. sol. chloro¬ 
form, si. bc4. alcohol. Weak base. The hydro¬ 
chloride forms a dark-green pp. (Nietzki a. Ben- 
kiser, B. 19, 776). 

BFXJCOTIN V. Goto bakx. 

BEUCOTDEIC ACID 9„H„N,0,. Oxalanttn. 
Boimed when a solution of alloxanio acid is 
rapidly boiled down to a ayAp; cold water is 
then added which leaves the leucotnri»aoid un- 
dibsolved (Schlieper, A, 66, 1). Farmed also by 
reducing parabanio acid with zinc and4IClAqia 
the cold (Limprioht, A. Ill, 134). White crys¬ 
talline powder, insol. cold, m. sol. hot, water. 
Decomposes alkaline carbonates on boiling. De¬ 
composed by heating with KOH, giving oft NIJj, 
and forming ozaluri(Pacid. Its ammeniacal so¬ 
lution is ppd. by AgNOj, a&d on Boiling reduc¬ 
tion takes place. Boiling cone. dNO, does not 
attack it. “ • 

ISTOSTIO ACID 0„H,jO, Saq. An aoid'said 
by Wiederhold (O. 0. 1884, 97J) to bo obtained 
by boiling hevalosSwith baryta-water. Yellowish- 
brown powder, t. ioL alcohol and water. De- 
ooaiposed by heat. 


IICABEHB {168<>-172“). 8.Q. U 

‘835. An inactive terpene obtained b^ the action 
of ZnOl, or P,0, on the essential oil of Licari 
Kanali (Morin, A. Oh. [6} 25,427). Oono.ia)Ua 
forms C„H,,2HC1, a colourless liquid, S.G. 
1'0C9, inactive to-light, and decomposed on dis¬ 
tillation into licarene and hydroohloric acid. 
T);ie essential oil 0„H„0 mij^it be looked opon 
as licarene hydrate and exhibits the following 
properties(198“) at 756 mm. S.G. M ‘BBSi 
[a]u = —19 at 16°. It is sol. alcohol, ether, and 
glycerin. 

LICHERIKE 0,H„0,. Occurs in Iceland 
moss. 

Preparation. — Oeiraria islandica or other 
similar lichen is heated for several hours with a 
2 p.o. solution of K^COg. The aqueous solution 
is ppd. by alcohol (Honig a. Schubert, M. 8,460; 
ef. Knop a. Sohnedermann, A. 65,164; Maschke, 

J. pr. 61, 7: Davidson, N. Ed. P. J. 28, 200; 
Errera, Bn. 1, 882; Bauer, d. pr. ra 34, 49; 
Klason, B. 19, 2641). 

Propccfics.—Gelatinous pp., v. si. sol. cold 
water. Boiling water forms an opalescent solu¬ 
tion ; reppd. on cooling or on adding alcohol. 
Gives no blue colour with I and HgSO,. Dissolves 
in HCI, from which solution gt is ppd. in snow- 
white flocks by alcohol. Weak hot acids convert 
it alter some time into a dextro-rotatory nugar. 
Wj ■* + 66°. Glucose is also formed. Two carbo¬ 
hydrates, resembling soluble starch in their pro¬ 
perties, are present in the aqueous solutir ^,, 

llbHCSk-..,:--'.-!- SIC AQT- 
120°]. tih °?fi4™occurring in Icelanu moss 
(Sohnedermann a. Knop, A. 66,149), and pro¬ 
bably also in the fly-agaric or toadstool (Bolley, 
A. 86, 60). Obtained by boiling Iceland moss 
for 15 minutes with dilute alcohol and some 

K, CO„ filtering, adding HOlAq and 4 volumes of, 
water. The pp. is boiled with alcohol of 46 p.o., 
whence a mixture of licheno-stcaric and cetraric 
acids separates on cooling. The lichono-gtearic 
acid is extracted from the mass by petroleum, 
and recrystallised from alcohol. Aass of radiating 
needles which soon change to delicate pearly 
lamina). Has a rancid taste. Insol. water, v. sol. 
alcohol, ether, and oils. Is not attacked by AcOI. 
On oxidation it yields CO- and decoio acid (Hil- 
ger a. Buchner, B. 23, 461). The ammonium 
salt forms a jelly containing extremely slender 
needles.—BaA'^: greyish-white pp. which cakes 
together jn boiling water.—PbA',: flocoulent pp. 
fusing under water.—AgA'. 

LIEBEBHANN'S BEACTION. A blue or 
green colour obtained by warming phenol with 
H,SO, containing nitrous acid. It may be used 
%s a test for phenol or for nitrous acid. Yarions 
derivatives of phenol may be used instead of 
phenol, while nitroso- and oximido-oompounds 
usually react like' nitrous acid. 

LIGHT. For an account of the applications 
of optical methods of inquiry to chemical pro¬ 
blems, v^Bvsictg, METHODS, Section Ofuoal. 

LIGNIFICATIOK v. Liuhove.. 

LIGKO-OBBIO ACID 0,.H„0,or 0„H„.CO,H. 
[81°]. Occurs in tha paraffin obtained from 
beech-wood tar (Hell, J3,18,1709). Occurs also 
in the product ^ tha saponification of earth-nut 
oil (KreUing, b. 21, 880). ^lourless felted 
needles or plates (from alcohol). 

Balts.— A'Na: white powder,—A'K: while 
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powd«r, sol. ftleohol.— ttflifi : white pp. [o. 165“]. 
—A',Ca; ^en powder, sol. hot benzene.— 
A'|Fb: white powder, [117“] v. sol. hot benzene. 

Methyl ethtr K'^a. [68“]. White gUs* 

tening plates. Sol. CS„ OHCl,, 0,H., ether, and 
ligrpin; si. sol. alpohol. Distils nndeoomposed 
at a high temperatare. 

Ethylether A'Et. [65“]; (310“ at20mm.t 
860° at 760“ mm.). Glistening plates. * 

Chloride 0aH„.0001. [48“-60“]. Plates. 
Sol. ether. 

^lONONE {Lignin, Lignose; Ligniftcation). 
Ugniflcation, or the process of wood formation, 
is one of the principal of the modifications of 
the oelhwall, by which it and the tissues con¬ 
taining it are differentiated for fulfilling their 
several functions. The history of a lignified 
cell, or rather of the substance of the cell-wall, 
is nsually stated to consist of (1) the elaboration 
of the primary cell-wall from materials in pro¬ 
toplasm, and formed at its limiting film as an 
envelope At pure cellulose; (2) the induration 
of this cell-wall, {.s. Ugnification, by the infil¬ 
tration of substances, which when dox>osited are 
known as ‘ lignin,’ or more vaguely as ‘ inorus- 
tive * substance. Lignification is recognised by 
the morphological^, changes with which it is 
associated, as well as by the very characteristic 
rcaot(onB of the product (Ooodale, Phys. Potany, 
1885). These products, although presenting a 
wide range of differences, corresponding with 
variatljms in structural and other obaractoristics 
of“S5—they 0Qj-„7.*—„,t;.li natu¬ 
rally, and as regards their chief constituent, into 
a homogeneous chemical group, designated by 
the term lignocellulose, of which the typical 
features are represented in the substance of the 
jute fibre (yol. i. p. 719). 

It is the purpose of this article to give a 
Brief account of more recent researches into 
the constitution of this typical lignocellulose, 
and to^show the bearings of the results arrived 
at upon the chemistry of the woods, the most 
nnmerons and important section of the group. 
The advantages of the jute fibre over the latter 
as a subject of study are that it is a simple 
tissue, whereas the woods are complex aggre¬ 
gates, that as an isolated fibred it is much more 
easy of penetration by reagents, and that as a 
product of only a few months’ growth it has not 
undergone such secondary changes in composi¬ 
tion as necessarily take place in the substance of 
a perennial stem or true wood. Sueff charac¬ 
teristics mark out the jute fibre substance as a 
natural basis for the general solution of the 
chemical problem of lignification. 

Evii^ence has already been given (vol. i« 
loe. eft.) for regarding this product as chemi- 
oally homogeneous, which view; is further de¬ 
veloped in the investigations referred to (0, J. 
1889.199). In all reactions in which hydroxyl 
groups only are brought into ploy—hydrolysis 
and etherification—it behavea as am integral 
eompound (lignocellulose), of r^ch the formula 
0,„H„0a is a;^ approximate empirical expres¬ 
sion. The limit of ’nitration’ is the tetrani- 
trate, indicating a numlmr of OH groups in the 
original less by two than in the molecule of 
eeliulose, similarly represented, Lt, as 0„H^0„. 
The product is of a bright gold colour, with a 
lUky lostca. In farther contradistinction to 


cellulose, the OH moups of the lignocellulose 
react with acetic anhydride at its boiling-point 
Its reaction wi& chlorine has been studied 
quantitatively; i grm. of tbe purified fibre-sub 
stance takes up 64-55 o.dt CO (calc, at 0° and 
760 mm.), or approximately 16 p.o. by weight, 
the quantity of 01 as HCl formed being equal 
to that entering the molecule. The chlorinated 
product n(0„H„Cl,OJ,* a simple substitation- 
derivative of the non-cellulose Constituent (which 
we may regard as «(0,iHj,01,0,)), contains mairo- 
gallol in combination with a body not yet com¬ 
pletely studied, but yielding furfural on hydro-„ 
lysis. In addition to the molecular groupings 
thus indicated, the presence of methyl groups is 
proved by the formation gf methyl ohloride on 
heating this compound, and of acetic acid on de¬ 
structive distillation of the fibre substance, as alss 
by d!,isolving it in sulpburio acid, dilating and 
distyling. These Msults afford a general view;, of 
th..4ionstitationof tbe ‘lignin’ substance, as it has 
been termed hitherto. Wo may regard it as con¬ 
taining closed 0, chains, further characterised by 
the presence of ketone- or quinone-oxygen, and 
united to the furfural-yielding body, which is 
probably related to ‘ wood-gum ’ (‘ Holzgummi ’). 
Tollens has, in fact, isolated xylose from the 
jute-fibre (B. 22, 1046), though in very small 
quantity, and we would note h^ the increase in 
the proportion of the parent substance, wood- 
gum, with the more advanced lignification of 
perennial stems, as additional evidence for this 
view. It is diUicult to localise the methyl groups; 
but they would appear to be independent of the 
above, and may bo regarded as existing in an 
acetic residue in combination. For a substance 
of marked kctonic and aldehydic characteristics, 
the terms ligjfin and ligfwse are obviously un- 
Buited, and should give place, according to pre¬ 
sent views, to ligjtoac, by which, therSore, we 
shall designate the non-cellulose component of 
the lignocelluloses generally. 

The ligiione of xfiant cells generally in the 
earlier stage of growth, i,e, lignification, appears 
to be not merely similar to but identical with 
that of jute. Proof of this has been afforded by 
the particular investigation of such widely dif¬ 
fering structures as the atony concretions of 
pears —Erdmann’s glycodruposc—the fibrovas- 
cular bundles of Musa Paradisiaca (Monocot.), 
and tbe bast fibres of the Sida species (0. J, 
1882, 108; 1883,19; 1889, 212). 

• But very few of the woods have been parti¬ 
cularly investigated in regard to the constitution 
of the wood subiStanco, and for the most part 
only in r^ard to the products of hydrolysis {v. 
vol. i. p. 719^ Thus Erdmann concluded from 
his study,of coniferous wood that its chief con- 
stituent—‘^ycolignose’—is a chemical indi¬ 
vidual speoies of glucoside reaolvod 

by treatment with boiling acids into * Ugnose * 
and a fermentable sugar (glucose). 
Tne presvioe of closed Of chains in the * li^* 
nose * molecole was* evidenced bv its vielding 
protocatechuib acid on fusion wiui alkaline hy- 

* A more direct conversion of the lignono into dcSuitoIj’ 
aretmStio products is that whloh takes place spontonvou^y 
wbehmosscsotjate^reexposedtomolsnireandheat From 
fpeolmens of fibre * rotted * under snotseondltions Cross and 
Sevan obtained an astrin^t sabstanoe whloli 

jiaidod phioroginool and pfotooateehate aoid oa loalea 
with potash <(?&/. 188a» 
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' «H/iiv^uvu ujttt the wood ol 
he widely different poplar species was similar 
t not identical in ’ composition {A. Suppl, 5, 
38). , • • * 

The Itter researolies of F. Bente (Z>. P. J. 
17» 235}f although modifying these views, 
biefly in variation in the results of hydro- 
^is, nevertheless in the main cojihrm them. 
?he general conformity of the woods to the 
jrpes above deaorijj^d as representative is shown: 

(1) In the close similarity of their character- 
}tio reactions. Of these we may mention (a) the 
olouration produced with solutions of the aro¬ 
matic amines (golden-yellow), and of solutious 
wf the phenols in hydrochloric acid, most cha- 
ractoristic of which is the reaction with phloro- 
glucol (crimson); (f>)*the powerfully reducing 
action of the wood substance ifl)on the oxides of 
copper, silver, gold, and mercury—showing the 
presence of aldchydic groups f (c) the reactions 
with the halogens yielding, in thecase of chlorine, 
substitution products of definite quinone-chloride 
characteristics, attended by complete resolu¬ 
tion into llgnonG^(cbloride) and cellulose: with 
bromine and iodine less definite compounds, 
but constant under constant conditions; (d) with 
nitric and sulphuric acids yellow-coloured ex¬ 
plosive nitrates; (e) with acetic anhydride at its ' 

^__^..i _ • 
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(8) In tfas prodooto ot thsir destr-' 
tillation, wbiohi when tarried out <' 
oon^tiona, gives results whJe' 
for the several woods. > .^.>^ries 

ol such distillations Senfl 

(S. 18,60), the rof ' ^^aHn peroentMos 

ol the wood.. " , ^^^^^atillate, (8) tar, 

13) crude^^ijjSffiydrous acid (acetio), 
(fl) oharo --,0^ lollowing numbers 
repr" ' .^aSms ol the percentages observed: 

• (4) 2-6, (5) 20-30, (6) 17-86. 

the more important species, 
^s, Populus, Botula, Fagus, and Finns, 
were included in the research, and shown by tbs 
results to resemble one another very closely in 
composition. The products may be more parti¬ 
cularly classified as regards the light which they 
throw upon the molecular grouping ot the parent 
substance into: (a) members of the fatty series : 
alcohols, ketones, aldehydes, and acids generally 
of low molccnlar weights; (h) furfural and its 
homologucs; (c) a group ol aromatic bodies, 
constituting ‘creosote,’ which may be described 
as a mixture ol guaiacol and oreosol, containing 
besides, methyl-crcosol and the dimethyl ethers 
ol pyrogallol and its homologucs in varying pro¬ 
portions (Sohorlemmer, ‘ History ol Creosote,’ 

. __ ___ S. C./. 4,162). These divisioBs, it will be noted, 

boiling-point and with fienzoyl chloride in pre- ' correspond with the ascertained grouping qf the 
.complicated lignone moleoulo (supra), ot wLich 


senoo of alkalis, the corresponding ethereal dcri 
vatives; (/) witli solutions ol the caustic alkalis 
at 160°-19()‘’, with bisulphites (of the alkaline 
earths) at 160'’~170° and with sulphurous acid (7 
p.o. solution) at 90“-105“, attended by complete 
resolution into lignone (soluble derivatives) and 
celiclose (insoluble). 

(2) In their empiric.il composition, which 
shows a remarkable uaitormity throughout the 
group. This is illustrated in the appended table 
of result# ol analyses and determinations ol 
calorific equivalents (Gottlieb, J. pr. [2] 28, 
885) 


Wood 

Ash 

Nitro¬ 

gen 

—%— 

Car- 

bon 

Hy. 

(Iro- 

g.‘ri 

Ouloriflo 
equiralouts 
per 1 gram 

Oak • 


0-37 

_ 

5016 

6-03 

4620 

Aeh 


0-57 

— 

49-18 

6-17 

4711 

Hornbeam 


0-50 

— 

48-99 

6-’20 

4728 

Beech . 

• 

0-67 

0-09 

4906 

6-11 

4777 

Birch • 


0-29 

0-10 

48-88 

6-06 

4771 

Fir . 

• 

0-28 

0'05 

60-36 

6-92 

6035 

Pine . 

• 

0-37 

004 

50-31 

6-20 

5085 • 


An investigation by N. Schuppo ol the ohemical 
oomposition ot a number of wood^ tissues 
(Phann, J. [8] 14, 62) led to the following con¬ 
clusions : (a) that tLo woods are unifornTin their 
oharuteristicB, being composed ol cellulose and 
‘ lignin ’ in somewhat variable proportions; 

(b) the oelluloae when isolated (Schultzo’s pro¬ 
cess) having the oogipositioS 0,H|„0,; anA 

(c) ’ lignin,' being represented by t^e &pirioal 

formula 0„H„0„ which is closely similar to that 
obtained lor th^ ‘ lignone ’ ol jute. Further, 
G. W. Hawes has examined the woods ol typval 
^rogens, e.g. lycopodium, equisetum, and asp# 
alum, and finds that they do not differ essentially 
in oomposition from oxogonoss woods (Am. S. 
P] 7, 888). ^ ' 

Tei. iil. 


they afford additional confirmation. It is obvious 
that the process of destruotive distillation must 
be attended with oomplioations arising from 
secondary reactions, but the temporaturos in ^e 
case of wood aro BulTioiently low to reduce these 
to a minimum; thus the yields ot furfural are at 
a maximum when the temperature does not 
exceed 200° (Hcill, B. 10, 986), and the aoetio 
acid is increased considerably beyond the per¬ 
centages given by Senfl (supra), viz. from 2-6 to' 
6-10, by raising the temperature very gradually 
through 160°-.800“ (W.Budnew, D.P. J. 264, 88 
& 128), no doubt at the expense of the mefiiyia- 
tion of the aromatio derivatives.. This subject, 
however, except in regard to the outlines whioh 
wo have sketched, belongs rather to the general 
theory of destructive distillation. 

The fundamental tissue of the woods we re¬ 
gard, therefore, in all cases as a lignocellulose, of 
which the lignone portion, while possessing the 
typical characteristics common to the group, is 
no doubt variously differentiated with the 
‘Specialised eharacteristios ot familios, and 
indeed species and individuals. 

In addition to the fnndamenial tissue the 
woods contain other constituents, whioh from 
t^jeir nature are seen to be more or less viveu- 
titious. They are, in fact, generally removable 
by the action ot solvents (in the case of resins, 
gum-resins, bals.lms, <ko.), or by simple hydro¬ 
lysis. In this group wo may mention such de¬ 
finitely aromatio derivatives as ooniferin and 
vanillm (M. Singer, M. 3, 395), the tinotorial 
constituent ot the dye woods; also the very 
oharaoteristio and important constituent of most 
exogenous woods knowm as ’ wood-gum ’ (Holz- 
gummi), first described by Thomsen (J. pr. [2] 
19,146), who found qiiiiititiee varying from 8 p-o. 
to 20 p.o. ot the woods examined. This body 
yields on hydrolpia the 0, sugar, xylose (Toilens, 

I UtUers. a. 4. Ayr. Chtm. Cab. OOttingsn An- 
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nal&n, 264, 826), vrhiol) b; further resolution 
juelds furtural. Whether the rrood-gum is a 
product of resolution ol thelignone molecule has 
aot^et been disclosed^ but it would appear to be 
probable. A similar remark applies to the aro¬ 
matic derivativeg above mentioned. 

In conclusion we must briefly notice a recent 
contribution to tbn subject ol the ‘ constitution 
of lignin ’ |Lange, Ztschr.Physiol. Chem. 14,2l7). 
This consists in a study of the soluble products 
of resolution of certain woods—beech, oak, and 
ik —by hosting with strong solutions of the alka¬ 
line hydrates at 186°. In addition to formic and 
acetic acids, traces of higher fatty acids, oxalic 
acid and small quantities of pyrocatechol and 
protocatechuic acids, there were obtained certain 
amorphous bodies of brown colour, which the 
author terms lignic acids. These were resolved 
by treatment with alcohol into (a) soluble, (6) 
insoluble in this menstruum. The empirical 
composition of these derivatives is subjoined: 

* W (b) 

— -t- - ^ — 1 _ 

Lignic Beech 0. 61-3 H. 6-4 0. 69 0 H. 6-4 

acids Oak C. 60-9 H. 6-4 - 

from Fir C. 61-6 H. 6 0 0. 60 4 H. 6 0 

The yield of thcjfo bodies is from 12-16 p.o. of 
the weight of the wood. The insoluble residues 
frofg. the original alkaline digestion are described 
as * celluloses,’ but the description is doubtful. 
These results have an empirical value, but throw 
little light on the constitution of the wood sub¬ 
stance. They afford additional evidence, how¬ 
ever, of the general similarity of woods of various 
origin. 

Digested with alkalis at higher temperatures 
(200°-260°) than those employed in the researches 
detailed above, the lignocelluloses are resolved 
, for the most part into oxalic and carbonic acids. 
With pofassium hydrate—which appears to give 
the maximum yield—the following proportions 
of oxalic acid have been obtained, the yield being 
calculated on the dry woods: pine, 94-7 p.c.; 
poplar,93'2 pK). j oak, 83'4 p.o. (W. Thorn, D. P. J. 
210, 24). It is evident that the oxalic acid is 
derived from both lignone and cellulose, which 
are therefore probably similarly constituted as 
regards the arrangement of the C. atoms. 

The action of the alkalis, however, at the 
point at which they resolve the lignocellulose is 
loo severe to afford any trustworthy evidence, 
from the study of the products, as to the constitu¬ 
tion of the original substance. Tffe problem 
can only be solved by first studying those re¬ 
actions which yield definite substitution or ethe¬ 
real derivatives; these are chiefly chlorination, 
conversion into nitrates, acetates, and benzoatrs, 
and the reaction with bisulphites (solutions) at 
high temperatures. . 

In this article we do not attempt a special 
description ol the woods or their constituents; 
our endeavour is rather to generalise whht is 
known concerning the woo^ subst^ce ^iroper, 
that which ^resists mechanical solvents alto¬ 
gether, and” hydrolytic agents up to a certain 
degree of intensity. 0. F. C. 

UOSOlH. The mixture of homologues of 
methane obtained by collecting the portion of 
petroleum that boils below 100°. 

UOVUN. A crimson colouring matter in 
ripe privet berries (Nioklds, f, Ph. [8J 86,828), 


sol. water and alcohol, insol. ether. Does not 
contain nitrogen. Coloured green by alkalis. 

U0IISTBI9. A yellow hygroscopic bitter 
mass extracted from le&ves of the privet {Ligus- 
trum vulgare), insol. e&er and amohol, sol. 
water and dilute alcohol. Cone. H,SO« gives an 
indigo-blue solution (Polex, Ar. Ph. [2] 17, 76). 

LiaUSTSOH. [ 0 .100^. (2C0°-280°). Occurs 
in privet bark (Beinsch, J. 1847, 787). Needles; 
V. sol. water, alcohol, and ether. Tastes 
bitter. Beduoes ammoniaoal AgNO,. 

LOni. Oxide of calcium, CaO: v. voi. i. p. 
666 . 

LIME, CHLOBIOE OF. A name sometimes 
given to bleaching powder ; v. Bleachino powoeb, 
vol. ii. p. 17. ,, 

LIME LEAFijOIL. The fragrant oil obtained 
by distilling the leaves ol Citrus Limetta with 
steam contains ^ citrene (o. 176°), inactive to 
light, and with refractive index for red jrays 
1'4611 at 30°, tcrpinol, methyl ehnyl ketone,'and 
a colophene (F. Watts, C. J. 49, 316). 

LIMES, OTTO OF. Obtained by rasping and 
squeezing from the unripe p?el of the fruit of 
Citrus limetta. Contains a terpene (176°) and 
a soft rosin, not volatile at 260°. On standing 
the rosin deposits C.,,H„0, [102°] (Wright a. 
Piesse, C. J. 32, 618). „ 

LIMETTIC ACID C„H,0,. Obtained by the 
action ol II^SO, and E,Cr,0, on the oil of lime 
(from Citrus Limetta) and on oil ol rosemary 
(Vohl, N. Ber. Arch. 74,16). White crystalline 
body; may be sublimed. Has no taste or smell. 
SI. sol. water, v. sol. alcohol.—Ag.jA": powder, 
si. sol. water, blackening on exposure to light. 

LIMETTIN c,n„0,. [122°]. A neutral 

body occurring in oil ol limes (Tildon, 0. J. Proc. 
6, 30). Tufts ol pale-yellow needles (from alco¬ 
hol). Not acted upon by AoCl or by phenyl- 
hydrazine. Bromine forms colourless scales of 
C„,H|,Br,0,. Boiling cone. NaOHAq forms 
NaOAc and crystalline C„H„(0H)0,. 

LIMONENE. u terpene occurring in oil 6f 
lemon and in many other essential oils; v. 

LIMONIN C^O,. [276°]. (Patemo a. 

Oglialoro, ff. 9, 64); [246°] (Hoffmann, Ar. Ph. 
[3] 14, 839). A bitter substance contained in 
the pips of oranges and lemctis (Bernays, 
Buchner’s Bep. [3] 21,306; A. 40,317; Schmidt, 
A. 61, 338). The pips are exhausted with boil¬ 
ing water, alcohol is added, and the mixture is 
• boiled with inverted condenser. After filtering, 
and distilling off the alcohol, limonin is (eft, 
together with a fatty substance which may be 
remove^ by CSj. 1600 g. of pips yield 80 g. of 
limonin (P. a. Q.). Lamines; si. sol. water, 
ether, snd.NH^q, v. sol. alcohol, HOAc, KOHAq, 
and baryta-water. The barium salt is not de¬ 
composed by COr Cone. HjSO, forms a red 
liquid, from which the limonin is ppd. by 
water. r. 

’ LIIKALOES OIL. IKie essence of linaloes, 
obtained fmm the wood of lAcari kanali, the 
white cedar of Cayenne, is a slightly coloured 
liquid with an odour like ros^and lemon. After 
^fttillation over CaOl, it consists of 0,^„0 
(198°) S.G. 16,-868. Mb« - 19at 16°. Itfasol. 
ucohol, ether, and glycerlS. When distilled 
with Zadt it yields a terpene,«. LtOABEm. By 
prolonged treatment with saturated HOlAq and- 
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xjmars to light it ^elBs 0,^u2H01, an 
ptioally inactive liquid with a oamphor-like 
dour, and S.O. ^ l‘069v Wheat distilled with 
ime it fields lioaren'e. 0„H,„ (c. 170°), S.Q. 
« -886 (Morin, C. B. 92,998; 94,733). 

UKIH. 0.62-9p.o. &4’7p.o. Acrfstalliaable 
obstanoe obtained by digesting ZiinumcaiAartt- 
um with milk of lime, Utering, ppg. with HOI, 
nd extracting with ether (Pageusteoher, A. 40, 
29; C. Sohrdder, if. Bep. Pliarm. 10, 11). 
■ilky crystals, v. si. sol. water, v. e. sol. alcohol 
nd ether, m. sol. chloroform and HOAo. The 
l<sAolio solution is intensely bitter. 

liINOLElC AOID CggH^Oj. Linolic acid. 
.0.14 -92. Occni's as glyceryl ether in linseed 
il, hemp oil, poppy oil,tDlirc oil, nut oil, ootton- 
sed oil, earth-nut oil, almond oik oil of sesame, 
aim oil, cacao butter, and probably in most 
xed vegetable oils(l'eloui!c a.Boi^et, A.Ch. [2J 59, 
3:Iiaurent, A. gii. [2] 05,150, 298; Liebig, A. 
S, 113; Saco, A. 51, 214; Schuler, A. 101, 252; 
Oudemans, J. 185H, 304; Hazura a. Griissner, Jlf. 
9, 944 ; 10, 242 ; ^enedikt a. Hazura, M. 10, 
353). It does not occur in animal oils, so that 
when the acids obtiiinod by saponifying animal 
oils aro oxidised by KMnO, no sativic acid will 
be formed, but di-oxy-steario acid will be among 
the products, this bcing^crived from oleic acid 
(B. a. H.). ^ 

Preparation. —Crude linseed oil or hemp oil 
is evaporated with aqueous NaOH, tho sodium 
soap is decomposed by HjSO,, and the crude 
acid dissolved in alcohol, neutralised with NHj, 
and ppd. by BaCl,. The barium salt is dissolved 
in ether, HCl is added, tho ether decanted from 
PI^. BaClj, evaporated, and the liberated acid 
dried in vacuo over HjSO, (Schiller; Bauer a. 
Hazara, M. 7,210). The acid so obtained is 
a mixtqre oleic, linoleic, linolcnic, and iso- 
linolenio acid (Hazura). By treatment with 
bromine at 0° and reduction of tho product 
®i»P»aBLOi with zinc and HCl jiure linoleic acid 
. is got. ’’’ 

Properties. —Faintly-yellow limpid oil. Does 
not solidify at —18°. Insol. water, v. sol. ether, 
m. sol. alcohol. When distilled under 90 mm. 
pressure one-third passes over at 290°, and the 
distillate contains sebaoio acid C„U|,0, [130°] 
and an oily mixture (Hazura a. Griissner, M. 9, 
206; of. Norton a. Bichardson, B. 20, 2735). 

Beactixms. —1. Potash-fusion gives myristic, 
acetic, and formic acids, with traces of azelaio 
acid.—2. KMnO,, hydrogen peroxide, and MnO, 
witliJHjSO,, oxidise it to azelaio acid.—3. EMnO, 
in presence of KOHAq converts It into sativic 
acid, some azel^o acid also being formedw But 
alkaline EMnO, oxidises crude linoleic »oid from 
linseed oa(100g.) into sativic acid0,,H_(0«).0. 
[17S°] (6-6 g.), Bnusio acid 0„H„(OH)^, [204°] 
(4-6 g.), isolinnsio acid [176°] {16-8 g.), and di- 
oxy-steario acid 0„H„pH),0, [137°] (1-2 g.) 
(Hazura, Mi 9,180; cf. Dieft a. Beformatsky,-& 
20, 1211). It appears "therefore that <tiru^ 
linoleic acid consists of linoleic acid* 0„H„O, 
(which gives sativic acid on oxidation)* Unolenio 
acid 0 „H ,,02 (whlolf gives linusio acid), isolino- 
lenio acid (which gives isolinnsio), and oleic aoiif 
(which gives di-oxy.s|aario acid). The formation 
« sativic acid in tbis'manner may be made use 
M^M a test for linoldo acid.— 4. Bromine at 
wwnwy WtapenKorva fomu with crude liMlefa 


Oj,H„Br,^ F177°]. Bromine at 0° 
xabromide 0,,HnBr,0,[116°] (Hazura, 


acid solid 
forms a tetrah 
M. 8,147; Hazura a. f'ri^ioh,'.if. 8,166, 246). 
Of these two compounds the former is formed 
from Unolenio, the latter from linoleic acid. Fore 
linoleic acid gives only 0„H,)Br,0, [116°].-*- 
6. Faming HIAq and amorphous phosphorus 
concerts it into stearic acid (Peters, M. 7, 662). 

Salts.—The salts are not crystalline. With 
the exception of tho salts of the alkalis they are 
insol. water. They are sol. ether. With the ex¬ 
ception of tho Pb, Mn, Na, and NH, salts thojT 
are insol. alcohol.—BaA', (Peters). 

linolcnic acid CigHjjO,. Obtained by treat¬ 
ing the compound C|,H,„Br,0., [177°] {v. supra) 
dissolved in alcohol with zinc and HCl (Hazara, 
M. 8, 267). Yields on oxidation by alkaline 
EMnO, no solid acid except linusio (hexa-oxy- 
stearic) acid [201°]. Bromine forms only 
CnH,,Br,0, [177°]. Linolenic acid ‘ dries ’ 
rapidly when exposed to air, through oxidation. 
Its salts behave in like manner. The more 
glyceryl liuolenate there is in an oil the more 
rapidly does it dry. Glyceryl linolenate and 
isolinolcnate also possess drying properties, but 
glyceryl oleate docs not. The product produced 
by exposing the acids to air is an anhydride, 
insol. other, but furnishing soluble acids when 
heated with alkalis. w 

Isolinolenic acid GigHagO,. An acid assumed 
to exist in crude linoleic acid on account of the 
formation of isolinnsio acid on its oxidation. 
When crude linoleic acid is oxidised by EMnO, 
in alkaline solution, and the product ppd. by 
HgSO,, there is obtained a mixture of fatty acids 
whence cold ether extracts di-oxy-steario acid, 
sativic acid remaining undissolved^. The filtrate 
from the ppd. acids is neutralised with NaOH, 
evaporated, again ppd. with H,SO„ the pp. 
extracted with ctlior, and the residue crystaUised 
from alcohol and then from water, whereby it 
may bo separated into linusio and isolinoiio 
acids. a 

LINSEED OIL. Tho oil expresfed from the 
seeds of flax (Linum usitatissimum). Like 
other drying oils when exposed to the air it 
dries up to a transparent resinous mass. Lin¬ 
seed oil is composed of the glyceryl ethers of 
oleic, linoleic, Unolenio, and isolinolenic acids. 

V. Liholkio Acn>. Linseed oil dissolves some 
oxide of lead when heated therewith, being de¬ 
colourised aii^ rendered more easily drying(boiled 
\)ii;. 

LINFSIC ACID V . Hbxx-oxy-steabio acid. 

Isolinusic acid v. Hexa-oxy-stxabio Aom. 

LIQUIDAM B A B . A balsam obtained from 
a Idtge tree, Liquidambar styracifoUa, grovffng 
in Florida and Mexico. It resembles balsam of 
Peru, containing ciapamyl cinnamate, styrene, 
and cinnamic acid (Harrison, Ar. Ph. [8] 6,641; 
Mais^, Ar. Ph. [3] 6, 646), 

, LIQVIDS, diffusion, dispersion, osmose, 
refraction, iranspimtion, of ; o. PBYBiCAn 
KXTHons. . • 

LITHIUM. Li. At, w. 7*01. Mol. w. pro¬ 
bably 7*01 (t». p. 149). [180"] (Bunsen, J. 8,8m 
iB.G. *678 to *689 (Bunsen, Z.c.). S.H. 27° to 
100° = *9408 (Begnault, A. Ch. [8] 68,11). E.O. at 
20° (Hg at 0° -1) 10*69 (Matthiessen, P. if. [4] 
12,199; 13,81). Oharact^stic lines in emu- 
sion spectrum ar« liU ip the xed 6706*2, end • 

lit 
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weaker Une in the orange 8102, and a weak line 
in the blue 4602'7 (Thalin, 1868; «. aleo L. de 
hoi^handran, Spectres JjumineuXtp. 55; SohOnn, 
W. 10, 143; Livein^ a. Dewar, T. 1883. 187). 
S.V.S. 11-9. 

• OcomreTKe.-^SaltB ol Li are very widely dis¬ 
tributed, but ocour only in smaii quantities. 
Several phosphStes of Fo and A1 contaiii Li 
phosphate, cspcoially triphyline, which contains 
0 . 7 p.c. Li„0; many silicates of A1 and Fe con¬ 
tain small quantities of Li silicate, especially 
%pidolite, which sometimes contains from 3 to 
,5 p.c. LijO. Tourmalines, borates, &e., often 
eoniain traces of lithia. Very many mineral 
springs contain lithia; according to Kirohoff a. 
Bunsen lithia is present in almost all mineral 
waters (P. 113, 367). Tmchot found lithia in 
the soil of Limargue in the Auvergne; nearly 
all the plants growing on this soil take up lithia 
(C. B. 78,1022). Dieulafait has found traces of 
Li in sga-water from all parts of the globe, in 
the water of marshes, in mineral springs, in 
primary rocks, in gypsum of dillcront formations 
(4. Ch. [ 6 ] 17, 377). Lithia is found in many 
plants, and in all sorts of tobacco ; but not in 
raw sugar, cocoa, eolTee, or tea (Focke, Der Natur- 
forscher, 1872. 807; Grandeau, A. Ch. [3] 07, 
216). Lithia has also been found in the milk 
an# blood of cows (Bunsen a. Kirohoff), in dif¬ 
ferent parts of the human organism (Bence 
Jones, P. M. [4] 29, 391), and in normal urine 
(Bchiaparelli a. Feroni, G. 10, 390j. 

While investigating various silicates in 1817, 
Arfvodson (S. 22, 93; 84,214) found a new alka¬ 
line base with a molecular weight smaller than 
that of soda or potash. Berzelius gave the name 
lithia to the new base (\titios) supposing that, 
unlike soda and potash, it was to be found only 
‘ in minerals. The new alkali was decomposed 
by electrolysis in 1818 by Davy, also in 1820 by 
Brandes (S. 8 , 120); but the metal was first pro- 
paicd approximately pure and in considerable 
quantity by ^lunsen and Matthiessen in 1855 by 
^eotrolysing fused LiCl (A. 04,107). 

Preparation .—The metal is obtained by elec¬ 
trolysing molten LiCl. Bunsen a. Matthiessen 
(A. 94,107) passed the current from 4-6 Bunsen- 
cells through LiOl kept molten in a thick-walled 
porcelain crucible, using a cylindrical rod of re¬ 
tort graphite as positive electrode, and an iron 
wire the thickness of an ordinary knitting needle 
as negative electrode. The metal separated on 
the iron wire in small pellets, which were quickly 
removed by an iron'spoon and placed under 
petroleum. Some of the metal was always oxi¬ 
dised, occasionally with ignition. To obviate 
thisT Hiller {Neues BandwOrtertyuch der Chemie, 
8 , 684) passed the negative electrode (iron wire) 
through the stem of a tohsseco-pipe, which be 
connected with an apparatus supplying pure dry 
H j ho allowed H to pass through the pipe.until 
air was completely expelled, then plunged the> 
bowl open end downwarda,*with tlte eifll of the 
wire insides into the molten LiClf stopped the 
H, and sent the current through the LiCl; when 
sufficient Id had colfected inside the bowl, the 
pipe was broken and the metal collected under 
Mtroleum, To prevent any action between the 
Li and the silica in the pipe, the inside of the 
bowl is covered with,a thin layer of graphite; 
Dlis is dpne by mixing powdered graphite with 


dilute LiClAq so As to form a thick posts, 
spreading this inside the bowl, and drying first 
in air and than at a moderate red heat. It is 
advantageous to mix tn&£i 01 beforeifasion with 
some NH,01. 

There are many methods for preparing Lid 
from Li-containing minerals; the methods va^ 
according to the composition of the mineral dealt 
with, all seek to prepare a solution containing 
only the alkalis, from whichtd may be separated 
by taking advantage of the comparatively small 
solubility in water ol LijCO,. LiCl is obtained 
by dissolving LijCO, in HClAq, evaporating,^d 
drying the crystals which separate. Lepidolite 
is the usual starting-point; different specimens 
contain from less than >1 to o. 6 p.c. LijO. The 
mineral is very finely powdered and triturated 
with water; the finest powder is dried and heated 
to redness with twice its weight of lime; the 
cold mass, in which the SiOj ip combined, with 
lime, is treated with HClAq; CaO is ppd. from 
the solution by HjSO,Aq and evaporation; the 
filtrate is evaporated to dryness, and the solid is 
heated until HjSO, is all removed; the residue 
is dissolved in water, the solution is digested 
with CaCOj, to remove AljO„ and Ca is removed 
by ppn. with (NHJjCjOj; the filtrate is evapo¬ 
rated to dryness, and* the^residue is strongly 
heated; the Li,SO,tha 8 obtained is dissolved in 
water, and the liquid is ppd. by Ba acetate; 
after filtration the Li acetate is strongly heated 
and so transformed into LLCO, (Arfv^son, 3. 
22, 93; 34, 214). 

The method recommended by v. Hauer (J. pr. 
68 , 310) consists in strongly heating for 2 hours 
a mixture of equal parts of very finely powdered 
lepidolite and gypsum, lixiviating the mass with 
water, filtering, evaporating until CaSO, and 
crystallise, out, adding to the mother- 
liquor a mixture of NH,Aq, NH,HSAq, and 
(NH,) 2 C.; 0 ,Aq, whereby all bases are ppd. except 
the alkalis; after^filtering, Li^CO, is ppd. from 
the warm eolation by (NH,)jCO,. 

The process adopted in Schering’s manufac¬ 
tory at Berlin is described by Filsinger (D. P. /. 
219, 183; 222, 321, 386). Finely ground and 
sifted lepidolite is mixed with cone. HiSO, in a 
warm brick trough to the consistence of a thin 
paste, which is heated with slighF stirring till it 
forms into lumps; the lumps are calcined iff a 
reverberatory furnace, and, while warm, are lixi¬ 
viated with water; the liquid is mixed with 
'enough K^SO, to bonvert all A1,0, into alum, 
which separates on boiling, the residual A1,0, 
being removed by milk of lime; the salts in the 
filtratctare converted into chlorides by ppn. with 
BaCl^Aq, and the liquid is evaporated to mTness; 
digestlbq, with absolute alcohol dissolves the 
chlorides of Li and Ca; after distilling off al¬ 
cohol, Ca is ppd. by (NH,) 20 j 04 Aq, the liquid is 
filtered, and a little NH,HSAq is added to ppt. 
any Fe, &o., still presejjt; the filtrate is boiled 
to renlbve NH^H^ and evaporated to dryness in 
a silver di$h; pure LiCl is thus obtained. The 
LiCl may be converted into (UCO, by dissolving 
ip water, adding NBirAq and (NHJ,CO« and 
' washing the pp. with alcohol of 60 p.o. 

Schrfitter^ method is aaid to be one of the 
best {P.pr. 98, 276). Lepidolite is melted, at 
full red heat, with frequent stirring; the molten 
mass it ladled out by an iron spoon into water; 
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«hlin eotd tfie aoUd is powdcved and triturdted 
with water; HCIAq B.O. ]<2 la added little by 
little to tlie pasty mass; oare mast be taben 
that sudlcient water is present ,to prevent the 
whole mass from solidifying; after standing for 
34 hoars, with frequent stirring, the semi-liquid 
sabstance is heated nearly to boiling, and a little 
more HClAq S-O. 1'3 is added ; the total quan¬ 
tity of HCl used should be o. 2 parts to 1 part 
lepidolite; after a few hours most of the BiO^ 
has separated; aelitllo of the filtered liquid 
should bo so acid that no permanent pp. is 
formed on addition of a few drops of Na,CO,Aq; 
ajittle HNOjAq is now added to completely oxl- 
dii#! FeCl, to FeClj; the liquid is filtered from 
pp<I. SiO, (which separates as a powder), and 
Fe-0„ AIjO,, CaO, Mg(^ &o., are ppd. by careful 
addition of Na^CO^Aq to the boiling liquid. The 
alkaline filtrate is nearly tree from all salts ex¬ 
cept chlorides of the alkalis; it is evaporated 
until the small quantities of^gCO,, MnCO„ 
* 0 ., still presoBt separate out, and Li^CO, is 
ppd. from the filtrate by addition of NUjCOj and 
evaporation. 

Commercial LLCO, generally contains small 
quantities of salts of Mg, Ca, K, Na, Ac.; it 
may bo purified by one of the foregoing methods. 
For the otlier methods of preparing LijCOj from 
lepidolite, Ac., v. Hiigi^ Miiller, J. pr. 68,148; 
Fuchs, J. pr. 6, 31^; Troost, A. Ch. [3] 61,103 ; 
Mallet, A. 101, 389; Lunglmayr, D. P. J. 171, 
293; Allen, J. pr. 87, 480; Beichardt, D. P. J. 
172, 447; L. Smith, A. 159, 82 ; Stolba, D. P. J. 
198, 226; L. de Boisbaudran, jBf. [2] 17, 661. A 
detailed criticism of various methods will bo 
found in D. P. J. 219,183 ; 222,271, 385. I 

Frqperffcs.—A silver-white metal; very soft, I 
but haraer than K or Na; when freshly cut, the i 
surface appears yellowish; when melted and at 
once pressed between glass plates, it forms a 
silver-like ^nirror. Li makes a grey streak on 
paper. It may be drawn into wire, but shows 
very little tenacity. Li is the lightest known 
solid ; S.G. c. '69; it swims%n rook oil. Melts 
at 180°._ Is not acted on by dry O at its M.P.; 
heated in air to c. 200° it burns with a very j 
brilliant white flame. May bo vapourised in H at ‘ 
full red heat. Li decomposes cold water without 
itself melting; it combines rapi^y with Cl, Br, 
I, S, 0; it barns when heated in dry CO.^. Li 
reacts with most acids to form salts; cone. 
HNO,Aq oxidises it with great rapidity, the 
metal usually melts, and is sometimes ignited. 
Li dissolves in liquid NH,, land on evaporatioie 
o^ho NH, it is left unchanged (Seeley, C. N. 23, 

The atomic weight of Li has hems deter¬ 
mined; (1) ByoonvertingLiCl into AgCnArfved- 
son, s. 22,93 ; Mallet, Am. S. [2] 22,349 •,.Trooat, 
A. Ch. [3] 61,108 ; Stas, Nouv. B. 2Sa) ; (2) by 
determining 0 in LijO (Berzelius, P. 17, 379) ; 
{3) by ppg. LijSO, by BaCl, (Berzelius, P. 17, 
879 ; Hermann, P. 16, 482 ; Hagen, P. 48, 361 ; 
Diehl, A. 131, 97); (4^ by determiningi CO, in* 
Li,CO, (Hermann, P. 16, 480», Trooe*, A. Oh. [3] 
81,108 ; Diehl, A. 121, 93) ; (6) h^ converting 
LlCO, into Li^Ot (Troost, A. Ch. [8] 61,108) ; 
(8) by converting LiCl into LiNO, (Stas, Nouv.ii^ 
determining S.H. otld (Begnault, 

Bamsay (0. St, 631) baa endeavouMd to 


determine the mol. w. of Li by measuring the 
lowering of vapour-preMure of Hg produced by 
dissolving Li in Hg: the results make it pro¬ 
bable that the mol. w. of Li is the same as the 
at. w. This result is baspd on the aesnmifEiou 
that Vau’t Hoff’s law holds good, viz., that equal 
volumes of dilate solutions coptain equal nngl- 
bors of molecules of the dissolved substances; it 
also presupposes that the mt^ecular weight of 
liqSid Hg is the same as the atomic weight. 

As the V.D. of no Li compound has yet been 
determined, the valency of the atom Li in gaseous 
molecules is not certainly known, but from tlv 
close analogy between Li and the other alkali 
metals there can be little doubt that the atom of 
Li is monovalent in gaseous molecules. 

Li is a strongly positive metal; it belongs to 
the group of alkali metals, none of which shows 
any tendency to enter into the negative radicle 
of salts. Li shows closer resemblances to the 
alkaline earths than are exhibited by any other 
metal of the alkalis; LiOH, Li,CO„ and Li,PO, 
are much less soluble in water than tRe corre¬ 
sponding compounds of Na, K, Bb, and Cs; Li 
does not form an alum. The position and ana¬ 
logies of Li are discussed in the article Amunis, 
METALS or THE, vol. i. p. 114. 

licactions and Cotiibinations. —1. Li decom¬ 
poses cold water rapidly without itself melting. 
Thomsen {Th. 3, 227) gives the thermal eiata 
[Li, n-0,Aq] = 48,970 (to form LiOHAq-bH).— 

2. Very rapidly oxidised by cone, nitric acid .— 

3. Slowly ^ acted on by cone, sulphuric acid ; 
rapidly dissolved by dilute HjSOjAq, also by 
dilute hydrochloric acid (Matthiossen,A. 94,10), 

4. Burns when heated in dry carbon dioxide or 
sulphuretted hydrogen. —6. At temperatures lower 
than its melting-point Li acts on silica, alkaUne 
silicates, iron, gold, silver, and platinum. —6. 
Combines readily with sulphur, phosphorus, and • 
the halogens. 

Detection.- JA compounds give a red colour 
to a non-luminous flame. Examination by the 
spectroscope will detect '000009 mgrms. Li 
present as LiCl (Bunsen). To detect Li in sili¬ 
cates, tile powdered mineral is treated with 
HFAq, the liquid is poured off, and the residue 
is evaporated with addition of a little K^SO,; 
the residue is extracted with absolute alcohol, and 
the liquid is evaporated to dryness; the residue 
is again treated with absolute alcohol, and this 
solution is again evaporated, and the residue 
(ToOigm. insufficient) is examined in the spec¬ 
troscope; if the mineral is non-siliceous, tlie 
treatment with HFAq ntay bo omitted. Id is 
estimated in the form of Li^SO,. 

^ Lithium, antimonute of. LiSbO,. By adding 
LiCl to KSbOjAq (cf. Aktimohates, vol. i. 

p. 286). 

Lithium, borate of. Li,B,0„ and hydrates 
with 5H,0, 6H,0, and 10H,O; by adding Li,CO, ' 
to boric acid solution (Arfvedson, A. Oh. [2] 10, 

82; FUsinipr; Ar. Ph. [8] 8,198; cf. Bobaies, 

vol. i. p. 62b). • 

Lithium', borofluoride of. By double decom¬ 
position between Ba(BFJ^q and Li^SO,Aq and 
evaporation at 40°, large deliquescent prisms are 
obtained, si. sol. water; these crystals are pro¬ 
bably LiBF 4 , but they ^ve not bora aeenrately 
examined (Seizelins). 
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UfUnm, bromide of. IiiBr. H-F. [Li,Br,Aq] 
-91,810 (Th. 3, 227) ;.|XiBr,Aq]-11,360 (Bo- 
disko, J. B. 1889. [1] 7). S.G. 8103 St 17® 
(Olorke, Am. S. [3] 18, 293). A white crystal- 
iinl^ very deliqucsccst, mass. Obtained by dis- 
(olving IdjCO, in HBrAq and evaporating 
(yroost, A. CA.,[3] 61, 103); or by ppg. excess 
of OaBr,Aq by K,CO„ after 24 honrs adding 
enough LijCO, to ppt. all the Ca, filtering, and 
evaporating (Klein, A. 128, 239). S. 143 at 0®, 
196 at 34°, 222 at 69°, 244 at 82°, 270 at 103° 
(Kremers, P. 103, 66). 

« Idthinm, chloride of. LiCl. S.G. 2-074 at 
8-9° (Sohr6der, P. 106, 226), 1-998 at 0°, 1-615 
at M.P. (Quincke, A. 138,141) i S.G. fused 1-57S 
(Wernicke, P. 138,141). HJ. [Li,Cl] = 93,810; 
[Li,Cl,Aq]-102,250 {Th. 8, 227). S.H. -282 
(Segnault). 

Preparation.—1. By dissolving LL^CO, in 
HClAq and evnporatiDg.~2. By decomposing 
LijSOjAq by BaCl^q, filtering from BaSO„ and 
evaporating. 

Properties. —Crystallises from aqueous solu¬ 
tion in regular octahedra; very deliquescent, more 
so than CaOli; tasteslike NaCl; melts at dark-red 
heat to a clear liquid, which gives off some Ci 
and becomes alkaline when heated for a long 
time in the air j the same change r.ccnrs to a 
slight extent when LiClAq is evaporated. E. 
soU alcohol, also in a mixture of ether and alco¬ 
hol in which KCl and NaCl are nearly insoluble. 
Volatilised at white heat. S. 63-7 at 0°, 80-7 at 
20°, 104-2 at 66°, 116 at 80°, 129 at 96°, 139 at 
140°, 145 at 160°. Gerlaeh {Fr. 8, 279) gives 


the following 
B.O. LiaAq 

P.o. LiCl 

aa. i.iciAq 

P.o. LiCl 

1-006 

1 

1-148 

25 

1-030 

6 

1-182 

30 

1-058 

10 

1-219 

86 

1-086 

15 

1-266 

40 

1-117 

20 




B.P. of saturated LiClAq= 171° (Kremers, P. 
10^ 65). 

Reactions.^l. Heated in air for somo time 
is partially decomposed with evolution of CI; 
residue is alkaline (Schulze, J.pr. [2] 21, 407). 
Evaporation of LiClAqis accompaniod by ^^light 
decomposition.—2. Completely decomposed by 
?uiating in steam, with evolution of HGl; decom* 
position is rapid in presence of silica, but is 
prevented by ^mixture of KH^Cl (Kunheim, J. 
18G1. 149). 

Combinations. —1. With water Ho form two 
hydrates. (1) LiCI.2B^.O; obtained as quadratic 
crystals by evaporating LiCIAq under 10®. Dried 
between p^er, the crystals become opaque and 
pow^.erv \ when warmed, melts in water of oi^vS' 
tallisation, then solidifies, and then the dry 
LiOl melts again at red heat; (2) by evapo¬ 
rating a solution of LiCI aqueous alcohol, 
Bammelsberg obtained the monohydrate 
LiCl.H^O (P. 66, 79).—2. With alcohol to^orm 
LiC1.2C2H«0, and with mcthylic alc^wl^ form 
2IiiC1.30H^; obtained by ovaporaung solution 
of LiCl in Ihe respective alcohols (Simon, /. pr. 
[2] 20, 371).—3. ^ii\platinic clwyride, to fo«n 
Li^tCl«.6^0; orsnge>red salt, sol. in water, 
alcohol, andether>alcohoi. 

Lithium, ehroxnate and diehromate of; v, 
rol. ii. pp. 135,157. 


Lithium, el LIF. Sl^all oiystAl* 

line tablets; by mssolving excess ol I4|(to«in 
HFAq, filtering, and evaporating. Slightly soL 
in water; melts at red heat (Berzelius, A. i, 
17). 8.G. 2I96 at 21*6^ (Clarke^m. 8, [3J 
13, 292). By solution di Lir in H^q and eva¬ 
poration, crystals of IdF.HF are obtained; when 
heated LiF and HF are formed. Flfioki^r {A. 
87, 201) describes the double salt 2LiF,SbF|. 
LiF combines with SiF< to form the silieo- 
fluoride LijjSiF„ (r. Litmum, siiiicorLtroRina 
OF, p. 151). 

Lithium, haloid compounds of. Lithium 
combines directly with the halogens; the haloid 
compounds, LiX, are generally prepared by ma- 
solving Li.^CO, in the respective acids and eva¬ 
porating. As the V.D. of none of the compounds 
has been dctei,Tnined, their molecular weights 
are not known with certainty; but from ihe 
closo similarities between compounds of Li, K, 
Ka, and Cs the\o can be little doubt that the 
formula LiX (XssF, Cl, Br, *X) expresses the 
composition of the molecules of the haloid 
compounds of Li. 

Lithium, hydrosulphide of. ?LiSH. Ob¬ 
tained by reducing Ll^SO, by 0, and passing 
H.S into a solution of the product. Only known 
in solution (Berzelius, P. G, 439). Thomsen 
gives H.F. [Li, S, H, A^] 4= 60,120 {Th. 3, 227). 

Lithium, hydroxide of. H.i01L Obtained oy 
boiling Li^OOs with CaOAq in a silver dish (Ft 
cannot be used as it is acted on by LiOH), fil¬ 
tering, evaporating, and heating to 100®; better 

PP^' Li;^804Aq by an equivalent quantity of 
BaOAq, filtering, evaporating, and heating to 
100®. Also obtained by dissolving Li^O 
in n.;0 ami evaporating. Thomsen {Tn. 3, 
227) gives H.F. [Li, O, H, Aq]«117,440; and 
heats of neutralisation [2LiOHAq, H*SO*Aq] 
*^31,290; [2LiOHAq, H*01*Aq3» 27,700. Beke- 
toff {131. 41, 312) gives [LFO,Aq3 -*‘13,000 (to 
form LiOHAq). 

A white crystalline mass which melts when 
heated, without decomposition; sol. in water, 
but loss so than KOIT or NaOH; insol. in other- 
alcoliol. Gmclin obtained small crystals of 
LiOH by evaporating a solation invacuo; ac¬ 
cording to Muretow {J3. 5, 331) the crystals 
are a hydrate of lithium hydroxide^ 
LiOH.H,0 {cf. Dittmar, S. O. L % 730). 

Lithium, iodide of. Lit. Obtained by satu¬ 
rating HIAq, containing a little H^PO,, with 
LigCOj, warming the ppd. Li^PO^ with Bal* and a 
fl trace of H^SO,, filto^ing, adding enough Li^CO,, to 
decompose excess of Bal^ present, filtering again, 
evaporating, cuystallising, and di’ying by plhs- 
sure between filter paper (Liebig, A. 121, 222). 
Liebig^/.c.) also reconmicmls to neutvalisa half 
of an JII kolution oonlaining a little HaP04 bv 
BaO or CaO, to add tlic other half of the acid, 
neutralise by Li^CO^, filter from Ba or Ca phos¬ 
phate and evaporate. The crystals are gene¬ 
rally yellowish ^rom a little separated I; this is 
removed by quickly pressing between filler 
paper. Li^ formsnmall, coiourless, deliquescent 
crystals. S.G. 3*485 at 28® (Clarke, Am» 8. fS} 
13, 293). H.P. [Li, I, Aq] -^6,100 {Th. 8, 227). 
St 151 at 0®. 164 at 10®, 179 at 40®, 200 at 69®, 
2C3 at 75®, 485 at 80°, 476 at 99®,. 688 at 120'’ 
(Kremers, KlOS, 65) By evaporating a solu¬ 
tion of LiyCO, in filAq over HgS04, Bam*. 
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BMlilieig A obtained the Jtydratt 
(P. 66, 79). • 

Llthinm, oxide of. L40. Obtain^ b^.bain- 
ing small qaantitiesot Id, in a gmall iron vessel, 
In dtj O^t 900°, cftolihg in 0, and heating in 
the air to decompose*!! peroxide (Troost, A. Ch. 
[81 61,108), Also prepared by beating L4CO, 
with 0 in a Pt crnoible; and by heating LiNO, 
to redness in a Ag dish, best mixed with Gu 
turnings (H. Miiller, J. pr. 68,14^. 

A white crystSlline solid; S.G. 2-102 at 15° 
(Brauner a. Vfatts, P. M. [6] 11, 60). Not de¬ 
composed by heating with 0 or Fe. Does not 
,act on ft at high temperatures; corrosion ol the 
ft vessel in the preparation of L40 indicates 
the presence ol Eb^O or Cs.fi. Eeaots with 01, 
S, and P. Heated in O, L40 is superficially 
changed to peroxide. Thomson gives [Lij,0,Aql 
-168,620 (T/j. 3. 227): and Beketofl (Bl. 41, 
312) gives [Li.iO,Aq] = 13,01)0: hence [Lij,0] 
-168,620. , 

BitAium peroxide is said to be formed by 
heating LijO, or Li,CO.„ for some time in air or 

O, but to be decomposed at a little above the 
temperature of formation. 

Lithium, phosphide of. According to Troost 
(A, Oh. [3] 61, 103) Li and P combine, when 
heated together, to form a brown substance 
which is decomposed by water with evolution 
of inflammable Phydride. 

Lithium, siliooflnoride of. Li2SiFa2H20. 
Transparent raonoelinic crystals; obtained by 
adding H^SiF^Aq to Li acetate or carbonate, 
evaporating, treating the residue with water, 
filtering, and crystallising (Stolba,d'.pr. 91,456). 
S. 62-6 at ordinary temperature; sol. alcohol, 
insol. ether. S.G. 2-33. Dehydrated at 100°; 
melts at a higher temperature with evolution of 
SiF,. 

Lith^m, salts of Compounds produced by 
replacing B of acids by Li. The Li salts belong 
to one series Li^X where X —2C1,2NO„ SO„CO„ 
JPO„ *0.; they are generally obtained by dis¬ 
solving L4CO, in the diffAcnt acidss some are 
prepared by double decomposition from LiCl 
or L4BO,. Most of the salts of Li are sol. in 
water, but LijFO, and L4CO, are considerably 
less sol. than the corresponding salts of the 
other alkali metals; LiOH is also less soThble 
than the other alkalis (c/. Alkaus, unTALS or xun, 
vol.i.p. 114). Few, it any, basic salts of Li are 
known. The chief Li salts are the following (v. Oab- 
BONATxs, NiTaATEB,Sci,riiAT£s,£o.): Antlinonate, 
arsenate, borates, bromats, carbonate, chlorate, 
(firomates, dithionate, hypochlorite, hypophos- 
phite, iodate, nitrate and ■ite,’perchlorate, perio- 
datg, phosphates, selenate and 4tes, si^cates, sal- 
phetes and -ite, tellurate and -ite, t^io.arsenate. 

Lithium, sulphide of L4S. ^Li and S 
combine when heated together; the solution in 
water is yellow from presence of polysulphides. 
L4S -is obtained by reducing Li^SO, by an 
equivalent quantity of 0 at fuU red heat; excels 
of C makes the product pyrophoric pierzeiins, 

P. 6,489). Nandin a. MoiftholondC. B. 83, 68) 
•ay that Li,S may bo prepared *by the long- 
continued passdfee of through Li^CO, sus¬ 
pended in water. L^S Is easily sol. water* agid 
aloohof. (Li„ S, Aq] -116,260^7*. 8, 227). 

Lithium potysulphides are said to be. 
obtained by melting LiOH with S (Vauquelin, 


A. ah. 7,284) { they closely resemble the poly- 
sulphides ol Me oihet alkali metals. 

Lithium, sttlphydrate of; t». Lithium, ht- 
DBOsuLPHn)* OF, p. 160. M. M. K M. 

LITHO-BILIO A01O.C4.HmO,. [199°! Oc¬ 
curs, together with lithofellio acid, in Oriental 
bezoar, and is prepared bs decomMsings the 
barium salt with hydrochloric acid and re- 
crystallisation from alcohol. Long pale-yellow 
needles; insol. water, v, sol. alcohol, m. sol. 
ether. Its alcoholic solution is dextrorotstoiy. 
It resembles lithofellio and the biliary acids 
in its behaviour with Pettenkofer’s reaction 4ind 
its distillation products (Eoster, Q. 9, 462; 
Grattarola, J. 1880, 831).—BaA',6aq. l^d. by 
adding BaOl, to a warm aqueous solution of 
crude sodium lithofellate; usually a yellowish 
semi-transparent resin; was obtained on one 
occasion in minute monoclinic crystals. 

LITHOFELLIO ACID C,»HmO,. [206°]. S. 
(alcohol) 3-4 at 20°; 16 at 78°. 8. (ether) -226 
at 20° (Gobel). [a]o —13-8 at 9'6° (independent 
of concentration). Forms the chief constituent 
of some kinds of Oriental bezoars (Gobel, A. 39, 
237; Ettling, A. 89, 242; W6hler, A. 41,160; 
Heumann, A. 41, 803; Malaguti a. Sarseau, 
C. R. 16,618). The finely-powdered bezoars are 
extracted with boiling alcohol, and the solution 
evaporated. The crude acid then deposited is 
converted into sodium salt, and then into4he Ba 
salt. On recrystallising, barium lithobilate re¬ 
mains undissolved, and the solution of barium 
lithofellate is then decomposed by ECl (Eoster, 
O. 9, 864). Minute hexagonal crystals (con¬ 
taining aq) (Hoppe-Seyler, Virchow's Arch. 26, 
528; Grattarola, J. 1880, 831). Insol. water. 
Dextrorotatory. Its salts are also dextro¬ 
rotatory, somewhat bitter in taste. On distilla¬ 
tion it gives oil aromatic fumes. 

Reactions. —1. When heated with sugar and 
H^BO, it gives a crimson colour (Pettenkofer’s 
reaction) (Btrecker, A. 67,63).—2. Boiling HClAq 
resinifies it.—3. Hot nitric add gives a^yellow 
acid, C,jHm(N 0,),0„ which mav be crystallised 
from HOAc. • 

Salts.- The sodium salt forms a pale- 
yellow gummy mass, exceedingly sol. water and 
alcohol. [<i]o=-f 18-16 at 14-6°.—BaA', lOaq : 
largo prisms, sol. boiling water and alcohol. 
Wd = -t 19-7 at 16°.—AgA': floooulent pp. 

LITHOSFEBHVH EBYTHBOSHIZON (M. 
Kuhara, 0. J. 36, 22). The Japanese prepare a 
dye call^ Shikon or Tokio purple from the root 
of this plant. The colouring matter may be ex- 
tractod by exhausting, successively with water 
and alcohol. Lead subacetate is added to tba 
latter extract, and the purple pp. washed and 
decomposed by aqueous H^S. The dye is ez- 
tractedfromthodriedpp.bymeansofaloohol. It 
is resinous wit4, green lustre. Its composition 
may be represented by O^HmO,,. Its alcoholic 
solution is purple, and shows an absorption 
sjlectrum similar to. that of alk^net. Alkalis 
turmthegolutioniblue; acids torn It red. Baiyta 
gives a purple pp. C-^IlMBaO,,. TJ^e dye is re adily 
oxidised to a brown scaly substance, 0 ,,Hm 0„. 
Bromine forms a product of Bubsutution, 
0*,H5,Br,0„. With POl, it forms a black resin¬ 
ous body, OmH»OLO,,. 

LITHBBIO ACID 0„H,.N0, (?). {208°1. 
Occurs as magnesium salt in some' urinary 
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ealonli of oxen (Roster, A. 166,104). Slender, 
silky needles. M. sol. boilibg water and aloohol.— 
MgA',: minute monoclinio prisms; m. sol. 
boiliftg water, y. si. sol. cold water, insoluble in 
•loohol. 

XITMUS. Obtained chiefly from various 
Splbies oi Roccetla, Variolaria, and Leca-nora, 
the same lichens ^at yield archil. The blue 
colouring matter ^appears to be developed by 
fermentation after the mass has been treated 
with alkaline carbonate (G^lis, Bev, Scient. 6 , 
5gi J, Bh, 24, 277). 

When 2 pts. of Boccella tinctoria and 1 pt. 
of K,CO, are repeatedly moistened with a solu¬ 
tion of ammonium carbonate, the mass acquires 
a fine blue colour in forty days. The mass is 
then mixed with chalk and gypsum. 

According to Kano {T. 1840, 208), litmus 
contains azolitmin, spaniolitmin, erythrolein, 
and erythrolitmin. Azolitmin is a reddish- 
brown amorphous powder, which dissolves in 
ammonia>with blue colour, and forms blue and 
violet lakes. Spaniolitmin was not isolated by 
Kane, but appeared to be light red. According 
to Kane, erythrol^ is a red viscid mass, form¬ 
ing a purple solution in ammonia, while ery¬ 
throlitmin forms deep-rod crystalline grains, 
forming a purpl^ solution in ammonia. The 
method employed by Kane to isolate these sub¬ 
stances is as follows : Litmus is exhausted with 
boiling water, the residue is acidihed byHCl, 
again washed, and then boiled with aloohol. 
The alcoholic solution is evaporated to dryness, 
and the residue extracted with ether, which 
leaves erythrolitmin undissolved. The ether 
leaves erythrolein on evaporation. The reddish- 
brown powder left after boiling with alcohol is 
impure azolitmin. 

Le Luynes {C. B. 59, 49), by heating oredfn 
*with aqueous NH, and NajCO, at 70®, obtained 
a blue substance, which he regarded as the blue 
oolooring matter of litmus. 

According to Wartha {B. 9,217), cold alcohol 
extracts from ^tmiis a red substance, which is 
not affected by acids, and the residue yields to 
water the blue colouring matter. If the aqueous 
extract be evaporated, and the residue treated 
with absolute alcohol and some HOAo, a scarlet 
dye, turned purple by NH,, is extracted, while 
the residue is the pure litmus-blue, left as a 
brown powder. 

A blue ethereal extract of litmus shows an 
absorption-band at 1); a red ethere&l extract 
shows an absorption-band extending to £ (Vogel). 

An aqueous solution of litmus, kept in a 
closed vessel, graduall}\ becomes decolourised. 
This |s due to the action of a miorococcuq. 
which reduces the colouring matter to a leuco- 
derivative, which is readily re-oxidised by air 
(Dubois. Bl [2] 49, 963 ; cf, B^lamy, X Ph. [6] 
18, 488). 

According to Fdrster (FV. 28,428), litmua is 
best purified by exhausting with alcohol the 
cold, digesting with water, filtering, and evapo¬ 
rating. The residue is dissolved in water, filtered, 
and ppd. by a mixture of alcohol and HOAo. 
The pp. is washed with alcohol, and the solu- 
tioo, ppn., and washing repeated as long as dii|y 
reddi^-violet substance is removed thereby^ 
The pp is then dried, dissolved in water, the 
lolutioo filtered and ppd. by feebly ammoniacal 


alcohol. The pp. ISs 4nally washed mth aloohdl 
and dried. 

IiIVKB 0? SITXiPHUB. A name formerly 
applied to a mixture the polysulpbides of 

potassium, obtained by hating togetner K,OOa 
I and S in a closed vessel (v. Potassxuh, buiiPhidbb 
or). 

LXKIVIATIOK. The application of water to 
solid mixtures, for the purpose of extracting the 
soluble parts. * 

LOBARXC ACID 0,.H,eOa. A resinoid acid 
obtained by extracting the lichen Lobaria adtista 
with ether (Knop, C. C. 1872, 172). War|y 
masses, made up of thin plates. Insol. water 
and baryta-water. In aqueous or alcoholic KH, 
it forms colourless solutions, which turn rose- 
red on exposure Vo air. KOHAq forms a yellow 
solution, turning brown on evaporation. 

L0B£LIN£. «Vn alkaloid existing in Lobelia 
infiata (Bastick a. Procter, Ph.«.10. 270, 456). 
Obtainea by extracting the leaves with dilute 
acetic acid, and ppg. with magnesia. Thick, 
oily mass, decomposed by hen#. V. sol. water, 
alcohol, and ether. Narcotic. Forms crystal¬ 
line salts with HGl, UNO,, H^SO., and oxalic 
acid. Its solutions are ppd. by tannin. 

Lobelia ^licotiaficefolia contains also a second 
alkaloid, dissolved by from solutions 

made alkaline by NH,. It resembles lobeline in 
physiological action, and, like it, exhibits no 
characteristic colour reactions (Dragendorff a. 
von Bosen, G. 0. 1886, 873). 

LOGANIN [215°]. A gluooside 

found by Dunstan and Short (Ph. [8] 14,1025) 
in the pulp in which the seeds of Strychnea mix 
vomica are embedded. Extracted by alcohol- 
chloroform, and recrystalUscd from aloohol. 
Prisms. V. sol. water and alcohol, less sol. 
ether, CHOI,, and benzene. The aqueous solu¬ 
tion is not ppd. by reagents for alkaloids, nor by 
lead acetate or AgNO,. Not coloured by FeCl,. 
HNO,, or H^SO. »id K^Cr^O,. Cone. H^SO, 
gives a red colour on warming, changing to 
purple. Loganin does not reduce Fehling*s 
solution. Boiling dilute H^SO. splits it up into 
glucose and 1 og an e t i n. Loganetin is sol. water 
and alcohol, less sol. ether and CHOI,. It also 
gives a purple with HjSO.. , 

lOKAONIC ACID (K.) or 

(C. a. G.) LokaXn. The colouring matter of 
Chinese ^een, obtained from the berries of the 
bjjckthom (BJuimma utiUe), contains lokaonio 
acid (Kayser, B. 18, 8417; cf. Clo^z a. Quignet, 
J. 1872,1068). Lokao, the commercial articlb, 
consists of calcium and aluminium lokaonatea. 
It is dedVmpoaed by boiling with ammo#am 
carbonate, ahd on adding alcohol to the filtrate 
ammoniunw lokaonate is ppd. This is de¬ 
composed by oxalic acid. Lokaonio acid is a 
deep-blue or bluish-black mass, which exhibits 
metallic lustre wl^en rubbed. It is insol. water. 

' ^cohol, filler, and chloioform. In aqueous 
alkalis it forqis a bUe solution, changed to red 
by mild redueing agents, such as HjS. Boiling 
dilute HjSO. splits it up into a sugar, lokaose, 
an^lokanio acid. 

* Salts.—NH,HA" (at 100®): deep-blue pp., 
with bronze ludtre when dry; bc 4. water, insoL 
' alcohol.—(NHJjA": similar to the preceding. 
Begins to lose NH, at 40®.—K,A"; darlc-bloi 
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powder.— -IbaA" (at 100^1: Meep-blue powder, 
uuol. water.—PbA'^ (at : bloe-blaok pp. 

Itokanie add OmHuO,, (K.) or 0}gHi<0,« 
(0. a* G.). LokaliHTit Obtained by boiling 
iokaonio ^d with dilate H2SO4, dissolving the 
pp. in NHaAq, and ppg. with oxalio acid. Violet- 
Dlaok crystalline powder, which exhibits a bronze 
lustre when rubbed. Insol. water, alcohol, 
ether, and chloroform. Alkalis form a violet 
eolation. At 120^ it becomes Gone. 

E^SOa dissolves it in the cold, and on adding 
water a reddish-brown powder, is ppd. 

This dissolves in NHjAq, and the solution gives, 
tipth BaClg, a reddish-brown pp., BaCa^Ha^Oia. 
tiokanic acid is decomposed by boiling cone. 
KOHAq into phloroducin and delokanio acid. 
Hot dilute nitric oci^orms nitro-phloroglucin. 

Salts.-NH4HA" (dried « 100®): bluish- 
black powder, sol. water, insol. alcohol. Dyes 
cotton, silk, and wool deep v4olet without mor¬ 
dant. Mixed f^ith KaySaO, it dyes cotton a per¬ 
manent sky-blue (C. a. G.).—BaA" (dried at 
100®): blue-black powder, insol. water and alco¬ 
hol.—PbA" : deep-blue powder, insol. water and 
alcohol. 

Delokanio acid O15HPO4. Formed as above. 
Brown powder, insol. water, sol. alcohol. Its 
solution in alkalis is cherry-red. It reduces 
Fehling’s solution»witfi difficulty in the cold. 

Ztokaose C^HuO*. A sugar formed by hydro¬ 
lysis of Iokaonio acid. It reduces chloride of 
gold and Fehling’s solution in the cold. It re¬ 
duces half as much CuO as glucose. 

LOPHIKE V. vol. i. p. 474. 

LOTTTBIKE. [234°]. Occurs to the extent 
of *24 p.o., together with *02 p.c. of colloturine 
and ‘00 p.o. of loturidine, in lotur bark from 
Symplocos racenioia^ growing in India (Hesse, 
£. 11,1542). The alkaloids are extracted from 
the bark by hot alcohol, and are converted into 
acetates. Loturine and colloturine are ppd. from 
the neutral solution by potassium snlphocyanide, 
leaving loturidine in solution. The crystalline 
pp. is decomposed by Noj^CO,, and the alkaloids 
are extracted with ether and recrystallised from 
alcohol. The effiorescent crystals of loturine 
are separated mechanically from the non-olBor- 
esoent crystals of colloturine. 

Long prisms. May be sublimed. 
Insol. water, sol. alcohol, acetone, ether, and 
chloroform. Its acid solutions exhibit violet 
fluorescence. It gives no colour with FeClj, cone. 
HjSOi, HNO,, or bleaching powder followed 
ammonia. Its hydrochloride forms white 
ifisms. The hydroohlori4e» nitrate, and 
chromate crystallise in needles. The platino- 
chloride is a yellow pp. # 

Colloturine. Long prisms; mayH)e sublimed. 
Its solutions in aqueous HCl and Hsj904lauore3ce 
violet. Its aurochloride is a yellow amor¬ 
phous pp. 

ZK)turidiiie. Extracted from the flltrate from 
the ppd. sulphocyan^es of loturine and co\ 
mturine by adding NH, andtshakin^ wuh ether, 
xellowtsh-brown amorphous mass. Jporms amor¬ 
phous salts. Its elutions in dilate mineral acids 
flnoreaoe violet. 

lOZOPTEBYOZirE [81°]. Occurt. 

wgether with another alkaloid afld tannin, in red 
^ebraoho bark from XtoxopUrygUm Lorentgii 
(Heste, 211, 274). Extract by alcohol; 


the alcoholic solution being evaporated, the 
residue treated with laqueous NaOH and the 
alkaloids extracted with ether. The acetic acid 
solution of the alkaloids is mixed with potaasium 
sulphocyanide,which pptl. one alkaloid and leaves 
tlie loxopterygine in solution, whence it is ^d. 
by ammonia. White amorphous mass, sLwl. 
cold water, V. sol. alcohol, ether, chloroform, and 
banzene. Its solutions exhibit alkaline reaction. 
Tastes intensely bitter. Cone. II^SO^ and a Iktlc 
KjCr^O, gives a violet colour. 

LDPANINE CijHjjN.D. Occurs in the se^s 
of the blue lupine {Lu^nnus aiigustifolius)f Ir^ 
which it is extracted by alcohol containing HCl 
(Hagen, A, 230, 370). Viscid yellow liquid with 
green Ihiorescenco, characteristic smell, and very 
bitter taste. SI. sol. water, but separates on 
warming; m. sol. cold alcohol, v. sol. ether and 
chloroform. Notvolatile with steam. Strongly 
alkaline, fuming with HCl. 

I Salt8.-BTlCl2aq. [127®]. M. sol. water 
and alcohol, insol. ether. The base is set free 
! from this salt by KOH but not by NIIj.— 
B'HI IJaq: yellow crystals (from hot water), sol. 
CS._., insol. alcohol and ether. —B'HCyS .^q: pale 
yellow crystals; v. sol. hot alcoliol, si. sol. water, 
insol. ether.—B'H.^PtCl*3ja(i.—BTIAuCl4: splen- 
did yellow needles, si. sol. ethQr, insol. water and 
alcohol. 

Methylo-iodide B'Mel. [215°]. Crystals, 
si. sol. water, insol. alcohol and ether. The 
methylo-hydroxide is formed by treatment with 
AgjO but not with KOH. 

McthylO‘Chloride B'MeC12aq. [128°]. 
Extremely deliquescent crystals, insol. ether.— 
B'MeHPtCl„aq: red crystals, insol. ether, si. sol. 
alcohol. — B'McAuCl4 JAuClj: lemon-yellow 
needles. 

LVPETIDINE V. Di*METHYr»-PYRiniNK hbxa« 
HYDniDE. ♦ 

LDPINIDINE V, Lupinine. 

LUPININ Cj^Hj-.Oi^. Lupiniin. A gluoosida 
in the buds of the yellow lupine {Lnpinus Mfeus). 
Extracted bv 50 p.c. alcohol (Scnj^lze a. Barbieri, 
B. 11, 2200). Slender yellowish-white needles 
(containing 7aq). SI. sol. water and alcohol. 
Alkalis form a deep yellow solution. Its am- 
moniacal solution gives a lemon-yellow pp. with 
lead acetate. Boiling >vith water or dilute acids 
splits it up into glucose and lupigenin. 

Lnpigenin CpH^O^. Formed as above. 
Minute yellow needles, insol. water, si. sol. alco¬ 
hol. Forms a deep-yellow solution in aqueous 
NHs.—NH^A'aq: lomon-yellow powder. 

LDPININE C,jH 4 oNA. [G 8°]. (266°). An 
alkaloid in the seeds of the yellow lupine (Lu- 
^nus Intents), and extracted by alcohol contain¬ 
ing HCl. Tim extract is evaporated to a syrup, 
treated with K0H, and shaken with light petro¬ 
leum. The petinloum is shaken with aqueous 
HCl, the solution treated with KOH, and the 
alkaloid extracted by ether, from which it is re- 
crystalliscd (Baumert, L. V. 27, 16; cf. Beyer, 
L. Piri4,%f)l; t».%f30 lupinidine, in/ra). 

JPrqperfies.—Trimetric crystals, may be dis¬ 
tilled in a current of hvdrogen. Tastes bitter* 
V. sol. cold water and* alcohol, less sol. hot 
water; v. sol. benzene, chloroform, and CS,. 
Strong base; liberating NH, from its salts and 
fuming with HOI. In its solutions tannin gives 
a flooculent pp.; phospho-molybdio^and phos- 
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pboinngstio aoxds give yellow pps.; iodine gives 
a dirty brownish-red PP* * , 

BcMiiom. — 1. HI gives — 

2. Hlgth fuming HCl at 200° it forms anhydro- 
lupimno OjjHssNjO an^tioally di-anhydro-lnpin- 
ine Cj,H.„N, (Bauinert, A. 214. 366).~8. PA 
heiKed with the •hydrochloride at 180° forms 
oxylupinino, which with platinic chloride 
forms 0«,H,uN.pjl.,PtCle, crystallising in yellow 
plates. ‘ If the mother-liquor be heated with 
PA ^ higher temperature anhydro-lupinine 
is foi'med (Baumert. A. 214. 360).—4. jSudmm 
dissolves in fused lupinine, but the product is 
decomposed by water into NaOH and lupinine 
(Baumert, B. 15. 631). 

Salts.—B^'BLjCl,: large trimetric crystals.— 
B''2HKO,: crystals, v. e. sol. water and alco¬ 
hol. — B'H3S04: deliquescent prisms. — 
B"(HAuCl4)2: needles, v. si. sol. water. — 
B^H^PtCl 6aq : crystals, sol. water. 

Acetyl derivative C»,H3aAc«N.A' 
tained by.heating lupinine with AcCl or with 
Ac^O and NaOAc (Baumert, A, 224, 313). Oil.— 
B^'H^PtCl,: orange trimetric plates. 

Methylo-iodide B^MeJ.^: white hexa¬ 
gonal plates; si. sol. alcohol (Baumert, B. 14, 
1221 ). 

Methylo-chlcride B^'MaAa • pearly 
plates.—B"Me^PtO]«aq: orango-red needles*— 
B'^MorAUaClg: yellow pp. 

EthylO’iodide B"EtJ,: hexagonal plates 
(Baumert, B. 14,1321). Decomposed by AgP, 
but not by KOII. From it may be obtained 
B"Et^tCl.aq and B"(EtAaCl,)2. [70°]. 

Anhydro-lupinine CajHagNaO. Formed by 
heating lupinine with fuming HCl at 160°-200° 
(Liebsoher, B, 14,18B0). Liquid which cannot 
be distilled. Oxidised by air. Smells like co- 
nine. Forms crystalline salts.—B"HaPtCl4; red 
Aables, v. sol. water. 

Bi-snhydro-lupimne OaiHa^Nj. (220°). From 
lupinine and cone. llClAq at 200° (Liebsoher a. 
Baumert, A. 214, 371). Oil. Besmily oxidised 
by air.—B^HalHOle: dark-red crystals; v. sol. 
warm water. * 

Iiupinidine OgHi^N. 

Preparation, —Lupine seeds are extracted 
with dilate alcohol acidiOed with HaSO^, and, 
after as much fat as possible has been removed, 
the sulphate solution is evaporated to a syrup 
and the r^due triturated with absolute alcohol, 
when it solidifies to a mass of crystalline plates. 
This mass is again triturated with al^olute al¬ 
cohol, when a white crystalline meal of acid 
lupinidine sulphate separates. The mother- 
liquors are treated again in the same manner, 
until the residue, on trituration with alcohol, 
either femains liquid or at least redissolves oB. 
washing with absolute alcohol; in this case it 
consists for the most part of lupinine sulphate. 
The mother-liquors containing the lupinine sul¬ 
phate are freed from alcohol, dissolved in waij^r, 
and ppd. by BaCl,. The filtrate now contains 
ohie^ lupinine chloride, fromvwhich eriy lupin- 
Mine salt preagnt can be ppd. asplatino-chloride 
(O. Baumert, A, 225, 365). Lupinidine is ob¬ 
tained by decomposing the acid sulphate by one 
of tlie stronger bases, shaking with ether, and 
distilling in a current of hydrogen. The fact 
that this alkaloid distils over in a stream of 
hydrogen, between the wide limits of 250°>320°, 


is explicable on tlA assumption thafthe hipia* 
tdine got from the seeas of the yellow lupine is a 
mixture of orystallisable hydrate (see below) and 
a liquid^ anhydrMe. Thg fqpmula is cal¬ 

culated from analyses of its salts. * 

Properties.—Diitk yellow oil of intensely 
bitter taste and disagreeable hemlook-like smell; 
but this smell is probably due to a decomposi¬ 
tion product. Strong base. Very easily oxidis- 
able by the air when in com.aot with acids or 
with KOHAq, but not with BH^Aq. Hives no 
acetyl derivative or ethylo-iodide (Baumert, A* 
225, 365). Lupidine is a feeble poison, acting 
on frogs like curare (Kobert, A. 227, 219). 

Salts.—B'HCl: yellow deliquescent crystals. 
—B'HI ^aq: rather large crystals resembling 
alum, V. sol. hot water, ra.tiol. alcohol.—B'siHI(?) 
Formed by heati&g lupinidine with Etl. Thus 
lupinidine resembles berberine in giving a hydro* 
iodide when heated with Etl (Baumert, A. 227, 
207).—B'H^SO,: minute crystals,w. e. sol. water, 
V. bI. sol. alcohol.—‘ trimetric 
crystals, a:6:c = *885:1:1*171 (Luedecke, Z.K.X% 
297), si. sol. water, m. sol. HClAq, v. sol. ddute 
alcohol (Baumert, A. 225, 365). 

GA^Naq? The liquid and oiya- 
talline portions of the lupine alkaloid are to be 
considered as modifications of the same base 
(the hydrate being orystAline^, since both yield 
the same double salt with PtCl,. The existence 
of a hydrate, stable only in the cold, may also 
explain why cold aqueous solutions of lupinidine, 
lupinine, and coniine become milky on heating. 
A further proof of the correctness of this view is 
that the yellow oil only (probably the pure anhy¬ 
dride OyHisN) was got on treating the lupinidine 
with PA (Baumert). 

Lupinine. A crystalline alkaloid, called by 
this name, was obtained by Bcttelli {O. 11, 240) 
by extracting white lupine {]jujn7tus albus) with 
alcohol. It forms wliite needles, v. sol. water. 
An alcoholic extract of the plant has been used 
with some success iz^casesof intermittent mala¬ 
rial fever. Solutions of the alkaloid give white pps. 
with tannin, HgCl^, and AgNO,, in the last case 
reduction soon takes place. Platinic and gold 
chlorides and picric acid give canary-yellow pps. 
HlAq containing iodine gives a red amorphous 
pp. It does not reduce Fohling’s solution. Boil¬ 
ing ROIl gives oH ammonia. * 

Lupinine. A liquid alkaloid, also called 
lupinine, was obtained by Campani {G. 11, 237) 
from the white lupine. It boiled between 210° 
afid 218° and was poilsoDoas. 

The young sh^ts of the yellow lupine contaki 
an alkaloid callea Aboinins (q. v.). The danger 
to sheep ^om eating lupines appears to be due 
to another substance ‘ioterogen,* perhaps pro¬ 
duced by p parasite growing on the lupines 
(Baumert, Ar. Ph, [3] 24, 49; Kobort a. Lieb- 
Bcher, J, 1886,169G; Kuhn, ibid.), 

LBPtTLIH. The yellow granular, aromatic 
powder situate at *the base of the cones of the 
hop and* forming from 8 to 18 p.c. of the 
cones. It certains hop oil, a resin, a nitro¬ 
genous substance, a gummy ^substance, and 
a ^tier principle. Lermer (D. P. J. 179, 
54) extracted ^e bitter principle by '’ether, 
shook the ether with aqueous KOH, ppd. by 
OuSO^, decomposed ^he copper compound with 
H|S, and recrystallised from ether. He desoribef 
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^ •Id^olin * 80 obiiUneS k large white prisms, 
insol. water, ▼. sol. aloobol, ether, and ehloro- 
lorm. The alooholie eolation, dilated with water, 
h^ a bitter tastf ajid acid reaction. Lermer 
also obtained a componnd [110°] which likewise 
formed a copper salt. Lapulic acid, as described 
b; Bongener, appears to be Lermer's lupulin. 
Issleib (4r. Ph. [3] 16, 84^ found a ‘pseudo- 
glncoside ’ which Be extracted by cold 

water. The extract was treated with animal 
charcoal, the charcoal dried and exhausted with 
90 p.o. alcohol, and the yellow solution jpartially 
evaporated. A brown resin is deposited 

while a bitter uncrystallisable substance remains 
in eolation. From the aqueous solution of this 
bitter substance ether extracts only the bitter 
principle (which aihounts to '004 of the hops) 
and leaves in the water a tasteless 

product of the oxidation of oil of hops 0„H„0. 
The bitter principle, according to Issleib, forms 
a yellow solation in alkalis, and is split up by 
boiling dilute H.SO, into Inpuliretin and 

lupulio acid G„H„^0„. This lapulic acid forms a 
crystalline barium salt BaC,sH,„0„ Oaq. Accord¬ 
ing to Bissell (Ph.[3] 8,608) lupulin does notoon- 
tain ail the active principle of the hop. The bitter 
principle may usually, but not always, be ppd. 
from an infusion of hops by lead acetate (Alien, 
An. IS, 43). Aqcordfng to ilayduok (O. C. 1887, 
694), when hops are exhausted with ether, and 
alter evaporating the ether, the residue is treated 
with alcohol, a white wax is left behind. The 
alcoholio solution gives a yellow pp. with lead 
acetate, and the filtrate contains two resins, one 
soluble, and the other insoluble, in light petro¬ 
leum, 

Lapulic acid C„H„0,. [93°]. 

Preparation .—By extracting hop-flour with 
light petroleum spirit, distilling off the solvent, 
cooling, filtering off the black liquid from the 
crystals formed, and reorystallising the crude 
acid from alcohol and petroleum spirit. 

Properties. —Colourle|p prismatic crystals, 
rapidly altered by exposure to the air. T. sol. 
aloobol, ether, benzene, CHC1.„ CiS.^, and the 
ethereal oil of the hop, sol. petroleum spirit, 
insol. water. Easily reduces ammoniacal AgN0,. 
Exposed to the air is transformed into a yellowish 
resin. This product of oxidation is si. sol. water, 
to which^t imparts on intense bitter taste, and 
this resin is the bitter principle of the bop.— 
CuA'. A crystalline powder (Bungener, Bl. [2] 
46,487). 

UnPITLIlfE V. HoPEfitB. * 

• lUTBIC ACID (?). [274°]. S. 

;009 in the cold; '03 at 100°. S. (alcohol) 4-2 
in the cold. S. (ether) '87. A yellgsv colouring 
matter prepared from the flowersvof Euphorbia ' 
Cyparissias (Holm, Ar. Ph. [2] 144), ^18). The 
fresh flowers are exhausted with alcohol of 
60 p.c., the greater part of the alcohol distilled 
off, and the residual liquid filtered and ppd. with 
basic lead acetate^ The ftp. is suspendediin 
water, decomposed by 1^8, and filfbred. The 
filtrate is evaporated over and the yel¬ 

lowish crusts J;hat separate are recrystallised 
from ether-alcohol, and then from hot^ater 
containing 4 p.o. of alcohol. Slender yellow 
needles. Has no smell and a<bitter taste. Sub- 
limM at 220°. Its solutions exliibit acid reao- 
tioh. Lutein somewhat resembles lutenUn and, 


like the latter, gives protooateohuio aci4 by 
‘potash-fusion. It dissolves in caustic and car¬ 
bonated alkalis forming yellow eolations. It 
reduces AgNO, mercurous nitrate, and Eebling’s 
solution on heating. FeCI, gives, a green colour, 
changing to reddish-brown on farther, addition 
of FcCl,. Cone. H^SO, dissolves lutoIo*Mid,, 
but water reppts. it unaltered. Boiling dilute 
,HjSO, does not attack it. * 

IBIBlN. This name is given by Thudi- 
chum {Pr, 17, 263) to the yellow substance ob¬ 
tained by Piccoli and Lieben {Z. 1868, ^46) 
from the ovary of the cow, and called by uiem 
‘ hiemoluteln ’ (c/. Holm, Z. 1867, 779). It occurs 
also in the human ovary. The same or a similar 
substance occurs in butter, yolk of egg, serum 
of blood, in some diseased swellings, in carrots, 
Ac. It occurs also in the retina of the eyes 
of fowls (Capranica, J. Th. 1877, 317; ICUhne, 
J. Th. 1877, 817). According to Maly (C. O. 
1881, 485; M. 2, 359), the lutein in yolk of 
egg of hens and shrimps is a .mixture of 
vitello-lutein and vitello-rubin. It the yolk is 
extracted with alcohol, and the extract treated 
with hot baryta-woter, vitellorubin is ppd. wliile 
vitcllolutein remains in solution. Or the yolk 
extract may be boiled with a little acid, and 
the ppd. albumen treated with petroleum 
which extracts vitellolutein, while OS- extracts 
vitellorubin from the residue. VitdHorubin 
contains no nitrogen. It is red, and forms a 
Mg compound sol. ether, chloroform, and CS, 
but ppd. by alcohol in red flakes. An alcoholio 
solution of vitellorubin shows a broad but weak 
absorption band including the line F. Viteilo- 
lutein forms a yellow alcoholic.solution wliich 
exhibits two narrow absorption bands, one in- 
eluding F, the other between F and O. It con¬ 
tains no nitrogen. 

LUTEOCHBOUIIIH SALTS; v. vol. ii.«. 
160. 

LUTEOCOBALTIC SALTS; v. vol. ii. p. 2‘28. 

LUTEOLIN (Moldenhauer# A. 100, 

180) or (0„H,0,), 3aq (Sehutzonberger a. Paraf, 
A. Svppl. 1, 256). [320 ]. 8. '007 in the cold, 
•02 at 100°. 8. (alcohol) 2'7. 8. (ether) -lli. 
The yellow colouring matter of weld (Iteaeda • 
luieola) (Chevreul, J. Chiin. Med. 0,167). Ob. 
tained by boiling weld with water (16 pts.) 
mixed with alcohol (1 pt.), filtering, evaporating, 
dissolving the yellow flakes in alcohol, and 
pouring into water. It is reorystallised from a 
mixturwof water and glycerin (Bochleder, J. pr, 
99, 433). Yellow, tour-sided needles in radiate 
groups. May be sublimed Partially decom¬ 
posed on fusing. Has a diightly bitter, as¬ 
tringent taste. Beddens litmus sliglitly. Dis¬ 
solves with deep yellow colour in cnffs4c and 
carbonated alkalis. Oono. H,|SO, forms a yellow 
solution, whence water reppts. it. Potash-fusion 
gives CO.;, phlorogluein, and protocatochuic 
ftoid. Very dilute FeCl, gives a green pp., ex¬ 
cess of FeCI, forms a brownish-red solution. 
Aldbhole lend iJbetato gives a pp. 0„H,PbO,nq. 

(m-LUTIDIHE C,H„N. Ethyl-pyridine (?». 
Mol. w. 107. (166°). S.». 2 '956 (W.); '959 
(C.). V.D. 3-79 (calc*. 8'70). 8. 4 (W.). Ob¬ 
tained, together with homologues, by distilling 
cinchonine with KOH; a mixture of some ten 
bases is obtained and these are soparateJ by 
fractional distillation (Qreville Williams, /. 



166 


LtmDlNlS 


1866, 549) 1864, 487 j Pr. 18, 806; Oeohsner 
6e Ooninoko, 0. B. 92, 483; Bl. [2] 86, 296 ; 
B. T. C. 1,132; A. Ch. [6] 27, 462, 488). The 
HUnoebase appears to be {ormed by distilling 
rtth zino-dust the syrup'^ acid formed by oxidis¬ 
ing oinohonine with chromic acid mixture 
(WAdel a. HazuA, M. 8, 780). This, or an 
isomeric ethyl-pyndine, is formed by distilling 
brucine with KOH (0. de Coninck, Bl. [2j 42, 
100). Xjiguid; si. sol. water, sol. alcohol and 
ether. The aqueous solution does not become 
t^^id on warming, the base being more soluble 
izihot than in cold water. It appears to form 
an unstable hydrate 0,H,NHjO. Smells some¬ 
what like nicotine. Physiologically it is a vio¬ 
lent poison and stops tetanus produced by 
strychnine (Greville Williams a. Waters, Pr. 
82,162). By chromic acid mixture or by KMnO, 
it ^is oxidised to pyridine carboxylic inico- 
hmo) acid [231°]. When heated with sodium 
di-(8).lutidine C„H,,N- (Gre- 
viUe Wtlhsms, Pr. 33, 169). Chlorine passed 
Into (8)-lutidine containing dissolved iodine 
appears to form tri-ohloro-(8)-lutidine. Chloro- 
aoetio acid gives 0,H.NC1CH..C0JI (163“) form- 
JJg^^(0,H„NOjCl)sPtC1.2aq (Pictet, 1882, 

Salts.—B'HCR' Very deliquescent crystals. 
" ® aHgPtCla: orange>re(l Icallets. Its 

ppn. fs not retarded by presence of excess of 

HCl(di£fetoncefromboneoillutidinc). Hot water 
decomposes it forming B'^PtCl, crystallising in 
pale-yellow leaBcts.—B',PtC4 From platinons 
chloride (1 pt.) and lutidine (1 pt.): combina¬ 
tion takes place with rise in temperature (of 
70’’), the product being a hard brittle mass 
(Williams).—B'HAuCl,. Yellow pp. On boiling 
with water it forma yellow B'^HAu^Cl, and 
ulHmately B'jAuCl,: a red crystalline powder. 

.H^PdCl,: garnet-red prisma, obtained by 
mixing solutions of the hydrochloride and of 
palladium chloride (W.). Decomposed at 100“ 
giving^jff HCl and leaving B'„PdCI„ si. sol. water. 
—^B',H,Cl,DrjOj/ll,. Formed from uranyl chlor¬ 
ide and (/3)-lutidine hydrochloride. Yellow. 
—®’»HaSO^(UrO)j(SO,),. From uranyl sulphate 
and (8).lutidine sulphate. Small yellow needles. 

Piorate B'C„H.^(NOj),OH. Yellow needles 
(Williams, Pr. 83,169). 

Combinations. — B'jCuS0.4nq. Wlien 
(8)-lutidine is added to a solution of cupric sul¬ 
phate a copious pale-green pp. is formed, which \ 
dissolves in excess, forming a rich-hl*e liquid, \ 
which deposits blue prisms of B’jCuSO. 4aq.— 
B’,AgNO,. Formed by ppg. silver nitrate solu- 
tion with (8)-lutidine and recrystaUising from 
alcohol. 

Ili-/l8).lutidine.^ When sodium is warmeef 
with (8^-lntidine dissolved in toluene a product 
if obtmned from which it is'possible to get 
a platinoohloride containing a percentage of 
platinum corresponding to the formiJa 
Ci,H„N,BtPtCl, (Williams, C. N. 44, 308). 

■ ^‘^^'W.'l'itidine. When Ibdium iff wn?mcd 
wim (8)-lutidtne a violent action takes place, 
and from the product a platinoohloride may be 
obtained containing a percentage of platinum 
•^™?Po“ding to the formula CaH„N,HPtCl. 

Kjrdiiai of (3).liiadiB0 0^„N. GreviUe 
WilUams found that sodiam-amaigam had no 
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action on (id)4utldide.. According to Oeohsnot 
^ Conlitck (Bl. [2] 42, 121), however, a heza^ 
hydride (1^°-160®) may be formed by the ac¬ 
tion of sodium oh an atoohqlic solution of the 
base (c/. Wyschnegradskyi B. 18, Aoi). It 
combines with Mel and the product, when dis¬ 
tilled with KOH, yields CJH„N (160®). It alto 
combines with^ EtI, and the product treated 
TtS® yields a tertiaiy base trailing at 

lutidine C,H.N. (173°). ‘obtained by die- 
tilling strychnine with zinc-dust (Scichloni a. 
Magnanini, G, 12, 446). Yellow liquid, insol. 
water, sol. alcohol and ether. Smells like P3^ii* 
dine. Gives with sodium phosphomolybdate a 
dark yellow pp., sol. ammonia. Potassio-mer- 
curic iodide gives a yellow imorphous pp. Mer¬ 
curic chloride gives a white pp. Iodine in 
KIAq gives a crimson pp., insol. dilute HClAq. 

Coal tar Intidilies v. Di-metiiyl-pyiiidinb. 

Isomerides v. Ethyl-ptridHiib and I)i- 

MBTHTL-PYRIDINB. 

IITTIDINE CAEBOXYLIC ACIDS v. Di- 

METllYL-PVWniNE CARSOXYLIO AGIO. 

LUTIDINIC ACID v. Pybioine-di-cardoxylio 

ACID. 

DDTIDONE V . Oxy-di-methyl-pyrTdine. 

LITTIDO-STYBIL v. OXY-Dl-METHYL-PYRnUNB. 

EUTIDYL-QUINOLdii? v.#Di-metiiyl-pyri* 

DTL-QUINOLINB. 

^YCACOMITIlfE V . Aconite alkaloids. 

LTCINE. The base from Lycium barbarum 
to which this name was applied has been shown 
to be identical with betaine. 

LYCOPODINE C„^,,N.,Oa. [116®]. Occurs 
in Lycopodium cofnplanakim (club moss), from 
wliich it is obtained by extracting the root with 
alcohol, evaporating the extract, dissolving the 
residue in water, adding lead subacctate, re¬ 
moving excess of lead by H,S, adding NaOH, 
and shaking with ether. When the ether is 
evaporated the alkaloid is left, and may bo puri¬ 
fied by dissolving in HClAq and ppg. with cone.' 
NaOHAq (Bodeker. A. 208, 363). Monoclinio 
prisms, v. sol. most menstrua. Tastes bitter.— 
B"ll.^Cla aq • glassy hexagonal crystals (Soiling, 
«r. l884, 463).—B"(HAuCl4).^aq: small glistening 
yellow needles. 

XYCOPODIUM BITTER. The alcoholic and 
aqueous extracts of Lycopodium cJiauuBcypcifit^ 
SU8 are evaporated, and the residues mixed and 
extracted with water. The solution is treated 
wi^h lead acetate and auhacetate, Vvltered, Iteed 
from lead by and*evaporated. The residue 
is then washed ^Ith alcohol and dissolved ilfr 
water. From this solution lead subacetate ppts. 
the bittci^rinciple, and the pp. is then sus¬ 
pended in wfirter and decomposed by H^S. The 
filtrate ie^ concentrated, freed from sugar by 
careful fermentation with yeast, dried, and ez- 
tractod ^yith absolute alcohol, which leaves the 
bitter principle on evaporation (Kamp, A. 100, 
3^0). Slender needles (fr^m water). V. e. sol. 
water, alcohol, and, ether. Extremely bitter. 
Neutral to ^tmus. Contains no nitrogen. 
Colours tincture of iodine orangft-red. Does not 
reduce Fehling’s solution, but after boiling with 
dilute HBOq it does so. 

LYCOFODlffU OIL. The oU from the freeh 
spores of club moss contains phytosterin 0,,H,oO. 
together with glyceryl ethers of lycopodie 
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OnH^O^oWe, aniahio, stearic, and p^mitio 
acids (Bokowaki, Ghem. Zeit. 1889, 174; ct. 
liangor, Ar. Ph. [8] 27, 625). 

LTCOBE8IN Q,U*,0. [170®]. Extracted 

from Lycopodium dhamaeyparicsus by alcohol, 
and remaining in the mother-liquor alter lyeo- 
etearone has separated jKamp, A. 100, 300). 
Minute crystals ; almost insol. boiling water, v. 
sol. alcohol and ether, v. si. sol. cold alkalis. 

lYCOSTEABaHE [75°-100°). An 

amorphous tasteless substance, which may be 
extracted by alcohol from Lycopodium cliaiiuccy- 


parUcm (Kamp, A. 100, 300). Insol. cold water, 
sol. hot water form&g a jelly on cooling. 81. 
sol. cold alcohol and ether, v. sol. alkalis. 

LTDINE. A violet dye obtained by jtouring 
a solution ol aniline (fOOg.) in fuming HCIAa 
(100 g.) diluted with water (120 o.o.) into a sola 
tion of KjFoCy, (90 g.) in water J850 o.o.), and 
heating the mixture to boiling. The produot is 
dissolved in dilute oxalic acid and ppd. by al¬ 
kalis. Violet powder, sol. alcohol, si. sol. ethoi 
and benzene, iusol. water. Poisonous (Guyot, 
C. R. 69, 829). Possibly identical with mauvius. 
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MACIEYIN C„H„NO, (?). [201®]. S. 

(CHCl,) 7. S. (ether) *1. An alkaloid in Jl/oc- 
Uya cordota* the Japanese Tachiobahu (Eijk- 
roan, B. T. C. 3,182; Ph. [.3] 13,87). Extracted 
from the root by alcohol and dilute H,SO„ and 
separated fromssanguinarin by ether in which it 
is very slightly soluble. Prisms. Almost insol. 
water and alkalis, v. si. sol. hot alcohol. Its 
salts have a bitter taste. Its chemical proper¬ 
ties resemble those jl protopino. Cone. ILSO, 
gives a faint yi*low changing through violet to 
green. Fumes of nitric acid give an ultraraarini 
colour. H^SO, and a little KfitjO, give a blue 
colour. 

Salts. — B'HCl. Prisms. S. -7. — 
B'.H2PtCl,2aq: yellowish-white pp.—B',HjCr.,0,: 
orange prisms.—Hydroiodide: crystalliuo 
spheres. — Normal sulphate: colourless 
needles. Thiocyanate: needles.-Acetate; 
needles.— Acid oxalate: crystals.—Acid tar- 
trate: needles.—Benzoate: 1166°!: long 
needles? 

MACLUBIN C„II,.0. (H. a. P.); C,,H„0. 
(Ij.). Monntannic acid, [200°] (Wagner). S. 
*62 at 14®. Occurs, toget4ier with morin (q, v.), 
in old fustic, the wood of Morus tinctoria^ from 
which it is obtained by extracting with water. 
The evaporated extract deposits morin, and 
from the filtrate maolurin may be ppd. by HCl 
(Blasiwetz a. Pfaunder, A. 127, 352; J. pr. 94, 
65 ; Ldw^ Fr. 14, 117; Benedikt, A. 185,114). 
Almost pure maclurin is also found in patches 
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Salts.--PbC|3H„0„nq: yellow orystals.— 
C,3H,30,3Pb0 (L.). 

Acetylderivative C„H,AoO, llaq: viscid 
oil. ,, 

Machrouin C^H.^Oaq (7). Formed by the 
action of zinc and dilute 11,80, on maolurin, and 
separated from pliloroglucin by ppn. wi^ lead 
acetate. The pp. is decomposed by H,S. dolour- 
less spangles composed of tufts of minute 
needles (from dilute alcohol). V. si. sol. water 
and alcohol, m. sol. other. Turns diwk blue 
when exposed to air or when heated. The hot 
aqueous solution turns violet-blue in air, and 
then yields an indigo-blue pp. with HCl. FoCl, 
gives, in a very dilute alcoholic solution, a violet- 
red colour, changing to blue. Alkaline solution! 
also turn blue on exposure to air. AgNO, gives 
a violet colour with redaction of silver. Beducea 
hot Fcliling|s solution. Cone. H,,SO, gives an 
orange solution, turning emerald green on warm¬ 
ing or diluting. 

Hufimorio acid 0„H,,0, (?). Obtained b> 
boding maolurin with dilute HCl (Wagner, J. 
1851, 420). Dark-red mass; v. sol. alcohol, m. 
sol. water, v. si. sol. ether. Forms a Srimson 
solution in alkalis. 

MACBOCABPINE v. Thalzctbucb. 

UADSEB V. OXT-ANTHBAQOINONKS. 

MAGDALA BED C,.H„N,CI. Formed by 
heating naphthalene-azo-(o).naphthylamine with 
(a)-naplithyinmine hydrocUoride (Hofmann, B, 
2,374,412). Appears to be a compound of amido- 


in the wood (Wagner, J. 1850, 629). I. N 

Propertws.—YeWow, erj&taWine powder (con-\ napUWne 
nnmg aq), v. aoV. alcohol and ether, el. .sol \ 
later. Ahove27O®ii.0\venO.(t.f,n3 T.vreent.eeVtiT\ \ twnnlnA . 


taunng —-i,, .. «.... u.—vu.,. 
water. Above 270® it gives COj and pyrocateohin. 
*ItB aqueous solution is ppd. b^i alkaloids, gelatin, 
and albumen. FeSO, gives a greenish-black pp. 
Its alkaline solution turns brown in^ir. It dyes 
mordanted ijotton palo brownish-jhllow. Boiling 
cone. EOHAq gives phloroglitcin anj protocate- 
chuio acid: C.jH.oO, + H,0 =--C,H,0,-iC,H.O,. 
Dilute H.,SO, at 120° does the same. Bromine 
gives tri-bromo-maolurin C,JI,Br,0, aq: minute 
needles. Cone. HiSO, at 190® gives brotvn 
®^U„0,5 (Hlasiwetz, A. J43, 81)8). Beduction 
with zinc and H^SO, gives pmoroglucin and 
maohronin. IShen its solution is heated with 
sodium-amalgam and the product acidifiedsether 
extracts phloroglncin and amorphous 0„H,}0„ 
which is sol. water and alcohdl, is ppd. by lead 
acetate, gives a grass-greeu colour with FeOl,, 
•Dd reduces AgNOi and Fehling’i solution. 


Iranine, viz.. 

OuH,(NH,)^ I 'So,jai, (Julius, 1 

, \nci(c„h.nh,)/ ' 

19,1366). " 

HAONESIA. Magnesium oxide MgO (g. o. 
MAOBESIA' AZiBA. A basic carbonate i 
Mg, varying somewhat in composition; «. Oa; 
noNATEB, vol. i. p. 699. 

2CAOKESIA DSTA. A name given in pha 
maoentfbal nonlbnclature to MgO prepared t 
calcining magnesia alba. 

UAfiNESIDK. Ahw. 24. MoLvr. probab) 
same as at. w. {i>. infra), [o. 450®] (Devillea. Carol 
A. 101, 369); [o. 600®] (Ditte, O. B. 78.1081 
[between 700° and 800^ (V. Meyer, B. 30, 497 
Scarcely volatilises in 00 at red to white hei 
(V. M. Ac.). 8.0. 1*69 to 1*71 at 17® (Eopp) 
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1-77 at 0“ (Wmtz, Am. Ch. 187C (M-iroh)). S.H. 
20’ to 61® -216 (Kopp, r. 1S6, [IJ 71). O.E. at 
«® -00002694 (Fizeaa, O. B. 68, 1125). T.O. 
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(Ag <• HO) 34-3 (Lorenz, 
at O®-!) 22-84 BtO“, 16 


13,422). E.O. (Hg 
at 100° (Lorenz, W, 


the dividing plate servi^ to prevent oonladt be-, 
tween the Cl, evolved at the positive electrode, 
and the Mg (Bunsen, A. 82,137).—2. A mixture 
of MgOlj and KCl, prepased.by evaporating a 
mixture of the salts, m the ratio 4MgCl2ftECl, to 
dryness, is mixed with a little NH,Ot, and is 
electrolysed when fused in the apparatus de¬ 
scribed in 1; as Mg is heavier than the molten 
mixture of salts it is not necessary to form ser¬ 
rations in the negative electrode (Matthiessen, 
C.J.S, 107).—3. A mixture of 6 pts. dry MgCI.^, 

1 pt. of a mixture of 7 pts. NaCl and 9 pts. KCl, 

1 pt. powdered CaFj, and 1 pt. Na carefully freed 
from oil, is heated to bright redness in a coveredc* 
, earthen crucible. The Mg, which separates 
Mg and Ca, kie::erite MgSOj.H^O, camallite \ in globules, is heated nearly to whiteness in a 
Mg01j.KCl.CHjO, various silicates e.g. asbestos boat of compact charcoal, piaee,d in an inclined 
(MgCn)SiOj, spinelle MgAljO.,, Ac., occur os tube of the same* material through which is 
minerals. Borate, phosphate, sulpliote, chloride, | passed a stream of dry H; the Mg condenses on 


18, 4^9, 682). S.V^S. 0. 14-1. Characteristic 
• lines in emission-spectrum 5527-4, 5183, 6172, 
6166-7 (Thalfin, Upsalo, 1868; v. also Liveing a. 
Dewar, Fr. 44, 241). < 

Occurrence .—The metal does not occur 
native, but compounds of Mg arc very widely 
disteihuted, and are found in some places 
in large quantities; they usually accompany 
Ca compounds. Magnesite MgCO,, dolomite 
mixture of tho isomorphnus carbonates of 


nitrate, and hydroxide, of Mg are found in 
mineral waters, and some of them in sea water; 
Mg compounds, chiefly phosphate and carbonate 
and compounds of organic acids, are found in 
plants and animahs. 

Magnesia alba (a basic carbonate of Mg) was 
introduced as a medicine in the beginning of the 
18th century; the name is said to have been 
given merely in contradistinction to magnesia 
nigra, j term applied to the mineral pyrolusitc 
because of its colour and supposed magnetic 
properties. 


the upper port of Sie tube; it is then molted 
into large globules with a flux of •MgCL, NaCI, 
and CaFj. To free the Mg from C, Si, and N, it 
may be distilled in a current of H at a high 
temperature (Deville a. Caron, A.4j3,137; for on 
apparatus in which the distillation may be con¬ 
veniently conducted v. Sonstadt, J. pr. 90, 307). 
In a later trial D. a. C. u<-ed 7 pts. MgCl,, 4-8 pts, 
CoFj, and 2-3 pts. Na (C. C. 1863. 993).—4. 
Wohler {A. 101, 362) reduces a f.ised mixture ol 
MgCVNaCl with excess of NaCl by Na; the 
Magnesia was long supposed to bo mixture is obtained by adding excess of NaCl to 
— „ _ ■ MgCljAq and 


the same, or nearly the same, as lime. Hoff, 
mann, Bergmann, Marggtaff, and especially 
Black (1756) established the characteristic pro¬ 
perties ol magnesia. Black showed magnesia 
alba to be a compound ol fixed air (CO,) with 
an earthy base, to this base he gave the name 
magnesia. In 1800 Davy obtained a small 
^antity of a metal by redneing magnesia at 
^ite heat by vapour ol K; in 1830 Bussy ob¬ 
tained the metal in greater quantity and purity, 
by heating together MgCl, and K. 

Forttuition.—1. By heating together MgCIj 
and E in a Pt origiible, and washing out KCl by 
water (Bussy; Buff, P. 18, 140; Liebig, P. 19, 

■ 137).—2. By electrolysing fused MgCl, (Ilunsen, 
A. 82,187), or a mixture of MgCl, and KCl with 
a little NH,C1 (Matthiessen, G. J. 8, 107).—3. 
By reducing a molten mixture of MgCl,, CaF,, 
KOI, and NaCl, by Na (Deville a. Caron, 0. O, 
1868. 993).—4. By reducing MgFj.NnF by Na 
(Tissier, O. B. 66, 848).—6. By electrolysing a 
mixture of MgSO, and (NHJjSO, dissolved in 
water (Gerhard, English^ Patents, No. 16,691; 
1884).—6. Puettner patented a method lor re- 
dueing MgCO, by heating with FojO, and 0 


evaporating to dryness. The 
amount of MgCl, in tho mixture must be known 
in order that tho quantity of No to be used may 
bo calculated; for every 1 pt. MgClj about J pt. 
Na should be used. 

ProiJertics. —A silver-white, voi-y lustrous, 
moderately hard, metal; malleable; not very 
tenacious; may be filed and polished; S.G. c. 
1-76. Mg occludes c. | its volume of *11; by 
heating in vactw the H is suddenly evolved. Ob¬ 
tained in lustrous, white, crystals; hexagonal, 
o:c = 1:1-639, isomorpkous with Zn (Dos Cloi- ■ 
zcaux, C. B. 90, 1101). Unchanged in dry air; 
Buporficially oxidised in ordinary air-. Heated 
in air, burns to MgO giving out a brilliant white 
light, very rich in actinic rays. Burns when 
heated in steam, also in COj, and in SO,. Com¬ 
bines directly with the halogens, S, P, As', N. Hot 
water is slowly decomposed by Mg. Dissolves 
readily in dilate acids. 

Mg is a distinctly metallic element; it forms 
on^^ries of salts MgX,^whore X = 01, NOj, J80„ 
iPOj, &c .; a few basic salts, and many double 
salts, are known. Jn its chemical relations. Mg* 

- _ _ . _ . . is analogous to the alkaline earth metals Ca, Sr, 

(Oemum, Patents, No. 31,319).—7. Lauterborn 1 and Ba. antkalso to tho metals Be, Zn, Cd, and 


reduces a doable Mg-Na cyanide by Zn (German 
Patents, No. 39,916). 

Preparation.—!. The upper part ol a porce¬ 
lain crucible is divided vertically into two halves 
by a thin porcelain plate; the crucible is closed 
by a porcelain cover, through which pass the 
carbon electrodes ol a battery 8f 8-10 Bunlen- 
eells, one eleotftde on each side of the dividing 
vertical plate; indentations are cut in the nega¬ 
tive electrode; the crucible is heated to redness, 
then filled with fused MgOlj, and the current is 
paesed through the mplten mass. The Mg lodges 
in tho cavities ol tho negative electrode, and is 
dun prevented from fiogting to the surfooe; 


Hg. MgO^and Mg0.jHj are alkaline; MgO.Hj is 
formed by the reaction of HjO and MgO-, and is 
dehydrated to MgO by hoot. As tho V.I). ol no 
binary compound of Mg with H or one ol the 
halogens has been determined, tho valency of 
the atom of Mg iS gaseoiis molecules is not 
known with certainty; but from the close simi¬ 
larities botwoea Mg, Zn, and Cd, there is little 
doubt that tho atom ol Mg is divglent in gaseous 
molesules (o. Maonksiom obobv or rusaxHTs, 
p. 163 ; ef. Alkaums habiss, xiials or tbz, 
vol. i. p. 112). * 

The atomic wei^t of Mg has-been dete^ 
mined (1) by dsteraiin|a|| SOj h) HgS0^7H,0 
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[Z] IS, 808 i Scheerer, P. 
69, 636); (2) by oonverting MgO into MgBO, 
(Berzelitu, P. 8, 188; Sranberg a. Nordenfeldt, 
/. pr. iS.AHi Jaei](idlin, A. Ch. [3] 32, 202; 
Marignao, A. Ob. [6] 1, 289); (3) by converting 
MgCjO, 2H.iO into MgO (S. a. N. I.c.); (4) by 
converting MgCO, into MgO (Marchand a. 
Selicorer, J. pr. 60, 385) | (5) by determining 
Cl in MgCl, by ppn. with Ag (Dumas, A. Ch. 
[3] 55,189); (6) by determining S.H. of Mg. 

Molecular weight of magnesium. —Bamsay 
(G. J. 65, 521) has determined tho lowering of 
vapour-pressure of Hg produced by dissolving 
jS(3 in Hg; tho results make it probable that tho 
molecular weight of Mg is the same as the 
atomic weight. This«conclusion assumes tho 
accuracy of Van’t Hoff’s law, tl^jit equal volumes 
of dilute solutions contain equal numbers of 
molecules of the dissolved si^stanccs, and it 
also supposes the molecular weight of liquid 
Hg to bo the satno as tho atomic weight of Hg. 

Beactipns. —1. Slowly oxidised in moist air .— 
2. Decomposes warm water slowly; heated in 
steam burns to MgO.—3. Heated in air or oxy¬ 
gen to above its M.P. burns to'MgO, with bril¬ 
liant white light, rich in actinic rays.—4. Heated 
in chlorine, bromine, or iodine forms MgCI,, 
MgBr^, or Mglj.—6. I^atcd in sulphur forms 
MgS.—6. Heated ft nUrogen forms Mg,Nj, with 
phosphorus forms MgJ?j, and with arsenic 
forms Mg,As,.—7. Decomposes carbon monoxide 
and dioxide, also sulpimr dioxide, when heated 
in those gases, forming MgO.—8. Boduoes forrie 
chloride and sulphate solutions to FeCl, and 
b’eSO, (Pfeiffer, J. pr. 61, 1 tl).—9. Beduees 
nitric- acid to HNOj (Jonzsch, JV. T. filr Mine- 
roiogic, 1853. 635).—10. Beduees carbonates of 
the alkali metals except Cs, also oxides of copper, 
silver, and gold, when heated with them in solid 
form (Winkler, B. 23,44); also reduces oxides of 
Ca. Sr, Ba, Zn, Cd, and Hg (W. B. 23,120).- 
11. Dissolves in dilute acids with formation of 
suits MgXj, X = Cl, .J SO,, (jtc.f and evolution of H, 
or N oxides from HSOj. Cone, hot H,SO, forms 
MgS04 ^^'1 SO.,.—12. Dissolves in hydrogen 
peroxide solution with formation of MgOjH,. 
From solutions of salts of copper, iron, man¬ 
ganese, and cobalt Mg ppts. the metals, with 
evolution of,H; from some metallio salts Mg 
ppts. hydrated oxides, e.g. A10,Uj from solu¬ 
tions of A1 salts; from solutions of salts of 
arsenic or antimony. Mg evolves AsH, or Sbll,.— 
13. Mg forms alloys with.most of the metals 
(o. Magnesium, alloys of). 

* Detection and estinmfion.—iSolutions of Mg 
salts are not ppd. by HClAq, HjEO^Aq, H,S, 
or NHjHS. Fixed alkalis and their oJfrbonatcs 
ppt. MgO.JS, or MgOO,, insoluble iH*exMSS, but 
soluble in NH, salts, especially in tiH^CIAq; 
hence Mg salts are not ppd. by NH,Aq in pre¬ 
sence of NH,C1. NajHPOjAq, added to Mg salt 
solutions, in presence of. NH,Aq, ppts. 
MgNH.P 04 . • . . * 

Mg is usually estimoited by ppn. as 
MgNHjPO, by addition of MH,Aq and 
Ba,HPO,Aq; whan strongly heated, the pp. is 
changed to Mg,P,0,. For details, and metbads 
of separation of Mg from other metals, Manualf 
of Analysit must be consulted. * - 

Kagneaiitai, alloys of. Mg forms alloys 
with most of (bo motal*. By reason of (be easy 


oxidation of Mg, the jtreparation of alloys of 
this metal is somewhat difflonlt. They may ba 
prepared by mqlting the metals in H; also by 
melting the other metal and rapidly immeraing 
the Mg in it. According to Parkinson (J. pr. 
101, 876), Mg forms alloys ewith the all^li 
metals, Al, Sb, Bi, Cd, Cu, Au, Pb, Hg, Pt, Ag, 
Tl, Sn, Zn ; also with Cu and Hi together, but 
not with Co, Fe, or Ni alone. The alloys of Mg 
are generolly very brittle. 

Magnesium, alnminats of; MgAl,0,; o. 
Aluuinatks, vol. i. p. 141. ■ .-> 

Magnesium, antimonate of; 
Mg(SbO,),12H..O; v. Antimonates, vol. i. pp. 
285, 280. 

Magnesium, arsenates of; v. Aiisunates, 
vol. i. p. 808. 

Magnesium, arsenide of. Mg^As,. Brown 
mass. Formed by heating a mixture of As aud 
Mg turnings in H (Parkinson, J. pr. 101, 375; 
cf. AnsKNio, Oombinatiom No. 9, vol. i. p. .303). 

Magnesium, arsenites of; v, AnsKNlrES, vol. 
i. p. 306. 

Magnesium, borates of; v. Bohates, vol. i, 
pp. 629, 530. 

Magnesium, boride of. According to Phipson 
{0. N. 9, 219), a greenish-blaqji; mass, which is 
probably a boride of Mg, is produced by heating 
Mg with boric acid. „ 

Magnesium, borofluoride of Mg(BP,), (Ber¬ 
zelius, P. 2,113), o. BoBornuoniDEB, vol. i. p. 626, 

Magnesium, bromide of MgBr.,. Mol. w. 
unknown, as li.D. has not been determined. 
Occurs in small quantity in sca-water, and in 
some mineral springs; also in tho Slassfurt 
salt deposits. Obtained by passing Br vapour 
over melted Mg. Tho reaction is very violent 
(Lerch, pr. [2] 28, 338). A white, very deli¬ 
quescent, fusible, wax-like, crystalline mass. 
By concentrating a solution of MgO in HBrAq, 
white deliquescent crystals of the hydrated 
bromide, MgBr,6H,0, are obtained (Bammels- 
berg, P. 56, 239); tho same hydrate is forlned, 
along with an int;oluble oxybromide, by the re¬ 
action between Mg and Br under water (Lerch, 
I.O.). Evaporation of MgBr-Aq to dryness, or 
heating the crystals of MgBr.,.6H.,0, is attended 
with evolution of HBr and formation of an 
oxybromido. Heated in a stream of 0, MgBr^ 
is entirely decomposed to MgO (Schulze, J. pr. 
[2] 21,407). Kremers (P. 108,118) and Oerlaoh 
{Fr. 8, 285) give the following data for S.G., and 
per jentage homposition, of MgBr,Aq:— 


r.ot. 

MgBr, 

6 

> 10 
16 
20 
26 


ao.of 

Bolutlon 

1013 

1-087 

1137 

1-lill 

1-247 


P.ct. 

MgBr. 

30 

35 

40 

45 

60 


8.0. of 
solution 

1-310 

1-877 

1-461 

1-636 

1-625 


the double compounds M^r|.KBr.6H,0 
and MgBm.NH,Br.6HjO are obtained by evapo¬ 
rating* mixed solutions of the constituent sMta 
(Lerch, /. pr. [2] 28, 338). ■ 

Magnesium, ohloride of. MgCV MoL w. 
unknown, as V.D. has not been determined. 

Oeaurrenee .—In sea-water and in several 
mineral springs, also in the salE deposits of 
Stassfnrt. 

Ponnation,—h The mother-Uquor, lUte; nv 
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moving KOI from the Stassfuri salts, is evapo< 
rated to S.O. 1*375 andJ allowed to crystallise. 
The crystals of MgCIj-CH^O are heated to melt* 
ing,*wliereby they ar^ partially dehydrated, but 
at the same time some oxychloride is formed. 
By exposing the crystals to a temperature of o. 
l(t)® under greatly reduced pressure almost pure 
MgCij is obtaine^.—2. MgCl^ is obtained as a 
by-product iu Weldon’s process for makingvCI, 
and in Solway's soda-ammonia process when 
MgO is used to decompose NH^Cl.—3. By heat- 
4pg MgO with .NH^Ol, adding some NH^Cl from 
time to time. 

Preparation.- 1. Powdered MgO, or mag¬ 
nesia alba, is dissolved in HClAq, KH^Cl is added 
in quantity suilicient to prevent ppn. of MgO^H, 
on addition of NHjAq, the solution is made 
slightly alkaline by NH^q, any silica which 
separates is filtered off, the liquid is neutralised 
by HClAq, and evaporated to dryness. The 
double salt NH,Cl.MgCl3.a;IL^O is thus obtained; 
it is heated to melting (c. 460*^) in a Hessian 
crucible, in the bottom of which is placed a 
smaller Pt dish (Bunsen, A. 82, 137), until 
NH4CI is entirely removed ; the blgCl, collects 
in the Pt dish at the bottom of the Hessian 
crucible (c/. Dflberoincr, 6'. 28,90).- 2. By heat¬ 
ing MgC1^6H.^O ifi a current of HOI (Hoinpcl, B. 
21, 807). 

Thehydratedchlon'de MgCl5{.6H;{Ois obtained 
by evaporating the solution of MgO in HClAq to 
the crystallising point. 

Properties. —A white, deliquescent, solid, con¬ 
sisting of a mass of small pearly crystals; 
B.G. 2*177 (Playfair a. Joule. C.S. Mem. 2,401). 
Can be distilled in H at red heat. Dissolves 
readily in water with production of much heat; 
Mg01*,Aq] *^35,920 {Th. 3, 213). Thomsen 
l.c.) gives the thermal data [Mg.Cl^c* 161,010; 
[Mg, OlSAq] <= 186,930. Sol. in alcohol, also in 
amylio alcohol. Gerlaoh {J. 1859. 43) gives the 
following table:— 


RokigOI, 

B.O.Mg01.Aq. 

r.ct.Mgoi. 

S.G.MgClaAq. 

1 

t0084 

19 

1-1086 

2 

1-0169 

20 

1-1780 

8 

1-0263 

21 

1-1879 

4 

1-0338 

22 

1-1977 

6 

1-0422 

‘-'3 

1-2070 

6 

1-0610 

24 

1-2175 

7 

1-0597 

26 

1-2274 

8 

1-0084 

26 

1-2378 

9 

1-0772 

27 

1-2482 

10 

1-08.69 

28 

1-2686 

11 

1-0949 . 

29 

1-2690 

12 

1-1040 

30 

1-2794 

18 

1-1130 

81 

1-2903 

14 .. 

1-1220 

32 

1-301!4, 

16 

1-1311 

33 

1-3121 

16 

1-1404 

84 

1-3230 

17 

1-1498 

85 

1-8340 

IS 

1-1692 




The hydrate MgCl3.6H,0 crystallises in mono- 
clinic fonns; S.G. 1*668 (Fimol, A. Vh. t3] 21, 
416). S. IW cold water, 367 hot water (Casa- 
sooa, 0. B. 87, 85(^. S* 20 in alcohol *9 S.G., 
50 in alcohol *617 S.G.‘ 

Peactiom. — 1. When the crystals of 
MgCl,.6H.jO are heated in air, water is given 
off and at the same time partial decomposition 
ijocm with evolution of HOI end formation of 


ozyoniondes.—2. ^gplgts partly decomposed by 
much loater to MgO and HCl. 

Combinations.—1. With magnesia to form 
oxychlorides {v. Magnesium, oxychlorides of^ 
p. 162).—2. With potass/ium chloruh to form 
MgCl2.KC1.6H,0; occurs native as camallUe, 
crystallising in rhombic forms according to 
Marignao (O. B. 165, 660), in hexagonal forms 
according to Bammelsberg (Hand, der KrystaU, 
Chemie, 204). The double ^t is prepared by 
mixing solutions of the constituents in the 
proper ratio, evaporating, and oryatallising.—* 
8. With ammonium chloride, and calcium 
chloride, to form MgCl,.KH4C1.6H.^O (v. Pfail«a. 
Hants, A. 66, 250), and MgCl2.CaOl2.i2HA 
respectively. — 4. With sodium chloride to 
form MgClj.NaGl.HjO (Poggiale, C. B. 20, 
1180).—6. With ferric chloride, and chromic 
chloride, to form 2MgCl2.Fe2Cln.2H2O, and 
2MgCl2.Cr2Cln.21p20, respectively (Neumann, A» 
244, 328).—6. With phosphorus oxychloride to 
form MgC^POCln (9MgCl2.10POCl, according to 
Cronandor, B. 4, 763); a deliquescent solid, de¬ 
composed by hot water (Oassekmann, A. 98,223). 
7. With iodine trichloride to form deliquescent, 
easily decomposed, crystals of MgCl2.2ICl,.5H20; 
obtained by dissolving Mg(I03)2 in cone. HClAq, 
leading HCl into the liquid to saturation, and 
surrounding by a freezing) mixture (Filhol, 
J. Ph. 26, 442).—8. With ammonia to form 
MgCl2.4NH2; a white sublimate by heating 
MgCl* in NHa (Clark, A. 78. 369). 

Magnesium, chromate of; v. Chbohatss, 
Tol. ii. p. 156. 

I Magnesium, fluoride of. MgF 2 . Mol. w. 

I unknown as Y.D. has not been determined. 
Occurs native as scUaUe. Formed by dissolving 
magnesia alba in HFAq, evaporating to dryness, 
and heating the residue; also by ppg. a Mg 
salt in solution by a soluble fluoride. * Obtained 
in crystals, either by melting the salt, prepared 
as described, with NaCl or £C1 (Cossa, Z. K. [2] 
1, 207), or by mcKeng together 6 parts MgCl„ 
4 parts NaF, and 4 parts NaCl (Boder). Four¬ 
sided, very hard, white needles. S.G. 2*856 at 
12° (Cossa, B. 10,295). Guntz (-4. Ch. [6] 3, 6) 
gives the thermal data: [MgO’H^, 2HFJ » 28,400. 
Forms a double compound with NaF, viz. 
MgFj.NaF. Obtained by adding MgOjHj to 
NaFAq and evaporating; the decomposition 
according to Tissier (J. pr. 90, 50) is 

3NaF + MgOjH*=2NaOH + MgF2.NaF. 

^ Magnesium, haloid compounds of. Mg forma 
a single compound, MgX.>, with each of the halo¬ 
gens. None of these compounds has been gasi¬ 
fied, hence the molecular weight of none is 
known vuth certainty; but the great similari¬ 
ties between Mg, Zn, and Cd, make it extremely 
I probable tfiat the formula MgX, expresses the 
I composition of the molecules of the compounds 
in question. MgClj, MgBrj, and Mglj ci^BtalUse 
with 6H2O; when these crystals are heated they 
Stre partly decomposed tc MgO and HX(X CU 
Br,orI). « 

Hai^esihm, hydrosuiphide of. MgS^,. A 
solution of this oompound isrobtained by pass¬ 
ing H2S through MgO suspended in water; the 
MgO dissolves and leaves a nearly colourless 
solution, whidii evolves H2S when exposed to 
air or heated. The solution thns prepared con* 
tains 0.16p.c.MgSft,wid h(MiS.O. MlSatiy 
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lUfm aAbimidza, O. J. tSi, 690). 
p«botoimed b; treating MgS with water. A 
potation ot HgSJEC, is a oonvenient source of 
; a stead; stream ot the gas is obtained b; 
[licating t« 60'’-66‘’ fll a. S. Thomaengives 
'the thermal data: [Mg, 8”, B*, AqJ 114,880 
(Th. a, 243). 

HagnMiom, hydroxide of. MgOjH,. Ooonrs 
, native as brucite, forming white, pearly, crystal¬ 
line tablets (hexajnnal rhombohedra), S.G. 2'3S 
to 2-46. Prepared; ppg. a Mg salt by NaOHAg, 
washing, and drying at 100°; also by direct com¬ 
bination ot water with MgO, and drying at 100°; 
%0. 2-36 at 16° (Schnlten, C. B. 101, 72). 
MgO which has been heated to whiteness 
does not combine with water (v. Deville, G. B. 
61, 976; Knapp, D. fP, J, 202, 613; Schwarz, 
D. P. J. 186, 25; Ditto, <0. B. 73, 111, 
191, 270). [Mg,0',H^=. 217,320; [Mg,0,H''0] 
*.148,960 {Th. 3, 243). Sbluble c. 100,000 
parts water;* MgOjH.jAq is feebly alkaline 
to litmus; with acids MgO^H, reacts as a 
strong base, forming salts MgXj, X = C1, NOj, 
iSO., iPO„ &o.: [MgO'H',H"SO'Aql = 31,220; 
[Mg6»H',2HNO>Aq] = 27.620; [MgOW,2HClAq] 
27,690 {Th. 3, 243) {c/. Magnesium, oxide of). 

Uagnssiam.iodidecf, Mgl,. MoLw.nnknown 
as V.D. has not been determined. Obtained by 
throwing I, in small fnantities at a time, on to 
molten big (Levoh, /. pr. [2] 28, 338); reaction 
is very violent. A white, waxy solid; very de¬ 
liquescent. A hydrate, Mgl„.811,0 according to 
Lcrch (J.C.), is formed by the reaction between 1 
and Hg under water (L.), or by dissolving mag¬ 
nesia alba InHIAq and evaporating over HjSOj; 
very deliquescent, 'Mgl.; is decomposed by heat- 
jng in air, giving oil I, and forming MgO ; heated 
in 0 it is entirely changed to MgO (Schulze, 
J. pr. [2] 21,407). Mgl^ forms double com¬ 
pounds with KI and NH,I (Leroh, Ac.). The 
following table is given by Kromers (P. 108, 


Pa Mgl, 

S.O.MgT,Aq 
at 19» 

P.o. Mgl, 

8.a. MgT.Aq 
atlO” 

6 

1-043 

36 

1-395 

10 

1-088 

40 

1-474 

IS 

1-139 

45 

1-568 

20 

1-194 

60 

1-668 

26 • 

1-254 

65 

1-780 


1-320 

60 

1-916 


Hagnesium, nitride of. MgjNr Mol. w. un¬ 
known, as V.D. has not been determined. Ob¬ 
tained in small transparent crystals by Deville 
a. Caron in making Mg. Brfeglieb a. Qeuther 
{A. 123, 286) prepared MgjN, by gating Mg 
tunings in a stream of dry pur^^. MggNj 
U also formed, according to Mallet ({?. N. 88,39), 
when Mg is heated in a small quantity of air. 
Prepared by heating Mg in N, Mg^Nj is an amor¬ 
phous, greonish.yellow, powder; becomes brown 
on heating. Heated in air it*is slowly oxidised, 
to MgO ; the oxidation is rapid whei^O is sub¬ 
stituted-for air. With wa*^r, fonns MgO and 
NH,. With dilute acids, forms Mg salts and 
NH4 salts. Healed in HOI, MgOl* and NH,C1 
ate formed. Heated in dry HjS. MgS*a»d 
(KHJyS are slowly formed. Heated to redness in 
CO or 0O„ MgO, 0, and 0^, are produced. 
PCi| ▼apour reacts to form M^L and P nitride. 

T«U lU. 


VogsMiaia, .zil. ot UgO. {Uagntsia.\ 
Mol. w. anknown, M.oompoond has not been 
gasiaed. S.O. 3-642 a( 19° (Cossa, B. 10,1747); 
S.O. crystallised 8-636 (Ebelmen, /. 4, 16b f<n 
8.G. of MgO heated to temperature from 33b° to 
bright redness v. Ditto, O. B. 78, 111, 101, 270. 

I A new medicine was introduced in Bomg in 
the beginning of the eighteenth century; the 
name magnesia alba given t<e it is supposed to 
h^e been suggested as a distinction from tnag» 
nesia nigra^ a term then applied to pyrolusitSf 
MnO^. The preparation of the new m^ioine was 
kept secret. In 1709 Slevogt showed that ma^ 
nesia alba could be obtained by ppg. the mother- 
liquor from the preparation of saltpetre byEaOO,. 
Magnesia alba was supposed to be the same as 
lime, but Hoffmann found that some of its re¬ 
actions differed from those of this compound. In 
1755 Black demonstrated magnesia alba to he a 
compound of with a new earthy base, to 
which he gave the name magnesia. 

Occurrence. —MgO occurs aBpericlase ; crys¬ 
tallised in regular octahedra; S.O.S’ffT; usually 
coloured green from presence of a little FeO. 

Formation. —1. By adding NaOHAq ot 
KOHAq to solution of a Mg salt, waging, and 
strongly heating the pp. of MgOaHj.—2. By cal¬ 
cining magnesia alba, a basi^^ Mg carbonate ob¬ 
tained by ppg. a Mg salt by an alkaline carbon¬ 
ate {v. Carbonates, vol. i. p. 699).—S. B>bam- 
ing Mg in 0.—4. By decomposing MgCIgAq 
by calcined dolomite; MgCljAq + CaO.MgO 
= 2MgO h CaOlaAq.—5. In crystals same as jpen- 
close, by strongly heating powdered MgO in a 
slow stream of llCl gas (Deville, A. 120,188); 
also by heating powdered MgO in a porcelain 
oven (H. Bose). 

Preparation, —1. A boiling solution of purs 
MgS0q.7H,40 is ppd. by NaaCO,Aq ; after boiling 
for a little the pp. is washed and dried, and thq 
product (4MgCO3.MgO2II2.xHjO) is calcined in a 
Pt vessel until every trace of CO, and HjO is 
removed.—2. bfagnesia alba is treated with 
enough dilute HNOaAq to dissolve nearly but 
not quite all; after standing f«r some time in 
the air with frequent stirring, to ppt. Fe,03.xH,0, 
the liquid is filtered; the fUtrato is mixed with 
a little pure MgSO^, alcohol is added, and, after 
digesting for some time with pure CaSO^, the 
liquid is evaporated to crystallisation, and agair 
filtered; finally the filtrate is evaporated to dry* 
ness, the Mg(NO,)2 thus obtained is calcined, the 
residue ia very thoroughly washed, and again 
calcined (vVurtz). (For preparation of pure MgO 
from tnagnesite v. Carou, O. B. 66, 640.) 

Properties.—k white powder, more or leit' 
fiocculont according to the temperature and 
length of time it has been heated. MgCXabsorbs 
water and GO, from the air, slowly forming 
MgCO,.ajMgOj,It5.yHaO. It is slightly soluble in 
water; 1 part requires 55,368 cold or hot water 
for solution according to Fresenius, 100,000 to 
2{^,000 according to Bineau. The solution of 
MgO is feebly alkaline to litmus. When very 
strongly heated MgO does not nmU but gives oul 
a very clear white light. Made into a f^ste with 
a little water, MgO sets to a hard, white mass 
(Deville, C. R. 61, 976); MgO which has been 
heated to whiteness does not ^t witii water (v. 
Knapp, D. P, J. 202, 51S; Schwars, Z>. P. J. 
186,25). MgO reacts with acids as a strong base 
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toTxnms Balts MgX^ X = CI, NO,. JSO^, JPO4, 
da. ' 

Beactiotis,^!. With tvakr to form the hy* 
droiide MbOjII..— 2.,Heated with ammonium 
chloride NH, is evolved and MgCl.^ formed.—8. 
With flcirfsMgO j’cactH as a strong base forming 
salts MgX,. X = Cl,TiSO<, do.-4. With salts of 
heavy metals MgO reacts similarly to CaO, 13aO, 
and 8rO, ppg. nydnitecl oxides. — 5. Weth 
carbon dioxide atul water, basic carbonates 
MgCOa.a:MgO;.Ha.7/H;jO are foriued. — 6. bus- 
r^ended in water through which is passed a cur¬ 
rent of hydiogen sulphide, a solution of 
is obtained {v. Magnesium, hydrosulphide of, 
p. 160).—7. Heated in carbon disulphide vapour, 
MgO.Mgb is formed (lloichol, J.pr. [2J 12, 55). 

Hagnealum, oxychlorides of. When frovdily 
heated MgO is moistened with MgCl.^Aq, b.O. 
1*16 to 1’2G, the whole sets to a hrm, hard mass, 
which probably consists of a mixture of oxy- 
chlorides aiMgO.yMgCl^ (v. Sorel, C. li. 65,102). 
By warnlliig 50 parts MgO with 1500 parts MgCJ, 
in solution, in an atmosphere free from CO„ 
needle-shaped crystals slowly form; wlieii washed 
free from MgCI,, pressed, and dried over soda- 
lime, the crystals are lOMgO.MgCl ..18H..0 ; dried 
at 110° they loso^ILO (Krause, A. 105,88). 

Magnesium, oxysulphido of. 

Mg;<§S( —MgO.MgS). An amorphous, reddisli, 
solid: obtained, along with COS, by passing CS, 
vapour over heated MgO (Rcichel, J.pr. [2j 12, 
65). 

Magnesium, phosphide of. Mg.P,. A hard, 
brittle, steel-grey solid; obtained by heating 
molten V with Mg in H (Parkinson, C. J. [2] 5, 
127, 300), or in a sealed glass tube (l^mmerling, 
J5. 12, 152). Decomposed by water, evolving 
PH, and forming MgO; with acids gives Mg 
salts and PlI,. 

Magnesium, salts of. Comptoimds obtained 
hy r^lacing Ilof acids by Mg. The salts of Mg 
beloag to one aeries, MgX„, where X = Cl, NOy, 
4S0^,-JC05,5Pp^,&c. A tew basic salts, and many 
aonble salts,01 Mg arc known. BlgCO;., tho basic 
carbonates and phosphates, and a few other 
salts are insoluble in water, but most of the Mg 
salts readily dissolve in water. The salts are 
usually prepared by dissolving MgO, MgOJD, 
or MgCOytiu the various acids, and evaporating, 
some are prepared by double decom])03ition from 
the soluble salts, generally from MgSO^. As 
none of tho salts of Mg lias been-jasitied Iho 
formulie given are not necessarily molecular, 
they are based on thd results of analysis and 
considerations of the similarities between tho 
salts of Mg, Zn, and Gd (u. Magnesium uituup of 
jELEuiNTs). The Mg salts are numerous, and^as 
a class very definite and stable bodies; the fol¬ 
lowing are tho chief salts derived from oxy- 
acids;— broniate,carbo7iaks,chlorate,dithiu)iatc, 
hypochlorite, hypophosphite, iodate, nitrate, and 
dte, perchlorate, iodates, phosphates and Me, 
seUnate and Me, silicates,*8ulpha(k and Me, 
tellurate afM -ite, thiosulphate (v. CAiiBONAXES, 

KxTHATES, SuiiPUATlSS, (&C.). 

Magnesiom, sclenido of. K flesh-coloured 
pp., probably a selenide of Mg, is obtained by 
adding K^Se to solution of a Mg salt; the pp. is 
lecompoBod by heat, and by acids, with separa¬ 
tion of 8e (Berzelius). 


MAGNESIUM, OXIDE OK 

t 

Magnesium, sQi^dss ot A eo^ound ol 
Mg and Si is prepared by placing a layer ol 
fused and powdered NaCl in the bottom of a 
Hessian crucible, adding ope-half of a mixture 
of 2^ parts NaCl and 7 jtorts Nai,Sir„, then 2| 
parts Mg, and then the other half of the mixture 
of NaCl and Na^SiF^, covering the whole with 
NaCl, and heating in a wind-furnace; when the 
reaction is completed the contents of the crucible 
arc stirred with a porcelain god, and allowed to 
cool. The rcgulus formed at tho bottom of the 
crucible is a mixture of Mg and Mg silioido; by 
washing with NH,ClAq the Mg is dissolved out 
(Ocutlier, J. pr. 96, 424). As thus prepared the 
silicido bus the composition Mg^Si,. It forms 
mctal-liko, lustrous crystals. Reacts with HClAq 
to form MgCl^, SiH^, and H. This sub¬ 

stance may bo^ compound, or a mixture, of 
Mg^Si and MgSi (MgjSis=2Mg2Si + MgSi). A 
silicido Mg^Si is obtained by pulverising, in a 
warm mortar, 40 parts fused UgCl^,, 86 parts 
Na^fSiF,., 10 parts NaCl, adding 20 parts Na in 
small pieces, and projecting themixture into ahot 
Hessian crucible. After fusio:. and cooling, the 
grcyish-bluck mass in tho cnudblo is found to 
contain meial-Uke tablets and globules; those 
consist of Si and Mg.Si; by treating with HCiA«i 
Si remains and SiH^ is evolved (Wohler, A. 107, 
118; cf. Martius, A. lof, 11^. 

Magnesium, sllicofluorlde of. MgSiF,,; said 
to bo obtained as a gnm-liko, very soluble 
substance, by dissolving MgO in HoSiF,A‘l 
(Berzelius). 

Magnesium, sulphydrate of, v. Magnesium, 
hydrosulphide of, p. 160. 

Magnesium, sulphides of. MgS has been 
isolated; polysulphides, probably MgS,, MgS^, 
and MgS;;,, seem to exist in the soluliou obtained 
by warming MgS with S and 

Magnesium monosulpuipk, MgS. Produced 
by passing H laden with S vapour over red-hot 
Mg (Rcichel, J. pr. [2] 12, 65; cf. Parkinson, 
C. J. [2] 5,125, 309^ According to Fremy, MgS 
is formed, along with GOo, when MgO is strongly 
lieatod in dry H;,S; but Rcichel tl.c.) says ^at 
the products of this reaction are MgO.MgS and 
COS. MgS is also said to be formed, along with 
(N1IJ;,S, by heating MgjNj in dry H.^S (Brieglieb 
a. Geuthcr, A. 123, 286). Fremy {A. Ch. [6] 38, 
824) gives [Mg,S]«= 89,800. MgS is formed, but 
only ill very small quantity, by strongly heating 
MgSO^ with C. Alkaline sulphides do not ppt. 
MgS, but MgO.^H;;, from solutions of Mg salts. 

MgS, formed by hWting Mg and S,is described 
as a yellowish-i^^cy amorphous, or as a reddibh- 
brown crystalline, mass; analysis always gives 
rather £.;ore S than required by MgS. With 
water, MgS is decomposed to MgO^fH^ 
MgH.^II^q,tlie latter being afterwards converted 
into MgO;^H.^ and H.^S. 

Magnesium polysulphides. By wanning, 
not boiling, MgS and S with water, a dark yellow 
*8olutioi^ is obtained, containing Mg and S in a 
ratio varying from Mg:SS to Mg:5S (Belohel, 
J.pr. [2j 1% 65). The solution decomposes ia 
air, giving off H^S and ppg. MgC^H, and S. 

Magnesium, sulphocyanide 01; 
*Mg(SCN)*.4H,0; v. vol. ii. p. 360. 

M. M. P. M. 

MAGNESIUM ETHIDE Mg/C^^),. Mag. 
neaium fllings act rapidly on etnyl iodide, gaa 
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being given off. If the pfodnct be heated in a 
eealM tnbo at 135*^ the contents solidify to a 
white mass which on distillation gives off MgEt^ 
and leav^ a residiXLcff Mgl^ (Cabours, A. 114, 
227» S54; Hallwochs a. Scbafarik, A, 109, 215). 
These statements are contradicted by Lohr (.4. 
161« 48), who finds that EtOAc must bo added 
to the mixture of Mg and Ell, and thnt the 
resulting magnesium ethyl is a non-volatile 
solid. * 

KAONE8ITJM GBOUP OF ELEMENTS^ 
Beryllium, Mag^iesium, Zinc, Cadmium, Mer¬ 
cury. Of these five metals, only Zn and Hg 

found native, and these in small quantities. 
Be occurs chiefly as silicate in combination with 
A1 silicate, not wideljr distributed; Mg salts, 
especially MgCO, and MgSO^, mo found in large 
quantities; the chief ores of 2m are ZnCO, and 
ZnS, they occur fairly widely distributed and in 
considerable ouantities; small quantities of 
CdS and CdCuJ accompany many Zn ores ; the 
chief ore of Hg is HgS, which is found only in 


a few localities. Be. is classed with the rare 
elements; approximately pure Bo was not pre¬ 
pared until 1885. Mg was obtained by Davy, 
in small quantity and impure, in 1800; in 1830 
Bussy prepared the metal in a state of approxi¬ 
mate purity. Although brass has been nwde 
for very many centuries, yet it was not till the 
middle of the eighteenth ceutury that the art of 
preparing metallic Zn was known in Europe. 
Cd was discovered and prepared in 1817 by 
Stromeyer. Ifg has been known certainly from 
the beginning of the Christian ora. •» 

Bo and Mg are prepared by reducing tlie 
chlorides MCI^ by Na or K ; ZnO and CdO are 
reduced by Iioating with 0; Hg is prepared from 
IlgS by heating with CaO, whereby CaS and 
CaSO^ are formed and Ilg is vapourised, or by 
heating with scrap iron, when FeS, SO^, and Hg 
arc produced. 

lUio following table presents some of the 
prominent physical and chemical properties of 
the magnesium metals:— • 


Atomic 

weights 


Melting- 
points 
(approx.) 
Sp. gr. 
(approx.) 
Sp. heats 
At. w, 

Sp. gr. 
(approx.) 
Oceu7Te'ncc 
and pre¬ 
paration 


AfAUNKftiUM 


MKUCUltT 


»08 I 21 I 04-9 I 111-7 I 199-8, 

Ono or more coinpounrls of each element, except Mg, liave been gasiCcd. Spccifio 
licata have boon directly determined. Molccniar weights of Zn, Cd, and Hg, and 
probably also of Mg, are the same as the atomic weiglits. 


1-85 
-C-J 
4-92 

Double silicate 
of Bo and AI,‘ 
and a eom- 
pomid of BeO 
and AljOj, oo- 
onr in a few 
rocks in small 
quantities. 

[Prepared by re¬ 
daction of mol¬ 
ten BeCl, by 
Na ; not bt 
electrolysis of 
Bed.. 


700°-800° 

1-7 

•215 

11-1 


jMgCO,, MgSO„ 
MgCl„ and Mg 
silicates occur 
in largo quonti- 
ties and vridely 
distributed. 

Prepared by re¬ 
ducing molten 
MgCl, by Naj 
also by electro¬ 
lysis of MgCl,. 


480’ 

7-2 
•091 

e 

jZnO, ZnS, and 
ZnCO, are 

fairly widely 
distributed; Zn 
found native in 
small quanti¬ 
ties. 

[Prepared by re¬ 
ducing ZnO by 
C at moder¬ 
ately high tem¬ 
perature. * 


820° 

8-7 

•050 

12-8 


Compounds fre¬ 
quently found 
accompanying 
Zn ores. 

Prepared by re¬ 
ducing CdO by 
C. 


-89° 

13- 6 
•033 

14- 8 

|llg found native 
in small 4uan- 
Uties. Chief 
ore is HgS; 
found in a tew 
localities in 
fair quantity. 
iPrepared by 
heating HgS in 
air, or with i’c, 
or CaO, and 
condensing Hg, 


Physical Steel - coloured, 
preygerties hard, hexa¬ 
gonal crystals; 
lustrous. 


[Silver •^.vhite, 
very lustrous j 
modeftitoly 
hard j malle¬ 
able; not very 
tenacious. 
Ciystallis%s in 
hexagonal 
formsi isoraor- 
phouswith Zn. 
Melts at temp.’ 
much higher 
th* M.P. of 
Cd or Zn; hag 
not been gasi¬ 
fied at white 
beat. 


Wliit^ with 
tinge of blue; 
crystallises in 
hexagonal 
forma; soft; 
brittlerat ordi- 
lia*ry tenipem- 
tures, malle¬ 
able at 100°- 
150°, brittle 
again at 200°, 
* Flexibilityr 
varies with 
temp. Melts at 
e. 430°; can 
readily be die- 
tiUed. 


White, with 
slight tinge of 
blue; crystal¬ 
lises easily in 
regular forms; 
soft, but harder 
than Zn; very 
malleable, duc¬ 
tile, and flex¬ 
ible. Vapour 
is yellow. Melts 
at moderate 
temperature, o. 
320°; distils 
at lower temp, 
than Zn. 


liquid mqtal at 
temps. above 
- 39°; white, 
showing faint 
tinge of blue 
w,hen com¬ 
pared with Ag; 
verj lustrous. 
Crystallises in 
regular octa- 
hedra. Boils 
at 0.360°. Vola¬ 
tilises ev';n at 
very low tem¬ 
peratures. 
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TABIiB->COn^ 


c. 

BenTLuuM 

r 

' MiaKBsimc 

Ziso 

moos 

UlBOOBT 

0 

Qhemical 

properties 

Scar<^Iychanged 
by heating in 
air qr 0; burns 
inO-Hfiame to 
BcO. Scarcely 
acted on by S 
at red heat. 
Burns in Cl to 
BeCl,. Dis¬ 

solves slowly in 
acids to form 
salts. Only 

one series of 
salts known, 
BeX,, where 
, X = C1, 

1 ^PO,, Ac. Dis¬ 
solves slowly 

1 in alkali solu- : 
i tions, cYolv- 
; ing H. Dis¬ 
tinctly positive 
; metal; docs 
not show allo- 
1 tropy;BcOhas 
' no acidic pro- 
1 periios. Atom 
of Bo is diva¬ 
lent in gaseous 
molecules* 

Unchanged in 
dry air; heated 
in air, or 0, 
burns to MgOc 
Decomposes 
hot water 

slowly; burns 
when heated in 
steam, forming 
MgO. Decom¬ 
poses CO, at 
red heat. Com- 
1 bines directly 
with halogens 
S, P, As, and 
N. Dissolves 
in acids to form 
salts. Only one 
scries of suits 
isknown,MgX„ 
X-Cl, ‘SO,, 
Ac. MgO,H, is 
a strong base; 
compounds of 
Mg do not show 
any acidic pro¬ 
perties. Va¬ 
lency of atom 
of Mg not cer¬ 
tainly known, 
as no binary 
haloid com¬ 
pounds have 
been gasified. 
Mol. w. pro¬ 
bably same as 
at. w. 

Unchanged in 
air; heated 

strongly in air, 
or 0, burns to 
ZnO. Decom¬ 
poses steam at 
red heat. Com¬ 
bines directly 
with halogens, 
but not with S. 
Slowly soluble 
in alkali solu¬ 
tion, with evo¬ 
lution of H. 
Dissolves in 
acids to form 
salts. One 

scries of salts 
known, ZnX,, 
X = Cl, Ac. 
ZnO,H., dis¬ 
solves in alka¬ 
lis, but is ppd. 
again on eva¬ 
poration over 
HfiO^invactw. 
There are indi¬ 
cations of ex¬ 
istence of a 
hydride of Zn. 

! Atom of Zn is 

1 divalent in 

! gaseous mole¬ 
cules. Mol. w. 
same as at. w. 

Slowly oxidised 
on surface in 
air; heated in 
air or 0, burns 
to CdO. C4 
vapour and 

steam heated 
together form 
H and CdO. 
Combines di¬ 
rectly with ha¬ 
logens, "also 
^ith S and P. 
Dissolves in 
af^ds to form 
salts. Only one 
series of salts 
known, CdX„ 
X =» Cl, Ac. 
CdO ;^2 is not 
soluble in alka¬ 
lis. No com¬ 
pound Gd 

shows any 

acidic proper¬ 
ties. Atom of 
Gd is divalent 
in gaseous 

molecules. 
Mol. w. same 
as at. w* 

4 

TJnohanged in 
air; heated 

nearly to B.P. 
ia slotrly oxid¬ 
ised to HgO. 
Does not de¬ 
compose water 
or steam. Com¬ 
bines direoily 
with halogens 
and S. Dis¬ 
solves in acids 
to form salts. 
Two series o( 
salts are 

‘known, HgX 
and HgX^i X 
= C1, <ko.; salts 
of both series 
are namcrons 
and stable. 

HgO dissolves 
in molten 

KOH to form 
K,0.2Hg0; 
HgS dissolves 
in Na or K 
sulphide solu¬ 
tion to form 
compounds 
sNa^S.yHgS. 
Hg forms very 
many am- 

mouio - com - 
pounds. Atom 
of Hg is mono- 
and di-valent 
in gaseous 

molecules. 
Mol. w. samo 
as at. w. 


OeueralforimtlcB andc^uiracter of cwipounds. 
Oxides:—MO; aJso case of Ilg, Hf?aO. 

Hydroxides :-~M0..H2. Sulphides MS; 
also in case of Ilg, Haloid com¬ 

pounds:—MX«; also in case Hg, HgX. 
Salta :—MX..; also in case of ilg, MX; X = NOj, 
010,. JC0,4S0„^X>0;,<&c, 

The oxiJes MO are basic; they rca'^t with 
acids to form salts MX,, X^NO,, 4S0^, Ac. 
MgO* reacts with water to form MgO^Ji.^; •bo 
other hydroxides MO-^H, are formed by ppg. 
solutions of salts by alkalis. HgO shows feebly 
marked acidic properties ; it dissolves in molten 
KOH, and the compound 2Hg0.K,,0 is obtipined 
on cooling. ZnOall, is sol. KOHAq, but 
reppd. on evaporation in *vaciio €vcr •H,S 04 . 
Merourous'Oxide Hg.O is the only representative 
of the class M.,0 ; it is very easily resolved into 
Hg and HgO; it reaObS with dilute acids, in the 
cold, as a basic oxide, forming salts HgX. Hg^O 
in some respects resembles Cu^O and Ag^O, and 
exhibits the relations of Hg to the ^pper group 
(tf. OoprxR oiu)ut> or bl£M£NT 8, vol. ii. p. 250)« 
The hydroxides MO,H, are all decomposed 


by heat to MO and H,0; HgO^H, if it exists is 
extremely easily separated into Its oxide and 
H.,0; tho only hydroxide obtained by direct re¬ 
action between MO and H,0 is HgO-^H,. Tho 
hydroxides are basic; MgO,H, is slightly 
Iklkalino. 

The sulphides MS are basic. The exis^nce 
of BeS is exti^mely doubtful; MgS is readily 
decomposed by water, giving MgS,H.,Aq, and 
finally and H.,S; ZnS/CdS. and HgS 

are m(9r^stable than MgS; HgS shows slightly 
acidic properties, it dissolves in K,SAq or 
Na,SAq to form compounds xE,S.^HgS. Mer- 
cutous sulphide Hg.jS is very easily decomposed 
« to HgS and Hg. 

Tlfb haloid compounds MX, may be obtained 
by tho direct union of the elements; the mer¬ 
curous compounds HgX are also obtained in this 
Yfty* MX., and HgX are affeo prepared by dis- 
( solving the corresponding oxides in HXAq and 
evaporating; but MgCl, cannot be thus obtained, 
as evaporation towards dryness of MgCl^Aq re* 
suits in formation of HCl and MgO mixM with 
oxychlorides a;Mg0.pMg01s. The oompoundf 
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Ba01.Bdlti. ZnOL OdBi^, HgOl,. Hgl„ and pro- 
bablyHgOl, bay# been vapourised without de- 
oomposition. The haloid compounds form 
many doable oompoiuxh. They all combine with 
NHat various ammomo-derivatives ot HgX^and 
HgX are known. Numerous oxyhaloid com- 
pounds, icMO.pMX,, are known. 

The tails MX, are numerous and well marked; 
they are obtained by dissolving the correspond¬ 
ing oxides or carbonates in acids, and evapora¬ 
ting. Mercurous salts HgX are prepared by 
digesting excess of Hg with the various acids 
in the cold. Many basic salts of Be, Zn, and 
ng have been prepared; most of the salts of Mg 
are normal. 

The five metals »Be, Mg, Zn, Cd and Hg 
belong to Group 11., as the elements are ar¬ 
ranged in accordance with the periodic law. 
The following table shows tl^fir positions in the 
Group, 

Even Series. 

2 4 0 8 

Be=9 Ca=^0 Sr=87 Ba = 137 

Odd Series. 

S 6 7 9 11 

Mg = 24 Zn = 66 Cd-112 — Hg = 200 

The propertietof 2e, the first member of the 
group, suggest those both of the even and odd 
series members. Physically it approaches Mg, 
Zn, and Cd more than Ca, Sr, and Ba; in the 
conditions under which it is oxidised, the basic 
but non-alkalino character of its hydroxide, the 
existence of many basic salts, d’c.. Be shows 
closet resemblances to Zn, Cd, and Hg than to 
Ca, Sr, and Ba. The solubility of BeOJlj in 
KOHAq also suggests the solubility of ZnOjH, in 
KOHA^, and of HgO in molten EOH ; the 
hydroxides of Ca, Sr, Ba, and Mg are quite in¬ 
soluble in alkalis. Mg is closely related in many 
respects to the metals of the alkaline earths, 
Ca, Sr, and Ba; but its much greater stability in 
air, its non-decomposition of cold water, the easy 
resolution of its hydroxide into MgO and H,0 by 
heat, Ac., exhibit the analogies between Mg and 
Zn, Od, Hg. Sulphides of Ca, Sr, and Ba are 
readily formed, but MgS is only produced by heat¬ 
ing Mg toatedness in H laden with S vapour; 
the difficulty of forming MgS recalls the non¬ 
isolation of any compound of Be and S. Alkali 
carbonate solutions ppt. MCO, from solutions of 
salts of Ca, Sr, and Ba; bubthe pps. obtained f r.?m 
Mg salts are basic carbonates zMgC0].pMg02H2. 
The sulphates of Ca, Sr, and Ha are reduced to 
MS by heating with C, but MgSO, is scarcely, if 
at all, reduced in this way, Hg is ^tinguished 
from the other members of the magnesium 
family by its physical properties, tHb formation 
of two series of salts, the formation of a large 
number of ammonio- derivatives of both series of 
Hg salts, and in other ways. . ^ , 

In the compositiAi of their salts, wid some¬ 
times in the isomorphism at salts,.the metals of 
the Mg family resemble those of the Fe family, 
vis. Mn, Pe, Ni, Co («. laON onoor ov slbhehts, 
p. 65), For a further treatment of the elenfbt^ 
of Group 11. «. Ol,aa8inoi.iioHj vol. ii. pp. 204- 
207; ef. also AxiXiUia Mixswi, irauui or ihi, 
vol. i. p. U9. 

M. M. P. II. 


KAONETtO BOTATOST POWERS of liquid 
contends-, v. PnxsJfcAn BBiHons, section Op¬ 
tical methods. 

MAIRflOAlMI. 0„^C1„0„ (?) [190°]. JFrom 
jaalpu, I glitter). Obtained, together with leuco- 
gallol, by passing chlorine ^rough pyrog|llol 
(IS g.) dissolved in CO p.c. acetic acid (46 g.) Until 
the liquid is brown, and allowing the liquid to 
stand (Groves, A. 179,297; henhouse a. Groves, 
0. J. 28, 706; Webster, C. J. 46, 208). Tri¬ 
metric prisms, insol. water, v. sol. hot alcohol, 
extremely sol. ether, insol. CS. and petroleuga 
ether. Decomposed by boiling with water yield¬ 
ing CO, oxalic acid, and tri-chloro-pyrogallol. 
Bcduced by zinc and lIjSO, to tri-ohloro-pyro- 
gallol (Webster, C. J. Proc. 3, 130; Hantzsch a. 
Schniter, B. 20, 2033). Boiling with dilate 
HjSO, gives a condensation product, and also a 
substance thatisppd. from aqueous solution by 
gelatin. Aqueous NallKOj and zinc-dust re¬ 
duce it to tri-chloro-pyrogallol and an amorphous 
substance which yields furturaldohydwwhen dis¬ 
tilled with dilute H,SO,. Mairogallol gives a 
crimson colour with solution of sodium sulphite 
(Cross n. Bevan, C. J. 43, 18). Mairogallol 
when gradually heated gives a sublimate of tri- 
chloro-quinone and tetra-chlqjo-quinone. These 
reactions indicate that mairogallol is derived by 

condensation from “^Cc/^®®'’ 


(Webster). 

MALACHITE GREEN v. TETnA-jraTHVlrDi- 
AUIDO-TBI-rimHTL-CAamNOIi, 

MALAMIC ACID v. Malic acid. 

MALEIC ACID C.H.O, i.e. 
C02H.CH;CH.C0-H. Mol. w. IIC (confirmed by 
Baoult’s method, Paternb, JB. 21,2158). [130°], 
Rjq 38 C (in a 6'9 p.c. aqueous solution; Kanon- 
nikoff, J. pr. [2] 31, 347 ; c/. Knop, A. 248, 176). 
H.O. V. 331,702 (Louguinine, G.R. 106,1290). H.(X 
V. 326,900 (Stohmann, Klebcr a. Langbein, J.pr, 
[2] 40, 217). H.O. p. 326,300 (8. K. a. £.). 
H.F. 187,700 (S. K. a. Tj.). Heat of sotulim: 
-4,438 (Gal a. Werner, Bl. 158). Heat 

of neutralisation : 26,648 (G. a. W.). 

Formation. —1. Together with fumario acid 
(q. V.) by the distillation of malic acid (Lassaigne 
A. Oh. [2] 11, 93 ; I’elouzo, A. Ch. [2] 66, 72; 
Liebig, A. 11, 276; Buchner, A. 49, 67; KekuW 
A. Suppl. 1,129; 2, 85; Von Bichter, Z. [2] 6 
453).—2. By heating silver succinate at 180' 
(Bourgoin, C. It. 72, 52).—3. By saponifleatior 
of the etlftr obtained from di-ohloro-acetio ethei 
by heating with reduced silver at 220°, or by th( 
action of sodium upon its ethereal solution it 
the cold (Tanatar, B. 12, 1663).—4. By tin 
action of KCN on a-di-bromo-propiopjo acic 
(Tanatar, B. 13,169).—6. From (S)-bromo-pyro 
mncio acid and dilute HNO, (Hill a. Sanger, A 
232, 66).—6. By the action of baryta on tri 
rOn.C(OH).CCl,?\ 

ohloro-phenomalic ocidf J >0 ). 

, . VCH.CO / 

J'reporafton.-^Malic acid is r^dly distille 
until the residue thickens, the flame being the 
withdrawn; the distillation then continues b 
itself until the residue is solid (tnmaric acid 
The distillate consists of maleic acid and male! 
anhydride, and may be wholly converted ini 
malMo anhydride by AcCL l&e maleic anh; 
dilde may be purified by crystallisation boi 
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HOAo and then converted by hot water into 
maleic ocid {Anschutz. B}12, 2281; cf. Perkin. 
£. 14.2547). . „ , I 

FTt^rtks.—Uonodl^nio prisms. V. sol. 
water and olcohol, m. sol. ether. Its aqueous 
solution reddens liimus strongly. Begins to boil 
at 100°, being then restored into maleic phy- 
drido and water, yiliich partially re-unite in the 
receiver. An aqueous solution of maleic aci(l<s 
ppd. by baryta (difTercnce from fumaric acid). 
Unlike fumaric acid, maleic acid is not ppd. by 
fdlding mineral acids to solutions of its salts. 

Reactions. —1. Ueduced by water and sodium 
amalgam to succinic acid. Zinc added to an 
aqueous solution of maleic acid yields zinc 
maleate and succinalo.—2. Calcium maleate 
fermented in contact with ebeese also changes to 
•uccinate (Bessaignes).—3. Kledrolysie gives 
ftcotylono, succinic acid, and a small quantity of 
fumaric acid (Kekul6. A. 130,1). - 4. Combines 
readily with bromine in the cold, forming iso-di- 
bromO'Sucftlnio acid and some di-bromo-succinic 
acid derived from fumaric acid into which a 
portion of the maleic acid is at the same time 
transformed {KokuI6;Petri,195,50). Chlorine 
gives a di-chloro-Buccinic acid (PotriciT, BL [2] 
41, 309). Bromine in prcsc'iico of water forms 
isO'di'bromO'SUccinic, bromo fumaric, broino- 
Buocii^, and fumaric acids (Wi.sliccnus, A. 240, 
63).—6. Dissolves easily in aqueous lIBr, tlio 
solution even at 0’ soon depositing fumaric 
acid and bromo-succlnio acid in equimolccular 
proportions. Tlie bromo succinic acid may , 
easily bo extracted from the product by water j 
{Fittig a. Dorn, B. 9, 1191).—0. Converted into 
lumaric acid by boiling cone. HIAq, IIBrAq, 
dilute HNOa, or HClAq {Kokul6, A. Siippl. 1, 
134; 2, 93; Kokul6 a. Strcckcr, A. 223, ISC)). 
J^Vllen HIAq is used the ultimate product is 
succinic acid. Dry HCl does not convert maleic 
acid into fumaric. Muloic acid is converted into 


granular crystalline powder b; adding aloefao! 
to its aqueous solution. Is not deliquescent.— 
NaHA"8aq. Triolinio crystals (Bodewig, J. 1881, 
71G). SI. sol. cold water5—KNaA" aq tedeliques- 
cent orystoUino powder (BUohner, A, 49, GO).— 
BbA" 2aq; gelatinous pp., changing to scales. 
S. 11 at 20° (Uegnault).—BaA"aq (Ansohiitz).— 
BaH,A", 6aq; indistinct ciystals, which redden 
litmus; V. sol. water (Buchner),—CaA"aq Idried 
at 100°): small needles, sol. water.—CaH,A ,6aq: 
long prisms, v. sol. water, insol. alcohol.— 
SrA"6aq ; silky needles.—SrH .^"2 8oq: rect¬ 
angular prisms. — MgA" 3aq. — Gaq: 

hard crystals, v. sol. water, insol. nlcohol.-.! 
ZnA" 2aq : crystals, v. sol. water, insol. alco¬ 
hol.—NiA"aq : apple-greqn crystals. — CuA" : 
light-blue crystals, si. sol. boiling water, v. sol. 
BH,Aq, forming a solution whence alcohol ppts. 
an azure-blue crystalline powder.—PbA" Saq: 
nmorpbous pp., onanging to needles.—Pb,A"0 
(dried at 100°; Otto, A. 127,'l78).-Ag,A": 
wliito pp.,changing to lustrous needles.—AgHA" 

I (dried at 100°): needles. 

I Acid aniline salt C,‘iIjNH,HA''4aq: 

! prisms, sol. water. On allowing the solution to 
' stand for some days it forms phenyl-aspartic 
acid CANH.C,II,,(CO,n )2 [132°) (Anschtttz a. 
i Wirtz, A. 239. 140; cf. .Michael, S. 19,1373; 

' Am. 9, 183, 197).—The nMitral aniline 
maleate when boiled in aqueous solution de¬ 
posits the phenyliraide of phenyl-aspartie aoid 

C.n,NII.C,II,<^®>NC,H„ a body [212°] which 

was formerly described as tlie di-anilide of maleic 
acid C^I.,(CONHI'h),. 

riuntjl-imide C,Hj<pQ>NC.H,. [91°]. 

(102° at 12 ram.). Formed by tlie dry distilla¬ 
tion of acid aniline malate (Anschutz a. Wirtz, 
Am. 9, 238; cf. Michael a. Wing, Am. 7, 280). 
Bong yellow needles; v. sol. benzene, CHCI, 


fumaric acid by heating its aqueous solution at 
100°-fS0°(Scmenoft, Bf. (2) 10,810). An aqueous 
solution of sodium maleate is not aflected by 
being heated for 10 hours in a sealed tube at 100° to 
136°.—7. With hnpocMoi'mi.iacidit tommacom- 
pound which reduced by sodium araalg.im yields 
inactive malic acid, oxymaloio oeid (?), and o 
liquid which breaks up on licating into CO, and 
C,IIi„0, (Petrieff).—8. KMnO, ozidises it to in¬ 
active tartaric acid.—9. Alcoholic NIi, at 160° 
slowly forms aspartic acid (Engol, C. 11. 104, 
1806).—10. The acids of the ninfcic setres readily 
split off H.,0 from tlioir acid aniline salts, when 
the aqueous solution of the latter is left to stand 
lor several days or boiled; a crystalline pp. being 

formedW the acid anilide or of 

an isomerido thereof. Tinder the same con¬ 
ditions the ocid aniline ealts of the acids of tho 
fumaric series are quite stable. This constitutes 
a ready method of determining to which of tfio 
two isomeric series a given aqjd belongs. Jl'he 
acid is half oputralised with aniline and eitlier 
left to stand or heated to boiling, if a pp. is ob¬ 
tained insoluble in dilute HCl the aoid belongs 
to the maleic series (Michael, B. 19,1372). 

SaltB.-K,,A" (dried at 100°). Itadiating 
erystaU; v.sol.water.insol.aloohol.-KHA"4^: 
email crystals; v. sol. water. Tho solution 
nddeus litmus. Na,A": needles. Ppd, os a 


ether, and alcohol; si. sol. CS, and ligroin. Its 
Eohition in chlorotorrfi takes up bromine, form¬ 
ing tlie plicnyl-iniido of di Iiromo-succinic acid 
[I59°J. Baryta-water at 40° gives tbe acid 
anilide of fumaric acid. 

Mono-methyl ether IIMeA". Probably 
crisis in the solution of maleic anhydride 
I in MeOH. 8uel) a sohitiun becomes hot when 
! mixed with NaOMe, probably forming NaMeA", 
j but the .solution prc.seiilly deposits a bulky white, 

I partly erystalliiio, pp., which forms on alkaline 
nq<.eou3 solution, becoming neutral on boil¬ 
ing; the neutral solution contains the methyl 
derivative of sodium methyl malate 
C,H,(OMo)(CO,Na)(CO,Me) 

(Purdic, CsL il, 873). 

Di-ncthyl ether Mo,A". (206° i.V.). 
8.(1.44 1-163. H.C. 009,670 (Oesipoff, C. B. 109, 
312). From silver maleate and Mel, excess of 
iodine being avoided, as this would coqvert it 
mto di-methyl fungtrate (Ansohiitz, B. 12, 2282). 
Bromine effects the same change. 

Mono ■ ethyl other HEtA". From the 
anhydride and boiling alcohol. Also from HAgA* 
and EtI (OssipoS, J. B. 20, 264^. Not identical 
w^tlf the mono-ethyl ether of fumaric aoid. 
Forms a salt NaEtA”. By treating HEtA" with 
NaOEt and bouing the product with water 
CA(0£t){CO,Et)(CO,Na) is obtained, identical 
with that acrived from fumario acid (Pnidie). 
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Di-*ihyt ettier «tA". (225“ i. V.). 

From Ag^A" and EtI (Anschiitz, S. 11, 1644; 
12, 2281). Vapour density corresponds to the 
iormula ((^). CoIoorleA liquid. Converted by 
io^ne into the fumanc ether. Bromine gives 
di-bromo-succinio ether. Boiling with NaOMe 
forms a product whence boiling water produces 
0 ^(OMe)(CO.Et)j(rurdic, C. J. 47, 868). 

Di - isopropyl ether Br.jA". Vapour 
density correspond* to the formula. 

CH.CO 

AnhydrideC^fi^te. {| NO. [53°] 
CH.CO 

(Jknsohutz); [67°] (Pelouze, A. Ch. [2] 56, 72); 
[60°] (Fittig, A. 188, 87). (202° i.V.). (A.) V.D. 
48 (H “ 1) (calc. 40) [flubnor a. Schroiber, Z. 
[2] 7, 712). H.C. 336,920 (Ossipoil, C. B. 109, 

311) . Appears to be the sole anhydride of both 
maleic and fumaric acids. 

Formation.-—!. By rapidly iRstilling maleic or 
fumaric acid, and frequentiy rectifying the pro¬ 
duct (Pelouzc, A. 11, 263; Kekuli, A. Sttppl. 2, 
87). In vacuo, maleic acid splits up into water 
and anhydride cr^n at 100° (Kcicher, B. T. C. 2, 

312) .—2. By heating fumaric acid with AoCl and 
HOAc at 100°.—3. From silver funiarate and i 
fumaryl chloride (Perkin, B. 14, 2545).—4. By I 
distilling chloro- or bi^mo- succinic anhydride 
(Anschutz a. Bcnflert, B. 15, 043).—5. By dis¬ 
tilling malic anhydride. 

Preparation.—!. Malic acid is treated with 
an excess of acetyl chloride, and the product ; 
(which probably chiefly consists of acctyl-malio 
anhydride) is distilled, when it splits up into 
acetic acid and maleic-anhydride; the yield is 
45 p.c. (Perkin, C. J. 39, 502; B. 14, 2.547).— 
2. By dry distillation of malic acid and treatment 
of the residue and distillate with AcCl; the 
yield is 50 p.c. of the theoretical (Anschutz, B. 
12,2281). I 

Properties. — Triinetric crystals, a:6:c= | 
■6408:1: ‘4807 (Bodowig, 1). 14,2788). In contact ; 
with water it is converted into maleic acid, 
which is conveniently prepared in this way. I 
The abnormal rapidity of the etherification of ; 
maleic acid by heating with alcohols appears to ! 
be due to an intciinediate formation of anhy- ; 
drido (Beicher, B. T. C. 2, 308). Maleic anhy- : 
dride heated in a sealed tube at 260° gives a ' 
carbonaceous residue and gases (ScraenolT, Bl. 
[2] 46,816). i 

Beaclions. —1. Unites with hromiius at 100°, 
forming ieo-di-bromo-succi*iio anhydride, which 
i^csolved at 180° into HBr and bromo-maleic ; 
aUydride.—2. PCI, gives tho cSloride of fumaric 
acid (Perkin, B. 14, 2548), but maleyl chloride 
(71° at 11 mm.) appears to be to.t formed 
(Anschiitz a. Wirtz).—3. With a saror:Wed solu¬ 
tion of HCl in HOAo it forms at lt)0° chloro- 
succinio acid.—4. When heated with phenyl- 
hydrazine (1 mol.) at 150° it forms the phcnyl- 
hydrazide C,H,:CjO.,:N 2 HPh, ighich crystallises 
in needles [259°], add turns brown eat 180* ' 
(H5tte, J. pr. [2] 35, 295)>.—5. When heated 
with phenols it produces fluorescent compounds 
analogous to tho*phthaloins, which may there¬ 
fore be called ‘maleXns.’ The resorcin-mateip 
has a green fluoresbenoe, (a)-Mphtbol-malein 
has a greenish-red fluorescence %urckhardt, B. 
18,2864). 

Constitution .—The constitution of fumaric 


and maleic acids is discussed under Fuuahio 
ACID, vol. ii. p. 685. tThe anomalous formula 
C 0 ,H.C.CH 2 .C 0 ,H for maleic acid, based on 
the formula CO,H.CBr.,.(3H,.CO,H, is rendbred 
improbable by the observation that bromo- 
fumaric and not pyruvic aci^ is the product 
formed, together with CO.„ when barium iso-Si- 
bromo-sucoinate is treated wi(^r moist AgjO in 
the dark (Demuth a. V. Meyer, B. 21, 264J. 
Baeomio acid is formed when silver iso-di- 
bromo-succinate is boiled with water. Tho re¬ 
presentation of maleic and fumaric acids 
formula) in spaco has boon discnssoil by Wish- 
cenus in his treatise Ueber die railmlicJie 
Anordnuiig derAtome in organischen Moleculen, 

lleferencesz —Amido-, Bbomo-, and GhIaOBO- 
MALEIC ACIDS. 

AUO'inaleic acid v. Fumahic acid. 

MALEO-FLUORESCEIN 

/C.H,(OH), 

0.C^C«H3(0H),. Obtained by heating resorcin 

I \o^ii3.c o 

with maleic anhydride (Lunge a. Burckhardt, B. 
17,1508). Small needles. Sol. alcohol, si. sol. 
water. Pissolvcs in alkalis to a rod solution, 
with a strong green flnoresceyce. With KOH, 
Mel, and MeOll it gives a dimethyl derivative, 
cry8laliif?ing in red needles. ^cOl 
in IIOAo gives crystallising from 

HOAc in yellowish needles, insol. water, CHClj, 
and benzene, si. sol. alcohol (Thirckhardt, B. 18, 
28C4). 

MALEYL CHLORIDE v. Chloride of Fumaeio 

ACID. 

MALIC ACID 0,11,05 i-c. 
CO.,H.CH 3 .CH(OII).C(),fI. Mol. w. 134. [100®]. 
S.G. 2 1*60 (Schroder, B, 12,1(511). S.G. of solu¬ 
tions (Schneider, A. 207, 202). Heat of solu- 
f/oM — 3148. Heat of neiiiralisation 24,919 (Gal * 
a. Werner, Bl. [2J 40, 803). Moe* —3 in dilute 
solutions; as the liquid becomes more concen¬ 
trated it approaches + 6 'J. * 

Occurrence.-Malic acid wa% discovered by 
Schcele in 1785, but its composition was first 
correctly determined by Iiicbig {A. 2C, 160). It 
is very widely diffused in the vegetable king¬ 
dom, being contained in plants sometimes in the 
free state, somotlmcs in tho form of potassium, 
calcium, or magnesium salt. It is found in 
abundance, together with citric acid, in unripe 
apples, in the fruits of tho barberry, sloe, elder, 
and mounAin nsh, and in gooseberries, cherries, 
bilberries, Btrawborrics, raspberries, and many 
other fruits. It is likewise found in the roots of 
marsh-mallow, angelica, aristolochia, bryony, 
Ij^norice, primrose, and madder; in carrots and 
potatoes; in the leaves and stems of aconite, 
belladonna, licmp, celandine, holy thistle, let¬ 
tuce, tobacco, poppy, rue, sago, house-leek, 
tansy, thyme, valerian, and molilot; in tho 
flowers of chamoinile, elder, and mullein; in 
pinc-^ppl^s and grapes; in the seeds of oarra- 
way, cumin, parsley, anise, fiax, and pepper; in 
asafuetida, opoponax, and myrrh, ft also occurf 
in the leaves of tlio coipmon ash (Ginil, Z. [2] 
5, 877), and in the fruit of the sumach (Beinsch, 
Z. 1866, 221). Yolk, the sweat of sheep, con¬ 
tains potassium malate to the extent of 2*6 p.Q, 
of the solid residue (Buisine, C. B. 1<>6,1426). 

Foi‘mations—^\* Malic acid, with the same 


dalic acid, with the same 
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optlflal prapsrtiM aa thoj;a with which it exists the cold or on beating; but on the addition of 
in plants, may be iomied from asparagine or alcohol a white pp. ot calcium malate separatee 
aeti^ aspartic acid by treatment with nitrons (Braconnot, A. Ch. [2] 61, 831; H. Bose, P. 81, 
acid (Hrm, A. Oht [3J°22, 160).—2. Malic acid, 210). However, a solntfoo bi malic aifid (1 mol.) 
with a rotatory power equal and opposite to that mixed with pure milk of lime (2 mols.) may so* 
oostained in plants, may be obtained from ordi- lidify to a pasty mass (Iwig a. Hecht, A. 288, 
nary tartaric acid by the action of phosphorus, 171). A concentrated solution of an alkaline 
iodins, and watA' (Dessaignes, A, 117, 134; malate is ppd. by CaOl^, but presence of NH,01 
Bremer, 131. [2J 26, 6; B. 8, 861,1594). * hinders the ppn., which, however, takes place on 

Prefaration.—l. The juice of mountain-ash adding alcohol. Lead acetaU gives a white pp., 
berries, not quite ripe, after being pressed, boiled soluble in excess of malic acid and in ammonia; 
hp, and filtered, is partly neutralised with car- when the pp. is heated in the mother-liquid it 
bonate of potassium, leaving, however, a suili- melts to a semifinid transluecnt mass. Malates 
cient excess of acid to redden litmus pretty are not blaokened by heating with laming H,S(},. 
strongly; then precipitated by nitrate of lead; Dilute HOAc at 60’ dissolves lead malate, but 
set aside for a few days, till the curdy precipitate not lead tartrate or oitrate-(Hartsen, Fr. 14,373; 
is completely converted into small needles; Ar, Ph. [3] 6, llfi). Malic acid may be separated 
these crystals treed from the admixed mucous from oxalic and tartaric acids by ppg. the latter 
or floceulent compound of lead oxide and colour- with CaCl„ filtering, and ppg. calcium malate 
ing matter by careful elutriation with cold water, by adding alcohol to the filtrate (Barfoed, Fr, 7, 
are, lastly, well washed with water. The needles 403). Ammonium malate may be separated 
of impure malate ot lead are boiled with a slight from ammonium citrate, tartrate, and oxalate 
excess of dilute sulphuric acid; the filtrate di- by solution in alcohol (Barfoecl). 
vided into two equal portions; one portion ox- Reactions. —1. Heated for some hours at 

actlj neutralised with ammonia; the other por- 140° it yields water and fumaric acid. At 180° 
tionthenadded,andthe reddish liquid evaporated it gives off water and maleic anhydride, while 
and cooled; it Chen yields nearly colourless fum.vio acid remains as a solid residue. lithe 
crystals of acid malate of ammonia, which may malic acid be suddenly leeat^d to 200° and kept 
be refidered quite colourless by recrystallisation, at that temperature a comparatively large quan- 
These crystals are then precipitated by acetate tity of maleic anhydride is obtained. The ma- 
of lead, and the precipitate, after thorough wash- leie anhydride, combining with the water in the 
in^, ia decomposed by sulphydrio or sulphuric distillate, is partially converted into maleic acid, 
acid (Liebig).—2. The juiee is boiled for some Malic acid is carbonised when suddenly exposed 
time with milk of lime in quantity not quite to a red heat.—2. By treatment with potash and 
suflloient for neutralisation, and the pp. poured bromine, bromoform is obtained jOahours, A. Ch. 
into a boiling mixture ot HNO, (1 pt.) and water [3] 19, 507).—3. Mtric acid easily oxidises it to 
(10 pts.). The acid calcium malute which crys- oxalie acid and CO,.—4. Cone. HIAq at 180° 
tallises out on cooling is recrystallised from reduces it to succinic acid (Schmitt, A. 114,106). 
• water, dissolved in water, ppd. by lead acetate, Succinic acid is also formed when calcium ma- 
and the lead malate decomposed by H,S (Liebig, late is fermented in contact with yeast (Firia, A. 
A. 88, 269). By similar processes malic acid 70,102; Liebig, A. 70,104,363). Fermentation 
may ^e obtained from house-leek, from cherries of calcium malate bv certain SchieomyeeUa pro- 
or barberries, from the berries of Rhus coriaria, duces succinic, acetic, butyric, and propionic 
from the stenfk ot rhubarb, from apples, and acids and ethyl alcohol (Fits, B. 11,1896; 12, 
from tobacco. 481; cf. Dessaignes, G. R. 28,16; Liebig, A. 70, 

Properties .—The aqueous solution, concen- 104, 363; Kohl, A. 78, 252; Baer, Ar. Ph. [2] 
trated to a syrup and loft to evaporate in a warm 09,147; Winoklor, Jahrb. pr. Pharm. 22, 300 ; 
placcryields groups ot colourless shining needles Bebling, Ar. Ph. [2] 67, 300; B5cbamp, O.ii. 
or prisms of 4 or 6 faces. They melt at 83° 70, 999).—6. By slow oxidation in the cold with 
(Pelouze) or 100° (Pasteur), and do not suffer K^CrjO, it is converted into malonic acid (Des- 
any loss of weight at 120°. They deliquesce in saignes, A. 107, 261).—6. When boiled in dilate 
the air, and are v, e. sol. water qpd alcohol, aqueous solution rvith MnO, it yields a distillate 
I^ute solutions of malic acid are lievorotatory, ebntaining aldehydes (Liebig, A. 113, 14).— 
but the rotation changes so rapidly with concen- 7. Heated with EOH it yields acetic and oxajic 
tration &at concentrated solutions ai*^ dextro- acid.—8. When balcium malate (1 pt.) is heated 
rotatory. These dextrorotatory solutions are with PCI, (4 pts.) the chloride of fumaric acid 
cendenid lievorotatory by the addition of H^SO, passes oi^iv(Perkin a. Duppa, A. 112, 24; Lids- 
or of HOAc. [o]b = 6-891—-OSfifig (where s Aier- Bodart, A.,100,327).—9. jailing aqueous H,SO, 
centage of water in solution) (Schneider, A. %7, at 135° gives aldehyde, CO„ water, and 00 
268). Solutions of sodium malate containing (Weith, B. 10, 1744).—10. The electrolysis ot 
about 54 pts. of the salt to 46 pts. of water^are potaasium malate gives aldehyde, GO„ and some 
inactive at 20°; stronger solutions areleavoro-) Acetic acid (Bourgoin, B2. [2] 9,427).—11. Watsr 
tatory, while more dilute solutions dte dextro- oontainSig a few drops 4f H,SO, at 160° gives 
rotaton (Thomson, J. pr. [2] 86, 163). Malic fumbrio acid (Mafkownikoil, A. 182, 861).— 
acid kills alga (Zygnenutcece) (Loew a. Bokorny, 12. Wnen heated withpheTioi and H,SO, it gives 
iT. pr. [2] 86, 272). Mriic acid prevents the ppn. \ >0—00 * 

ot cupric and ferric salts by alkalis; 2 mols. OO and 0^^ I (Peohmann, S. 17, 929, 
holding 1 mol. of OuO in solution (Hofmeister, ' . >OH:OH 

A, 189,27; of. duetts. Ft. 7,489). A dilate so- 1649).—13. Xiong boiling with cone. HOlAq gives 
lution ot mahe acid or of a malate ia not imme- fumaric acid.—14. Gone. HBr at 1007 raves 
diately ppd. by lime-water <» by OaOl, either in bromo-suocinie acid and fomatic acid (SwoUx 
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i. UO, 11).-18. CKlbrM kt 126® tomg 
,O.OH.CH,.CO,H 

COlrOH^ r , [140®]. Thin loms. 

Urge oryatals, si. sol. cold water (WaUacb, A. 
198, 42). With PCI, it gives the oily ohioride 
O.HjCljO,, whence alcohol iorms 0,H,01,(OEt)04 
[46°], and.MeOH gives 0JE,Cl,(0Me)0, [86°J.— 

16. Phenyl hydraeine at 120° forms 0„H|,N,0, 
«.«. C,H40(C0.N,H,Ph), [223®], which crystallises 
from dilate alcohol in plates (Balow, A. 236, 
196 i cf. Pischer a. Passmore, B. 22, 2734).— 

17. MaUo acid (3 pts.) heated with m-amido- 
Denroic acid at 160° foims a product whence by 
washing with hot water and alcohol, dissolving 
in aqueous NH, and ppg. by HOI, there is obtained 
a white powder 0,H,0(CO.NH.p,Hi.OO,H)j. The 
ammonium salt of this acid forms with ouprio 
acetate a pp. of Gaj(0„H„N,P,),. Ac,0 decom¬ 
poses it, forming NHA.o.O,H,.00,H (Schill, G. 
16, 28; A. 232,166). 

Salts.—Malic acid has a tendency to form 
acid salts. At ^00° the salts give oS water and 
are converted into fumaratos.—NH,HA": trans¬ 
parent trimetric prisms. Not hemilndral, but 
becomes so after fusion and rccrystallisation. 
8.Q. !«l-65. S. 82 at 16-7°. [a] =.-6®. On 
dry distillation foams fumarimide, fumaric, 
and maleic acids, and active and inactive malic 
acid. Combines with acid ammonium tartrate. 
Normal ammonium malate (NH,).^" is v. o. 
sol water, and its solution gives o3 Nil, to the 
air, beecming acid. In a solution containing 
63 p.c. of the salt (a]!,^ -4-2. In a 17 p.o. so¬ 
lution [a]„=-7-2 (Schneider, A. 207, 276).— 
KHA": crystals. Begins to decompose at 100®. 
Sol. water, insol. alcohol. [a]o - 6 in a 21 p.c. 
solution j =—6-7 in a 9'4 p.o. solution at 20®.— 
E,A". Uncrystallisable and deliquescent mass. 
[a]u" — 2'2 in a 62 p.c. solution; = —6-8 in a 
9-4 p.o. solution at 20° (Schneider).—NaHA". 
Crystallisable and pormment in the air; sol. 
water, insol. alcohol, [a]® = + 0-16 in a 60-6 p.o. 
solution: = — 6-64 in a 20 p.o. solution at 20® 
(Schneider). — Na^A". Uncrystallisable. 
[®]d“ •1-4-7 in a 66-6 p.o. solution; = —8-4 in a 
6-3 p.o. solution.— »LiHA". Uncrystallisable. 
Wi>“—4-6ma 60 p.o. solution; =—8-4 in a 
10 p.e. Sblntion.—“LijA". Uncrystallisable. 
Ho — —4-1 in a 39 p.o. solution; = —12 in a 
6 p.o. solution at 20® (Schneider, A. 207,273).— 
BaA"aq: thin plates. [o]„= -h8-2 in a 9'4 p.o. 
solution; - — 2-6 in a 9 p.o. solution at 20®.— 
^BaHjA",. UncrystalUsable and more soluble 
than the neutral salt.—SrA"iq (dried at 100°). 
Crystalline mass, v. sol. water.—“SrH^A". Crys¬ 
tal's pp. formed by adding raa1(^&cid to a so¬ 
lution of the preceding. SI. sol. cold, m. sol. hot, 
water.—CaA" 3aq. S. -839 at 16®; -711 at 46®; 
•666 at 68°; -600 at 66°; -663 at 72°; -737 at 
86® (Iwig a. Hecbt, A. 233, 170). Granular 
crystalline mass. When a> solution of majig 
add is added to lAie water a pasty mass of 
A"Ca,(OEn,9aq(?) is first termed, but when the 
theoretical qutmtity of malic acid has been 
added Uiis dissolves up again, and the clear 
liquid deposits nodules of CaA"8aq in the oongse 
of 24 hours.—OaH,A",6aq (Hagen, A. 88, 263). 
Occurs in stenu of Qeranitmeonale, the berries 
^ Shut glabnm (Bogers, Am. 8. 27,294), and 
fat tobacM Beparatei in well-formed tiiiimtiic 


ociabedra from a solution of the neutral salt in 
warm dilate nitric acra. S. (of CaH.A"J 1-287 
at 16®; 8-614 at 46°; 32-236 at 67®; 18-197 at 
68® -, 7-437 at 78® (I. a. M-)- Hd "--t 6 (BAmer, 
B. T. 0. 8,164). When the solution obtained 
by neutralising malic acid wilji CaCO, is tx^ed 
a nearly insoluble granular pp. is got, which 
consists of CaA"aq (Bichardsgin a. Meundorf, A. 
28, 136), or of CaA" (Hagen, A. 38, 267).— 
MgA"6aq. Prisms, which separate from a highly 
concentrated solution (Liebig, A. 6,148). AIoo- 
holppts.MgA".—MgH,X"54aq (orSaq). Plattenal' 
prisms.—ZnA"3aq. Monoolinic crystals (Handl, 
J. 1859, 289). Slowly deposited in the coidtrom 
the product of solution of zinc carbonate in 
aqueous malic acid at 30°. When those sub¬ 
stances are boiled together a basic salt 
ZnO(ZDA"), 4aq is deposited as a jelly, changing 
to a sandy powder, while the filtrate deposits 
ZnA" 3aq as h.-ird, four-sided prisms. S. 1-7 at 
20°.—ZnHjA"3 2aq. Elongated octahedra. S. 
4 in the cold.—The neutral manganese salt 
is very soluble and unorystallisablo; by adding 
malic acid to its solution the acid salt is ppd. 
as a white powder, S. 2-5. From boiling water 
it separates in i-oso-colourod crystals.—^Tne neu¬ 
tral and acid ferric salts are gummy masses, 
V. sol. water and alcohol.-CuA" aq: green 
gummy mass, v. sol. water.-CuHjA", 2aq: blue 
crystals, obtained by evaporation at 40°.— 
CuO(CuA''),4nq ; green insoluble powder ob¬ 
tained by boiling aqueous malic acid with cupric 
carbonate. If evaporated at 45° dark-green 
crystals of CuO(CuA'')j Oaq may be got. H. 
Schulze (Ar. Ph. [2] 57, 273) obtained green 
crystals of a double salt of cupric malate and 
ammonium sulphate.- I'b-V'Soq. Obtained by 
ppg. neutral lend acetate with a solution of cal¬ 
cium or potassium malate, as a white curdy pp- 
which slowly changes to radiating four-sided 
needles. Melts in boiling water. V. si. sol. cold, 
m. sol. boiling, water, from which it is deposited 
in needles. Dissolves easily in nitric acid; acetic 
and malic acids do not dissolve it more readily 
than water. When dry it does not melt at 170° 
but at 220° it forms lead fumatale.—PbA"aq 
(dried at 100°) (Otto, A. 127,176).-PbO^bA"), 
Obtained by digesting the neutral salt with am. 
monia, or by dropping a solution of a neutral 
malate into a boiling solution of lead subacetate. 
Amorphous pp., not becoming crystalline. Does 
not melt under water. Melts under hot dilate 
HOAc, evidently changing to the neutral salt. 
Nearly insol. water, to which, however, it im¬ 
parts an alkaline reaction.—Ag,A". White 
granular pp., formed by adding silver nitrate to 
<a solution of neutral or acid ammoninni malate. 
—Aniline malate O.H,NH,HA". fl44®]. 
White prisms (from alcohol). On dry distilla¬ 
tion it gives water, aniline, the phenyl-imide of 
phenyl-aspartic acid [211°], and the phenyl- 
i&ide of maleic acid [91°] (Anschlltz a. Wirta, 
Am, 9, #37; A. 239,140). 

Acetyl derivative OjiyOAo)(CO^, 
[132°]. From the acetyl derivative of the an¬ 
hydride and water (Anschiitz, A. 254,166). 

Di-methyl etherUe^". (122°at 10mm.). 
S.G- ^ 1-2386. Formed, together with HeHA") - 

by passing HCl into a cooled solution of malie 
I acid in MeOH (Demondesir, A. 80, 8011 O. S. 
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28,22T ; AnsohOte, B. 14, 2790; 18, 1953).— 
Cb(McA"), is sol. alcohol. ' 

Ae/tyl derivative of the di-methyl 
ether Gfi,{Oke)(GO,U«)f (129“ at 11 mm.). 
From the ether and AcCl. 

Si-ethyl ether Et,A". (128° at 10 mm.). 

* Formed in like manner. Can only be distilled 
in oflcno.—Ca(EtA'^, is sol. alcohol. 

Acetylderivativeof the di-ethylelho9 
C,H,(OAc)(CO,Et)i. (137° at 12 mm.). 

Nitroxyl derivative of the di-ethyl 
K.Vcr OsH,(ONO.J(COjEt)j. S.G.M1'202. From 
the ether, laming HNO„ andconc. HjSO, (Henry, 

B. 3,632). Thiekoil. 

Di-n-propyl ether OjH,(OH)(COjPr).j. 
(161° at 10 mm.) (Anschutz). 

Acetyl derivative of the di-n-propyl 
ether CjHj(OAc)(CO.^r),. (157° at 12 mm.). 
Mono-isoamyl ether 

C, Hj(OH)(CO^)(COAH„). From malio acid 
and isoamyl alcohol at 120° (Brcnnlin, A. 91, 
823).—NHJA': needles.—CaA'^aq: plates. 

Acetyl derivative of the anhydride 
CH(OAc).CO, 

I >0. [51°]. (101° at 14 mm,). 

CH,-CO/ 

Formed, together .with malci'c anhydride, by 
heating malio acid with AcCl (Anschutz, B. 14, 
2791). < Decomposed by distillation under at- 
mospherio pressure into HOAo and maleic an¬ 
hydride. 

Amide CjHH(OHi(CONII.,),. Malamidc. 
When gaseous N11,, is passed into an alcoholic 
solution ol malic etlier crystals of malamidc are 
deposited. Separates from water in well-dofinod 
crystals. Ilosolvcd by hydrolysis into NHj and 
malic acid. 

Amie ether C,H,(On)(CO,Et)(CONn,;). 
ilalamie ether. Formed ns a crystalline mass 
when gaseous Nil, is passed into malio ether 
(Pasteur, J. 18.53, 411). 

Di-anilide C,H,(OH)(CONIIPh),. [176°]. 
Formed, together with the phcnyl-imide, by 
boiling aniline (2 mols.) with malic acid (1.) 
mols.). The phonyl-imido is extracted by boil¬ 
ing water, and the residue rccrystallised from 
alcohol, using animal oharoonl (Arpiie, A. 98, 
106). Colonrlcss scales. Nearly insol. water, 
dilute acids, and alkalis. 

jlfo»o-OMiHdcC,IT,(On)(COJI)(CONHPh). 
Malanilie acid. [146°]. Obtained by boiling 
the phcnyl-imide with aqueous ammonia; the 
product is ppd. by baryta, and the Ba 8.alt de¬ 
composed by HjSO,, avoiding any excess. White 
granules composed ol very minute needles (from 
alcohol); v. sol. water, m. sol. alcohol, si. sol. 
ether. Addons litmus. Hot dilute H,SO, row 
solves it into water and the phonyl-imido. Its 
salts are soluble in water.—AgA': white pp., 
crystallising from water in shining scales. 

Phenyl - imide OjH,(OH)<^p^NPJi. 

[170°]. Formed by heating malio a»id ¥‘th 
aniline and cr^ystallising from water. Oroups ol 
delicate needles; v. sol. water, alcohol, and ether. 
Inactive malio acid 

CO,H.CH,.CH(OH).CO.,H. [o. 108°] (Pictet, B. 
14,2648); [o. 114°] (Kekuld); [188^ (Pasteur; 
lioydl; BischoS). Occurs as calcium salt in 
the leaves of the common ash (Fraxinus ex- 
ssbtor) (Ointl, J. 1868,800 ; Oarot. 1. 1868,409). 


Formation.—1. By* mixing equal parts of 
Ifflvo- and deitro- malio acids (Van’t Hoff, jnn., 
B. 18,2170; B. T. 0. 4J80).—2. By reducing 
racenu'e acid with HIAq (Brqnsor, Bl. |2](86, 6 ).— 
8 . By the action of nitrous acid on inactivs 
aspartic acid obtained from lumarimide (Pasteur, 
A. Ch. [3] 84, 46; A. 82, 830).—4. By the 
action ol moist Ag,0 on bromo-succinio acid 
(Kckuld, A. 117,126; 130, 24).-6. By heating 
fumario acid with a largo quantity ol water at 
150°-200° (Jungfleisoh, Bl. [2] 30,147).-6. By 
heating fumario acid (1 pt.) with NaOH (4 pts.) 
and water (40 pts.) lor 100 hours at 100° (Dinne -, 
mann a. Loydl, A. 192, 80; B. 9, 925).—7. To- 
getherwith fumaric acid,by treating di-/9-chIoro- 
propionic ether with a weak alcoholic solution 
of KCy, and boilpig the product with potasli 
(Werigo a. Tanatar, A. 174, 367). Also in like 
manner from di- 8 -bpomo-propion{cncid(Tanatnr, 
11.13,160).—8. From chloro-ethanqtri-c.arboxylic 
ether COj!lt.CHj.CCl(CO.,Et), and dilute alco¬ 
holic KOII (Bischoif, A. 214, 49). 

Propcrlies.—Crystallises more readily than 
active malic acid, being less soluble in water 
and not doliqueseent, or at any rate loss deli¬ 
quescent than the active acid. V. o. sol. water, 
V. sol. alcohol, v. si. sol. ether. When heated at 
200 ° it yields fumaric acidv ^ 

Balts.—NH,HA'': trimetric cry.stals(Van’t 
Hoff).—NHjHA"aq; monoolinio crystals. a;5;a 
= -OSee: 1: -6377; 8 = 68° 12'.-CaA" : gi-anular 
pp.; si. sol. water.—CaA"aq.—CaA"2.1aq: no¬ 
dules ol transparent crystals (Pasteur). The acid 
calcium salt resembles that of the active acid 
except that its crystals exhibit bcmihedral faces. 
The lend salt melts under writer, but crystal¬ 
lises less easily than the inactive salt. The 
lend salt obtained by Tanatar from di-bromo- 
propionic acid did not melt under water. —Ag A". 

By crystallising the c i nc h o ni n c salt Bremer 
(D. 13, 352) was able to separate it into salts of 
Iffivo- and dextro- maj'o acid. 

Bthyl derivative C^H,(OEt)(COjn)j. 
[80°]. Obtained by saponifying its di-ctliyl 
ether (Purdie, C. J. 39, 348). Transparent 
crystals (from other), sol. water. Not ppd. by 
lend subacetato, but in neutral and feebly. 
acid solution it is ppd. by lead nitrate and, 
more slowly, by neutral lead acetate*^ Faming 
HI nt 120° reduces it to succinic acid.—CaA" : 
insoluble.—AgjA" ; si. sol. water.—Ba.A"aq : 
hygroscopic; v. sol. water. 

Di-ethyl ether of the ethyl deriva¬ 
tive C,Ha(OEt)(C 6 '.Et) 2 . (195°-200°)at260mro? 
From fumaric ether and NnOEt, the product 
being neutralised (Purdie). 

IsobtiA^derivativeG.j'n.,{OG,'Bt){CO.fB)f 
Crystalline, Boliquescent mass (Purdie).—CaA": 
insol. water.—AgjA": flocculent, insol. water. 

Tho following jompounds arc probably also 
Udkivativ^ of the same inactive malic acid;— 
Amie acid 60.,H.CHi.CH(OH).CONHr 
Makimio acid. [146°]. Obtained, together 
with its ether, by boiling the umide of diazo- 
SMcinie ether with water (Curtius, J. pr. [2] 88 , 
47b). Colourless prisms; v. sol. water, alcohol, 
and ether. * 

Methyl ether of the amie add 
00,Me.OH,.CH(OH).CONH, [106°). Fotmad, 



MAIjONrO ACID. 


together with matbyl /aillaramsie, by boiling 
methyl diazo-eaccinamnte 

CO^e.CH,.CN,.CONH, 

with eligibly aoidifiwj Crater (Curtins, 3. jw. [2] 
38, 482). Silky plates ; y. e. sol. alcohol, ether, 
and water. With benzoio acid at 150 it forms 
crystalline COjMe.CH.,.CH(OBz).CONn, [80°]j 
y. sol. ether. 

Bemoyl derivative of the ethyl 
ether of the atnic acid 
CO,Bt.CH,.CH(OBz).CONH,. [97'’). I’oraicd 
by heating ethyl diazo-succinamate with lIOBz 
at 146°. Colourless rhombohedra. 

^ Dextro-malio acid CO.JI.CHj.Cn(OH).CO.JI. 
[ 0 .100°]. Formed from dextro-asparagine (from 
sprouting vetch Beeds)d)y treatment with nitrons 
acid (Piutti, B. 19,1093). Th^cinchoninc salt 
is obtained by crystallisation from the cinchonine 
salt of inactive malic acid. B^embles ordinary 
malic acid, excfmt that it is dextrorotatory. 

leomeride of malic acidC,n„ 05 . [155°-ir)S°]. 
Formed by heating acetylene dibromido (5 pts.) 
with KCy (4 pts.) and alcohol (28 pis.) at 100 ’, 
and saponifying tlio resulting nilrilo with potash 
(Sabanojeff, A. 210, 275). Crystals j v. sol. 
water.—AgA". 

lecmalic acid of Kiimmcrer (J. pr. 88, 321 j 

A. 139,257) is identicaWvith citric acid (Ostwald, 

B. 21, 3531). • 

Faramalic acid is described as DioincoLLia 

ACID. 

Iso-malic acid CHj.C(OIl)(CO.,H),. [c. 140°]. 
From bromo-iso-succinic acid and moist Ap.O 
(Schmogcr, J. pr. [2] 14, 77; 19, 108; 21, 38). 
Crystals; v. sol. water, alcohol, and ether. At 
170° it splits up into CO^ and lactic acid. In¬ 
active. Its neutral solutions give no pp. with 
CaClj (unlike metliyl-tartronio acid, which gives 
a pp. on wnrining). -]laA"2:iq: amorphous pp. 
S. 1 at 100°. Loses its water of crystallisation 
at 130° (unlike mcthyl-lartronio acid).—PbA''. 
llocs not molt under water.—Ag,A": needles. 

Methyl-taitronio acid*CH 3 :C(OH)(CO_H)-. 
[178“]. Obtained from pyruvic acid by addition 
of KCy and nCl, the product being boiled with 
baryta-water (Biittinger, B. 14, 148; 17, 144). 
Ithombohedral crystals. Decomposes on fusion, 
giving oft COj. Boiling cone. HClAq splits it 
up into CO>, and lactic acid.—BaA"aq (dried 
at 130°). Heavy crystalline powder, ppd. on 
boiling. — J5nA''2aq: crystalline pjowder.— 
Ag.;A"aq : white crystalline powder. 

Reference. —Bnono-MAUo acid. " 

, MAUOTOXIN C„H „03 or C„n,A- May 
be extracted by CSj from finclf-dividcd kamala, 
a yellow dyo got from the seeds of MalloUis 
Phillipensis (A. G. Perkin a. W. H. Ptrkin, jun., 
B. 19, 8109). Flesh-coloured needles; insol. 
water, v. sol. hot alcohol. Dissolve# readily in 
alkalis, forming a yellowish-red solution. Ao„0 
yields a di-acetyl derivative, r. ItfiTTF.F.uiN. 
UALOBIBBIC ACID CjHjSjO, i.«. , , 

00 <^g;^^>CH.Co‘!NH, (f). Formca, as am- 

moBium salt, by heating barbituric acid (malonyl- 
urea) with urea %t 160° (Baeyer, A, 135, 312). 
Formed also by boiling oyauaroinaUc acid wifcn 
HClAq (Nencki, B. 5, 898). 3Jpd. by adding 
HQ to solutions ot its salts as a granular pp., 
wliich, when quite pure, can bo obtained in 
oiystaia. Dissolves eompletely in bromine and 


in 


water, forming di-bromo-barbituric acid. Nitric 
acid converts it into mtro*barbiturio (dilituric) 
acid.—KA'aq: long needles. S. 10 in hot water. 

MALONAMIC ACID u MaTaONic aoid. ^ 

HALONAMIDE v, Am-Uleot Malonio acid. 

MALOKANILIC ACID v, mMono-anilide ipf 
MaiaOnio acid. 

MALONIC ACID CJI.O, ei.e. 00^(00^)^. 
w. 101. [134°] (kraiu a. Noerdlinger, B, 
22,810). S. 109atl°; 138 at 10° (Miezynski, 
M. 7, 258); 109 nt 15^ (Bourgoin, Bl, [2j 33, 
423). n.F. 212,700 (SloUiiiann, Klobcr a. Lang* 
loin,/.7)r. [2] 40,200). II.C. v. 207,900. II.C.i). 
207,300 (S.,1C. a. fj.); 208,(550 (Louguinino, 0. i»'. 
107,597). Ilrat of solulum ^ Heat of 

netUrali.'intinn by NaOlT 27,120 (Gal a. Wornor, 
m[2J in,803); 20,050 (Massol); by KOH 27.300; 
by NH, 25.040; by Ba0,11., 30,135; by CaO.Jij 
27,090 (Massol, C. U. 107, 257, 393; 108, 813, 
1000; 109, 27). S.ll. to 50°) *2832; (0° to 
110") -3202 (Hess, P. [2J 35, 410). 

Occiirrcucc.-- lii bcoL-root (Lippmaifn, B. 14, 
1183). 

Vormalio)i. — 1. Discoveiod by Dcssaignos 
(C. lie 47, 70) as apro:luctof the slow oxidation 
of malic acM by cold atjnooiis K^Cr^jO,.—2. By tlie 
action of alkalis or sicids on ^.yano-acetic aoid 
(scnii-nitrilc of inalonic acid) or cyano-acctic 
(‘liter (Kolbo, A. lingoMiiller, 17, 

109).—3. By oxidation of allyleno or propylcno 
with cold alkaline KMiiO, (Bi.utlitdot, J. 1807, 
335).—4. By innling barldturifi acid with potash 
(Baeye.r, a 4. 130, 113; }|. int/,el, A. 139, 129).-- 
5. By boiling nniCMihroniic acid with baryta-water 
(Jackson a. Ili)l).--0. Brom di-c1iloro-acry)io 
ether by iroatmeut willi Ag.0 at 125°, and 
saponifyin;! Iho prodiud {Wallach a. Hunacus, 
A. 193, 25). 7. Bv irt tiling GBr3.CO.CI4CBr, 
with funiin;.: UNO, (Demole, B. 11, 17U). ^ 

Vrepamtion. — l''iom otbylic,or betterfrom * 
])otasnic, chloro-aootiitf'. Oliloro-acelic acid 
(100 g.) dissolsmd in water (200 g.) is neutralised 
by K.CO;, (7.5 g.), mixed with KOy (70 g.)* and 
warmed. The reaction heats liquid to boil¬ 
ing and is soon over. KOII (100 g.) is now 
added, and the liquid boiled as long as NH, 
escapes. The liquid is then acidified with HCl, 
evaporated to dryness, and the inalonic acid ex¬ 
tracted l>y ether (If. v. Milhir, J.pr. [2] 19, 326; 
c/. Binkelstein, A. 133, .‘>38).—2. Chloro-acetic' 
acid (100 pts.) is dissolved in twice its wciglil of 
water, and neutralised with potassium carbonate 
(76 pts.) to the solution is added 75 to 80 pts. 
potassium cyanide (98 p.c.), and the mixture 
heated for two hours, with continual renewal 
of the evaporated water. The remaining mass 
i%decompo.scd with conccnlratod potash.^When 
the odour of ammonia has disappeared the solu¬ 
tion is neutralised with hydrocliloric acid, and 
ppd. as a calcium salt. This is decomposed with 
the requisite quantity of oxalic acid, tlic residue 
extracted with ether, and the solution evaporated 
(Conjad, 204, 121).—3. By dissolving chloro- 
acetic acid (lOOgins.) in double weight of 
water, saturating tlio solution witn potassium 
bicarbonate (110 gms.), adding potassium cyitu- 
ide (75 gms.), and warming on the water-bath. 
At tno end of the reaction double the volumo ot 
concentrated hydrochloric acid is added and the 
precipitation of potassium chloride rendered com¬ 
plete by passing in a current of HCl gas. The 
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potftulnm And antmoDfazn ehloHdes an filtered 
off, And the filtrate eTapdraied. The nearly dry 
residue is taken up with ether, which on evapo- 
ratihn yields pure malpnio acid (70 gms.) (Bour- 
goin, A. Oh. [5] 20,271).—4. Ohloro-acetio ether 
M boiled with pun ECy dissolred in 70 p.o. alco¬ 
hol ford hours. The aloobol is distilled off, and 
the residue mixed with dilute HOI and evaporated 
to dryness. The cyano-acetio ether is extrao'od 
with ether and decomposed by fuming HClAq at 
100° (Petrieff,X B. 10, 64; B. 7, 400).-S. In 
^»)ike manner from bromo-acetio ether (Franchi- 
Bont, B. 7, 216). 

Properties.—Triolinio laminie or prisms. De- 
eomposes a little over its melting-point into CO, 
and acetid acid, but when heated under 10 mm. 
pressure it may be sublimed. T. sol. water, al¬ 
cohol, and ether. When heated with Ao,0, ma- 
lonic acid gives a reddish-yellow liquid with 
greenish-yellow fluorescence :—'001 g. is suffl- 
oient for this test (Kleemann, B. 19, 2030), A 
small qnantity of malonio acid treated with urea 
and pool, yields a product which when evapo¬ 
rated with nitrio acid leaves a residue which 
gives with ammonia the purple colour duo to 
murexide (Orimaux, C. B. 68, 65). 

Beactions. —^ A solution of the free acid is 
hardly affected by the passage of an electric cur¬ 
rent,-, But the electrolysis of a concentrated al¬ 
kaline solution gives off oxygen, CO, and CO, at 
the positive pole, without any hydrocarbon (von 
Miller; Bonrgoin, A. Ch. [5] 20, 60; G. B. 90, 
608).—2. Malonio acid (6g.) heated with bromine 
(10 O.C.) and water (12 o.c.) tor 18 hours at 120° 
to 145° gives btomoform, tri-bromo-aoetio acid, 
CO. and HBr (Bourgoin, Bl. [2] 84, 216).-8. 
HNO, (S.O, 1-53) in the cold gives off CO, 
(2mals.) (Franohimont, B. T. 0. 3, 422).—4. 
PCI, gives malonyl chloride and a compound 
0,H,C10„ crystallising in needles [122°], decom¬ 
posed by water and alcohol with evolution of 
CO, (fi4hal a. Augur, Bl. [2] 60, 631).—5. Ma- 
lonitfacid (Ipt.), NaOAo (lpt.),and Ao,0(3pts.) 
at 100° forms,a brownish-yellow acid 0„H,0,. 
The sodium s^t 0„H,NaO, is v. sol. water, al¬ 
kalis, and oono. H,SO|, m. sol. HOAc. Its solu¬ 
tions exhibit fluorescence, but on heating CO, is 
evolved and the fluorescence disappears. An 
acetic acid solution of the salt C,,H,NaO, boiled 
with a solution of pbenyl-hydrazino acetate 
forms OO5 NaOAo, and 0„H,O,(N.NHPh)„ a 
substance insol. water and ether, v. sol. alcohol 
and HOAc, forming a green soluthin in cone. 
H,SO,, and melting with decomposition about 
180° (Kleemann, B. 19, 2030).—6. Beneoic alde¬ 
hyde and HOAc forms benzylidene-malonio acid 
0,H,.CH;0(G0,H),.—7. Propumie aldehyde and 
HOAo'gives CH,.OH,.OH-.CH.CO,H (Komnenos, 
A. 218, 168).—8. ehOxy-benzoia aldehyde and 
HOAo at 100° forms oonmaric.carboxylia acid 
ii. p. 269).—9. Oivmamic aldehyde and 
HOAc at 100° gives phenyl-butinene dicarboxylic 
acid 0i,.CH:0H.0H:0(C0JH), (Stuart, 0. j: 
49,866).—10. Heated with pAen^i fAtooar6imi<& 
it gives acdiAnilide and tlie dianilide of malonio 
acid (Hoine, Ann. Chim. Farm. [4] 4, 201). 

Salts.—The salts, with tha exception of 
those of the alkali metals, are sparingly soluble 
ia water, mote soluble in dilute malonio add, 
HOAo, or nitrio acid (Finkelstein, A. 133,838). 
—liAHA''^aq: weU-deflned crystals (K^— 
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NAHA''aq: irime^o.prisms (Sbsdweh,/, 1881, 
699}.-Ns,A"sq (Mulder, Bl. [21 29, 689ie/. 
Massol, 0. B. 107, 898).—K^'' iaq: prisms.— 
KHA"; monoclinio pri8ms,(Hanaoofqf, /. 1881, 
699).—E,A"2aq: deliqne&ent monoclinio crys¬ 
tals. Oivea CO, and hydrogen on electrolysis 
(H. von Miller).—E,A" aq: monoclinio prisms 
m.).—NH,HA .- very deliquescent crystals. 
Heat of formation from solid malonio acid and 
NH, : 22,780 (Massol, 0. .B. 108, 1080).— 
(NH,),A": very deliquescent needles. Heat of 
formation from solid malonio acid and NH,i 
41,015.—BaA"2aq: bulky flooonlent pp. gradu¬ 
ally becoming crystalline. Crystallises fro'-ii 
water in long slender needles. At 100° it loses 
aq, and when heated in a current of hydrogen 
at 140° it becomes anhydrous. BaA" aq is not 
dehydrated by tfeating in air at 160° (Pinner a. 
Bischoff, A. 179, 84). S. -14 at 0°; -20 at 18°; 
-32 at 70° (Miozyhsky, M. 7, 261). Heat of so¬ 
lution: -3830 (Massol, 0. S. 109, 29).— 
CaA"2aq: monoclinio needles (from water). 
Ppd. in gelatinous form on adding CaCl, to a 
solution of ammonium maloifate. S. -8 at 0° -, 

•37 at 20°; -47 at 72° (Miozynski). According 
to Massol (0. B. 108, 813) this salt separates in 
small brilliant scales on slow evaporation of its 
solution at 35°.—CaA" 4aq; silky needles. Ob¬ 
tained by slow evaporation at 16° (Massol). V. 
si. sol. water. May be dehydrated in a ennent 
of hydrogen at 136°.—SrA": small brilliant 
scales (Ossipoff, C. B. 108, 615).—MgA" 2aq, 
MgA" aq, and MgA" ^aq are described by Finkel- 
stein as crystalline powders.— ZnA" 2aq: mono¬ 
clinio crystals.—MnA" 2aq: trimetrio prisms.— 
CoA"2aq: monoolinic crystals (Haushofer).— 
NiA''2aq: bluish-green powder.—CdA": deli¬ 
quescent.— CdA" 4aq: monoclinio crystals.— 
CdA" 12aq: triclinic (Haushofer, J. 1882, 362), 

—PbA": crystalline powder, sol. HOAo.— 
CuA" 3ttq: blue triclinio crystals (H.).—Cu,OA": 
bluish-green pp.—Ag,,A" : crystalline pp., not 
blackened by boWng water.—Ethylamine 
salt NEtHjHA": gives at 180° water and tha ” 
CH.OO 

ethylimido of fumario acid | ^NEt, 

CH.CO 

whence concentrated caustic potash solution 
forma NHEt.CO.CH:CH.CO,H [126»] (Pintti, 

0. 0. 1888,1629). 

Methyl ether Mc,A" (181-6° cor.). S.G. 

» 1-1603; II 1-1611 (Perkin, 0. J. 45, 609); 

11-1763 jW.). M. 6-28 at 17°. S.V. 187-6 
(Wiens, A. 253, 297). From silver malonnte and 
Mel (Osterland,. B. 7, 1286). Oil, sol. alcohol 
and ether. 

Monq^ethylether CO,Et.OH,.CO,^ When 
alooholm BOH (1 mol.) is added to alooWio ma¬ 
lonio etliev the liquid forms a orystalUne pulp of 
CO,Et.OHrCO,E composed of needles (Van’t 
Hoff, B. 7, 1671; Freund, B. 17, 780). PCI, 
converts it into CO,Et.CH,.CO01 (170°-180°). 

Etlfyl ether (198° cor.) (Pet- 

kin, a. J. 46, 608); * 1-0761 (Wiens). S.O. « 
1-0610; II1-0625. M. M. 7-41 at 14°. S.H. •489 
at 0°; -46 between 10-6° and 82-9° (B. Sohiff, 
Zeit. Phys. Chem. 1, 876; O. 16, 464). HV. 
‘186-1 (Wiens, A. 268,297). 

Preya/raUahs .— 1. OMoinm malonata la boilad 
with HjSO, and 4 times the theoretioal quantity 
At alcohol for 24 hours (Conrad, B. 12,749).— 
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t. Ohloio-acetio acid (3601;^ is dissolved in water 
(600g.) and K,00, (187 g.); KOy (176 g.) is 
added, and the whole ^ted on a sand-oath until 
the reaction begins;*.^e product is evaporated 
until its temperature is 135°, and is then allowed 
to cool. When cold it is treated with two-thirds 
of its weight of alcohol and gaseous HCl is passed 
in. The product is poured into iced water, ex¬ 
tracted with ether, dried over CaCI,, and distilled 
(Tenable a. OlaisSn, A, 218,131). Tricarballylio 
other (287°) is obtained as a by-product (Uau- 
michen, 0. 0. 1888,1347). 

. Beactions. —1. Water at 150° gives COj and 
UMtio ether (Hjelt, B. 13,1949).—2. Boiling with 
m-amido-beneoia acid and a little alcohol fonus 
CH,(CO.NH.C^,.COjH)„ a powder which will 
not melt and is insol. water, hardly sol. boiling 
alcohol, sol. dilute NHjAq, and dissolves without 
change in cone. H^SO, (Sohi^, A. 232,143; B. 
17, 403; Q. 15, 534). The intermediate com¬ 
pound CO;Et.CH,.CO.NH.CA.COjH [173°] is 
also formed at the same time.—3. Chlorine forma 
ehloro-malonic ctlier.—4. Cautious treatment 
with nitric acia{5 pis. of S.Q. 1'5) gives nitro- 
malonio ether (l^ranchimont a. Klobbie, B. T. 0. 
8, 283).—6. According to Lang {B. 19, 2937) einc 
methyl or zinc ethyl act in the cold, forming 
phlorogluciu tric^rbocylic ether, methane, and 
ethane.—6. When a mixture of malonic ether 
(1 mol.) and Etl (2 mols.) is heated with zino 
there is formed ethane and ethyl-malonic ether 
(90 p.o. of the theoretical amount) (Daimler, B. 
20, 203). When malonic other (20 g.), Etl 
(100 g.), and granulated zinc are heated with in¬ 
verted condenser at 100° there is formed di-ethyl- 
malonio ether (Joulowsky, J. yr, [2] 39, 446).— 
7. With allyl iodide and zinc there is formed 
di-allyl-malonio ether and propylene (Matv6ell, 
J.pr. 39, 452).—8. When malonic ether (2 mols.) 
is treated with glyoxal (1 mol.) and zino chlor¬ 
ide it forms di-oxy-butano tetracarboxylic ether 
(CO,Et),CU.CH(OH).CH(OH).CH(COjEt),(Polo- 
nowsky, A. 246, 1).—9. With beneoie aldehyde 
and HCl it forms benzylideno-malonic ether 
0,H,.CH:C(C0,Et)j (Claisen a. Cremor, A. 218, 
139).—10. Furfuraldehyde and acetic anhy¬ 
dride give furfuryl-methenyl-malonio other 
C,H,O.CH;C(COjEt)3 which boils with slight de- 
compositisn at 293°, and gives on soponiOcalion 
the acid ether C,H,O.CH:C(CO.,H)(COjEt) 
[102-6°], and finally the acid C,H,O.CH:C(COjH)j 
[187°], wliich may be reduced by sodium-amalgam 
to 0,H.O.CHa.CH(CO^), [126°] (Marckwaldj D. 
^1,1081).—11. AWc%deformBCH,.CH;C(C02Et), 
and CH,.CH|CH(COjEt).|, ^omnenos, A. 218, 
146).—13. Diaeobeneene chloride forms benzene- 
azo-malonio acid, identical with tho phenyl hy- 
drazids of mesoxalio acid (B. Meyer, JO. 21, 118). 

Sodium-malonio ether CRNa^CO-Et),. 
Formed,with evolution of hydrogen, by dissolving 
sodium in malonic ether. The reaction is stopped 
by the crust of the sodiuta compound whic^i 
forms on the surfadb of the metal; but this may 
be removed by adding altaohol (2 vols.) which 
first forms NaOEt, and this then reacts with the 
malonic ether. *The sodium-malonic ether crys- 
tallisaa on cooling, and may be freed from alcq^iol 
by heating to 160° in a om^ent of hydrogen 
(Cionrad, B. 13,750). It, however, it be required 
merely tor synthetical purposes the presence of 
slsobel is for the most part not injuiioos, and j 


the mixture of malonic ether and alcoholic NaOEt 
may be used at once. • This reacts upon organic 
halogen compounds thus t— 

CHNa(CO^t), + XI .iOHX(CO^t), + NM, 
the reaction being energetic at first but often 
requiring heat to finish it. I^tfae substances are 
mixed in the right proportion the end of the re¬ 
action is recognised by the solution becoming 
neutral. Water is then added, and if X is a 
hydrocarbon radicle, CHX(COjEt), separates as 
an oil, which may be purified by fractional dis¬ 
tillation. The resulting CHX(COjEt), still 00]^ 
tains hydrogen displaceable by sodium, and if it 
be mixed with alcoholic NAOEt and another 
halogen compound, say YI, the reaction 
CNaX(CO JEt), -f YI = Nal + CXY(CO^t), 
takes place (Conrad a. BischoS, A. 204, 121). 
When the substituted malonic ethers are saponi-1 
fied acids are obtained, which at 160° or 160° 
give off CO, and leave derivatives of acetic acid: 

CHX(CO,H), = CO, -(- CH,X.CO,H 

CXY(CO,n),=CO,-t CIlXY.CDjH. 

Hence malonic ether may bo used, like aceto- 
acetic ether, to effect the synthesis of organic 
acids of the general formula CXYH.CO,H where 
X and Y may bo alkyls, grouijs like CH,.CO,Et, 
or other radicles. When it^is desired to pre¬ 
pare a di-alkyl-malonic ether it is not necessary 
to perform the operation in two stages^for the 
proper quantity of NaOEt (2 mols.) may be added 
all at once, and then the alkyl iodide (2 mols.). 
By the action of AcCI on sodio-malonic ether in 
ethereal solution it may bo converted into acetyl- 
malonio ether (120° at 17 mm.), which is soluble 
in KOHAq; the yield is 65 p.o. of its weight. 
This ether forms an oximand aphcnyl-hydrazide. 
and therefore appears to be CH,.CO.CH(0O,Et),, 
When Bodio-aceto-acetio ether is acted upon by 
chloroformic ether ClCO,Et the same ketonio ether 
CH3.C0.0H(C0,Et), should bo formed; but thb 
product is found to be insol. cone. KOHAq, and 
to boil at a higher temperature (127° at 17 mm.). 
It is decomposed by cold dilute KOH, and gives 
CO, and alcohol. The latter compound would 
therefore appear to be CH,.C(OCO,Et):CH.CO,Et 
(Michael, Am. 10, 168; J.pr. [2] 87, 473; ef. 
Lange, B. 20,1325). 

Heactums —-1. Etl gives ethyl-malonio ether. 

3. Benzyl chloride gives mono- and di- benzyl- 
malonic ether and regenerated malonio ether 
(Bischoff a. Siebert, A. 239, 94).—3. Malonio 
ether (32 g.), sodium (9*2 g.), dry alcohol (200 g.) 
and chlAoform (12 g.) react thus (Conrad a. 
Guthzoit, A. 222, 260). 20Na,(CO,Et),-pCHCl, 
-3NaCl-kCNa(CO,Et),.CH:C(CO,Et), forming 
sodium di-carboxy-glutaconic ether (q. o.).— 
^4. TrimethyUne bromide reacts with formation of 

(CO,Et).,.C<pyJ>CH, (Perkin, jam, O.J. 61, 

1, 702, 820).—6. NaOEt, allyl iodide, and iso- 
butyl iodide gives an acid C„H„0, instead of 
fillyl-isobutyl-malonio acid.—6. Chloro-formio 
ether QlpO^t forms methane tricarboxylic ether 
CI)!(CO,Et), (Conrad a. BUoho^ A. 214, 81 ; 
Claisen, B. 21, 8667).—7. Tri-mvmo.di-nitro- 
benzene dissolved inether reacts with formation of 
0,HJBr(NO J,CH(CO,Etl| [76°], although bromo- 
benzene does not react (Jackson a. Bobinson, B. 
21, 2034).— 8 . Phlhalyl chloride (1 md.) added 
to sodium-malonio ether (2 mols.) dissolved in 
i ether forms phthalyl-malonie ether 0, 
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[76°], phthalyl-dinialoniq ether OajHnO,, [48'6^, | 
and *phthaloxyl-«linial6iiio* other 1 

116;5®] (Wisliccnus, A, 242, 23).—9. Treat-1 
nieiM with the chloride of mono-eth%l yhthalatc 
CO4Et.dH4.COCl dissolved in benzene forms 
(COaEt.C«H4.CO)tC(CO.^Et)2 [above 180'"] (Zelin¬ 
sky, B. 20, 1012).—10. In alcoholic solution 
it is probably concerted by carbonic acid gas into 
(COaEdcn.CO^Na (Michael, /.pr. [2J 35,453)f?— 
11. Carbon disnlphtde added to an alcoholic solu- 
don of sodium-malonio ctlier gives yellow plates 
)f (CO»Kt),CNa.Cy^Na.-12. SOa acts according 
<0 the equation SOa + CIlNa(CO.j!)t),^+HOEt 
= CH.,(CO^'U)a + NaO.SO.OEt.—13. lla^orcin dis- 
lolvcd in alcoholic soflium inalonic ctlier gives 
i greenish-blue lUiorcscence, when after a few 
lays the liquid is poured into water and acidified 
. small pp, of needles of a condensation product 
/jiPIaOs [191°) is got. A little above its moUing- 
loint it is split up into CO.^ and (I3).mcthyl-um- 
-elliferone of whicli it is probably the carboxylic 
acid (Michael, pr. [2] 37, 401)).—14. Sulphur 
dissolves in alcoholic sodium-malonic et]icr,and 
at 100® crystals separate. From these, acids 
liberate a stinking oil (tliiotavtronio etlicr?).— 
15. With alcohol and cimiaviic ether at 100® 
it forms (305®-310®). It is probably 

Ph.CIJ(CllNu.CO,Et).CIl(COJi:t).CO,Et, for on 
saponifying and heating the resulting acid, 
phenyl'glutaric aeid COdI.CfJ;..CIIFh.CH;,.CO;;H 
is got (Micliael, J.pr. [2J 35, 310).—1C. Phenyl 
cynnafe PhNCO acts violently upon an alcoholic 
solution of sodium-malonic ether with formation 
of (C0.4Et).4CH.CONilPh [124®] and the salt of 
an acid C,[172®] (Michael, J.pr. [2J.35, 
452).—17. Phenyl thio-carbimide forms crys- 
tallino OiJlj-.NaHNO,, whence acids separate 
NHPh.CS.Cli(G0.4Et), [GO®] (Michael, Am. 

^9,124).—18. Grm dissolves in malonic ether and 

rhombic prisms of CHNu-^qq —sepa¬ 
rate, whence acids liberate barbituric aeid 
(Michael, ,7. pr. [2] 35,450).—11). Thio-iirea i'lvcs 
similarly flat yJatesof sodium thio-barbiturato 

^CS, whence acids liberalo 

thiobarbituric acid, whicli cijslalliscs in six- 
sided plates from water.— 20 . Acetamide forms 
crystalline C,0,N.,Nii.,nj, the reaction which 
occurs being 2 CHN.i(CO..Et)jr‘JCHj.CO.NIl^ 
- C,0,Ns,NjH, + Cf£.,(CO.,Et).; + 2IIOKt.— 

21. CSClj forms CS;C(CO,’Et).j, whioh^qrystalliscs 
in flesh-coloured needles [178°] (liorgreeu, }J. 21, 
337). 22. M/«clorni 3 {CO.^t)jCH;CH(CO,Etl. 

23. Di-bronw-male'ic ether yields ‘ di-malonyl- 
maleio’ ether [76°], whence by saponilicalion 
the oowesponding acid C|,H,0|, [148°] may Is 
obtained. This acid, the formula of which is 
(COJH),CH.C(CO.^I);C(COjH).CU(COjH).., may 
be better cailod butylene bexa carboxylic acid. 
It crystallises in plates, v. sc', water, qnd 
forms the salts, Na^A'' lOaq and Ag^A", and 
the ethers Mo„A’‘ [I29°] and Et„A'' [K^] (Pum, 
AT. 9, 460).^When the acid is heated it splits 
up into CO, and butylene tetracarboxylic aeid 
CO,H.Cn,C(CO,H):C(CO,H).CH,CO.,H. [170°]. 

24. Dry cyanogen chloride forma oyuno-tualonio 
ether (Haller, A. Ch. [ 6 ] 16, 419). 

Di-sodium-malonic ether 
ONa 3 (CO,Et),. Obtained by ppg. malonic ether 
(1 mol.) with HaOEt (2 mols.) (Bisohofl a. Baoh, 


B. 17,2782). Very (Instable. Iodine ooDTerti 
it into (CO,Bt),C:C(CO,Et)r 

Ethyl propyl ether EtPrA". (211°). 
S.G. S 1-0498. S.V. 207-a (Wiens, Afm, 297). 

Propyl ether Vv^". (228°). S.G.p-027l. 
S.V. 234-6 (Wiens, A. 253, 297). S.H. (from 
11-0° to 82-3°) -463 (B. Schiff, 0. 17, 286). 

Butyl ether {C,H,),A''. (251-6°). S.G. g 
1-0049. S.V. 269-1 (Wiens, A. 263, 297). 

Chloride CH.,(COCl),. -(58° at 27 mm.). 
From malouio acid and CSCl, heated above 100° 

' (U 6 hal a. Auger,ii2.[2] 50, 694). Liquid. Smella 
slightly like chloral. ^ 

Amide CH,(CONH,),. [170°] (Van’t Hofi, 
Ar. Nicrl. 10, 274). S. 8-3 at 8 ° (Henry, Bl. 

I [2] 43, 618). From maltnio ether (60 o.o.) by 
shaking with qfrong aqueous NH, (150 o.c.) 
(Osterland, B. 7,1286; Freund, B. 17,133). The 
yield, in 2 days, ^ 76 p.o. Silky needles (from 
dilute alcohol), insol. alcohol and ether. Boiling 
aqueous NH, converts it into ammonium ma- 

lonamate. Salt.—: while 

amorphous powder, insol. alcohol and ether, si. 
sol. hot water, v. sol. IfCIAq (Freund). 

I Di-methyl-amide CHjICO.NHMe),. (128°) 
(F.) -, [125''J (Henry) -, [136°] (Franohimont, 

' B. T. G. 4, 199). Formed by the action of 
nicthylamiiie on malonic ether (Freund, B. 17, 
133). Small Hat needles. V. e. sol. water and 
alcuhol, .si. sol. ether. Fuming HNO, converts 
: it into CII,(CO.N(NO.,)JIc), (160°). 

I Li.e(/ii/f.«wfdc OII,(CO.NHEt),. (149°). 
Six-sided tables (Wallach a. Kamenski, B, 14, 
170). 

Ethylene (ft(H»idcCH,<pQ™>C,H.. 

Formed by heating malouic ether or malonamide 
1 with ethylenc-diamino (Freund, B. 17, 137). 
Crystalline solid. V. sol. water, nearly insol. 
alcoliol. 

Amide •anilid^ CONHjj.CH 2 .CONHPh. 
[163®]. Obtained by heating malonamide with 
1 mol. of aniline for j hour at 200®-220® (Freund, 
B. 17, 135). Fine white felted needles. Sol. 
hot water and alcohol. 

Mono-anilule CO 3 H.CHa.CO.NHPh. 
Phenyl-vialomimie acid. Malonanilic acid, 
Malonplumylainic acid. [132®]. 'Formed by 
boiling the amidc-anilide with milk of lime 
(Freund, B. 17, 135). Formed also by heating 
sodium acetyl-phonyl-carban 1 ateCjHjNAc.CO. 4 Na 
fdl* 5 or 6 hours at' 130®-140® under pressure 
(Seifert, B. 18,1359), and by heating maloni’.c 
acid (I mol.) with aniline (1 mqk) at 105^ (Biig- 
hoimer, B. 17,737). Large colourless monoclinio 
crystals, cV^^lcnrler needles. At its melting- 
point it bri-'aks up quantitatively into CO, and 
acetanilide. — A'Ag: small white needles.— 
A'-jCa liaq: large needles. 

Ethyl ether of the mono-anilide 
. 0 O,Et.Cil 4 .CONIiPh. [39®]. From aniline and 
CO2Et.Cll4.COOl, both dissolved in benzene 
(Itugheiiner a. Hoflihann, B. 17,739). Crystals 
(from other-Iigroin). Insol. \|at 6 r and ligrcun, 
V. e. sol. alcohol and benzene. 

, Anilide CHa(CONHPh),. [228®]. Ob¬ 
tained by boiling malonic ether or malonamidt 
with aniline (Freund, B. 17, 184). Whitt 
needles. Insol. water and ether, t. sob hoi 
alcohol. 
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Trt-bromo-anitidt 

OH,(CO.NH.O.H,Br,)r [146“]. White eilky 
oeedles, el. eoL alcohol, insol. water (Frennd, B. 
17,780). • •• 

Methyl-anilide CHj(CO.NMePh),. [109°]. 
Obtained by boiling malonic ether with an excess 
of methyl-aniline (Freund, B. 17,137). Colour¬ 
less trimctrio prisms. V. sol. alcoliol. 
Mono-o-toluide 

12:1) CHj.O„H,.NH.OO.CII,.CO.,H. o-Tolyl-ma- 
lonamic acid. Colourless needles, v. sol. water 
and alcohol. Melts about 140’, giving oft COj.— 
CaA',3aq: small needles, m. sol. water.— 
liaA'jaq: needles, v. sol. water—CuA',2aq: 
prisms (Riigheimer a. Hoffmann, B. 18,2971). 

Ethyl ether of Uie o-toluidclitA'. [71’]. 
Long needles, sol. ether and ligroin. 
Mono-m-ioltiide 

[8:1]CH3.CJI,.NH.CO.cn.,.CO^H. [lOl”). 
Mono-p-Lnliiide 

[4:l]CH,.C„H,!Nir.CO.CH,.CO.,n. Obtained by 
heating malonic acid with p-toluidino (Itiigheiraer 
a. Hoffmann, B. 17, 740; 18, 2971). Long 
colourless necdlSs, sol. water, alcohol, ether, and 
chloroform. At 150“ it gives off CO,. PCI, 
converts it into tri-ohloro-mcthyl-quinolino 
[134°].—CaA'j 4.1aq : long needles, m. sol. water. 
— BaA'.; 5aq: needles*—AgA': cheesy white pp. 
or needles, si. sof. wator.--CuA’,, 2aq: minute 
needles, si. sol. hot water.—ZuA',: glistening 
plates, m. sol. water. 

Ethyl ether of the p-Toluide. EtA'; 
plates, V. sol. alcohol. 

Mono-phenyl hydrazide 
PhN,n.,.CO.CII,.CO,H. [154°]. Formed from 
malonic acid and aqueous phcnyl-hydra/.inc 
acetate at 100° (Fischer a. Passmore, B. 22,2734). 
Needles, v. sol. water. Its phenyl-hydrazine salt 
PhN,H,.CO.CH,.CO,,N,H.Ph is converted at 200° 

into CH,<^^Q^N,HPh, crystallising in white 

needles, [128°], v. sol. alcohol. 

Di-phenyl dihydrdiide 
CH,(CO.N,,H,Ph).„ [187°]. From malonic ether 
or the amide of malonic acid and phcnyl-hydriiz- 
ino at 200 ’ (Freund a. Goldsmith, B. 21, 1241). 
Plates (from dilate alcohol). With COCl, it 
gives C,;H,,N,0„ which crystallises from HOAc 
in lamina) 4205°]. 

Semi-nitrile COjH.CIXi.CN v. Ovano- 
acETto Acin. 

Nitrile CII.,(CN),. Methylene cyanide. 
[30°J. (219'') (11.); (22^°) (Berthelot a. Petit, 
A. Oh. [0] 17, 131). H.F. -43200. Obtained 
by heating oyano-acetamidg CN.CHj.CONH, 
with P,0, (Henry, 0. B. 102,1394,1481). White 
solid. Appears to bo polymerised hy prolonged 
action of heat. Sol. water, v. solT alcohol and 
ether. Barns with a purple-edged IRime. Cone. 
HClAq dissolves it with evolution of heat and 
formation of malonic acid. HClAq at 150° in 
sealed tubes forms CO., and,chloro-acetic ac[^. 
With ammoniacal AgNO, it gives a white pp. 
CAg,(OS), (?), which explodes when heated. 

Beferewes .—^Auino-, Buomo-, CiiLono-, 

CvAso-, Nirao-t Mewsi,-, EinTt-, Paorvi,-, 
MEinn.-ETirri,., and Benzvi,- Maik)nic acid. 
HALONYL-BBEA v. Bakbij URIO ACID. 

Iiomalonylnraa CO>COH i. 

farmed, together with amido-niacil, by reducing 


nitro-nraeil (Behrend. A. 329, 89; B. 21, 999), 
It is converted by bromine into an acid isomeric 
with dialurio acid. She acetyl derivative 
C,H,N,0,Ao crystallise* from hot water in 
prisms. 

HALOBOXYL-AHIBO-BEIfZEIfE v. C/^- 

OXY-rnENXL-MAIA)NAMIO ACID. 

MALTOBIONIC ACID C„g.„0,,. Formed by 
oaidising maltose (1 pt.) by bromine (1 pt.) in 
water (7 pts.) (E. Fischer a. Meyer, B. 22,1941). 
Almost colourless syrup. V. sol. water, si. sol. 
alcohol, insol. ether. It reduces Fehling’s soltwi 
tion. By heating with dilute sulphuric acid it 
is split up into dextrose and gluconic acid. 

Salt.—CaA'.,: hard shining mass, v. sol. 
water. 

MAITONIC ACID. Identical with Glucokio 

ACID (y. V.) 

MALTOSE V. SrOAn. 

UALYL BBEIDE, so-callcd, v. UnAMiDO- 

SUCCINIO ACID. 

MANDELAMIDINE C,H,„N..O i.cf 
C„H,.CII(OH).C(NII,);NH. [110°]. From the 
hydrochloride of mandclic imido-ethcr and alco¬ 
holic NH, (Beyer, J. pr. [2] 31, 387). Needles, 
V. sol. water and alcohol, si. sol. other. Very 
unstable.—B'HCl. [214°]. frisms (from cold 
water). 

MANDELAMIDOXIM 0,n,„NA i.e ., 
CjH,.CH(OII).C(NH.,):NOH. [159°]. Prom the 
n 1 trilo of mandclic acid and hydroxylamine (base) 
(Tiemann, B. 17,120). Crystals (from alcohol). 
Insol. benzene, si. sol. cold, v. sol. hot, water. 
V. e. sol. miueous acids and alkalis. FcCl, 
colours its aqueous solution blood-red. It does 
not reduce Fohling’s solution. 

Tleactions. —1. The hydrochloride, mixed 
with cone, aqueous potassium cyanate forma 
C,H,.CH(OH).C(NOH).NH.CO.NH, [127°].-- 

2. Phenyl cyanate forma the corresponding 
l‘h.CH(OH).C(NOH).NH.CO.NHPh [165°].— 

3. Excess of AcOI, or a mixture of Ao.^0 and 

NaOAc forms O.H,.ClI(OAcJC<^^‘^^O.CH, 

[52°].—4. COCl.., added to its benzene solution, 
forms (0,H,.CH(OII).C(NH,,):N.O),CO [131°].— 
6. Chluroformio ether, ClCO.,Et, gives the com¬ 
pound C,il,.CH(OII).C(NH.,);N.O.GO,Et [187°]. 

Salts.—NaA': needles.—HA'HCl (Gross,B. 
18,1074). 

Ethyl etherF.W. [89°]. Slender needles; 
si. sol. coW water. With phenyl cyanate it forms 
Ph.CU(OH).C(NOEt).NH.CO.NlU>h [119°]. 

Benzyl ether C,H,CH,A'. [103°]. From 
mandelamidoxim, NaOEt, and benzyl chloride 
(Gross, D. 18, 1080). Needles. 

• Acetyl derivative * 

C,H,.CH(On).C(NII.,):NOAc. [140°]. From 
mandelamidoxim and Ac,0. Crystals (from 
alcohol). Insol. cold water; sol. alcohol, ether, 
and benzene. With water at 100° it forma 

O.H,.CI*(OH).C<^°>C.CH. [05°]. 

Di-acetyl derivative ** 
OA-OH(OAc).C(NH,):NOAc. [113°]. From 
mandelamidoxim and a slight excess of AcCl. 
Lamina) (from alcohol). 

Benzoyl derivative 

O.H,.OH(OH).C(NH,):NOBz. [149°1. From 
mandelamidoxim and BzCl (1 mol.). With 
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AsOl It givM O.H,.CH{OAo^.O(NH,):NOBz [WS"} 
ACID C,H,0» <•«• 

O.H,S3H(OH).CO^. Jhenyl ■ glycolUe acid. 
Oxy'phenyl.acftic acid. Mol, w. 162. [116“] 
(Mailer, Ir. Ph. [« 2, 386); [118*] (Claieon, B. 
iorilT i LewkovUoh, B. 16,1568). S.G. 11-361 
(Sohr6der,B.12, i612). 8.16at20'>. Heat of 
«oZ«l»o»:-3100. Heal of netUralisation hj 
NaOH: +13860 (Bertholot, A. Oh. [6] 7,185). 

Formation. —1. Discovered 67 Winckler {A. 

■ 18,810). who obtained it by heating bitter almond 
water with HCl, the benzoio aldehyde reacting 
with the HOy present (Liebig, A. 18,819).—2. By 
nesting amygdalin with fuming HOlAq (\V6hlcr, 
A.66,238).—8. By boiling the compound of benz¬ 
oio ^dehyde with KHSO, for soveral hours with 
KCy and alcohol. The nitrile OA-Cn{OH).CN 
thus formed is saponified by dilate HCIAq (0. 
Mailer, B. 4, 980).—4. By reducing phenyl- 
glyoxyiio acid C„H,.C0.C0.2lI with sodiam- 
amalgam'- (Schwcbel, B, 10, 2045).— 6. From 
di-bromo-acetophenone C,Hj.C0.0HBr2 by boil¬ 
ing with dilute KOHAq (1:20), the compound 
0,H,.00.0H(0H), being a theoretical inter¬ 
mediate product (Englcr a. Wahrle, B. 20, 
2202).—6. In smqll quantity, by bailing psendo- 
phenyl-hydantoln with baryta (Pinner, B. 21, 
2327)e—7. By boiling a-chloro-phonyl-acetio 
acid with alkalis (Spiegel, B. 14, 239). 

Preparation. — Benzoic aldehyde (100 g.), 
water (3600 0.0.), faming HCIAq (200 g.), and 4 
times the calculated quantity of hydrogen cyanide 
are boiled for 36 hours. The product is evapo¬ 
rated at 100°, the residue eztracted with ether, 
the extract evaporated, and the mandelio acid 
left reorystallised from water (Wallacb, A. 193, 
88; cf. Streoker, A. 76,27). 

Properties. —Largo trimolric crystals; v. sol. 
’ water, alcohol, and other. Inactive to light. By 
crystallisation of the cinchonine salt it can bo 
separated into equal quantities of the deztro- 
and Itsvorotatory acids. If Penicillium glamum 
is grown in it t))e Isevorotatory acid is destroyed, 
leoving the dextrorotatory (Lowkowitsoh, B. 16, 
1668). 

lieactions.—l. KMnO, and KOII convert it, in 
the cold, into phenyl-glyoxylio acid (B. Moyer a. 
A. Bauv, A. 220, 39). —2. Dry distillation yields 
benzoio aldehyde.—3. Boiling with MnO^ and 
UjSO, yields benzoio aldehyde and COj.—4. Fum¬ 
ing HBrAq oonrorts it slowly in the cold, quickly 
at 125°, into a-bromo-phcnyl-acotio lloid, whence 
alcoholic NaOEt forms the ethyl derivative of 
mandelio acid (Qlaser a. Badziszowsky, H. [2] 4, 
140).—6. Fuming HCIAq at 140° gives «-ohloro- 
phenyl-acetic acid.—6. Phosphorus and HI {o- 
duoe ft to phenyl-acetic acid.—7. When taken 
internally it passes unaltered into the urine 
(^hotten, H. 8, 08).—8. Cannot bo nitrated. 
Cone. NHO, forma benzoio aldehyde (Liebig. A. 
18, 821), dilute HNO, forma phenyl-glyoxylio 
acid (Zincko a. Hannaus, B. 10,1488) j-9. Dilute* 
^80, in ^aled tubes at 130° converts* man- 
dmio acid nearly quantitatively into benzoic alde¬ 
hyde and forimo acid (Biedennann, B. 19,638). 
10. Chloral at 120° forms 

which forms large transparent crystals [83°]: 
insol. water, sol. alcohol and chloroform (Wal¬ 


lacb, A, 198,1).—ll. Phenyl-hgirati»k tanas a 
compound [1^°], crystallising in needles and 
almost insoh boiling water (Beissert a. Eaysat, 
B. 22, 2928). c _ 

Balts.—The ammoniium and potassiuB 
salts are very soluble and difficult to crystallise. 
The Ba salt forms small needles. 8.8 at 24°; 
16 at 100° (Zinin, Z. 1868, 710). The lead salt 
is a crystalline powder, scarcely sol. water.— 
Cu.4', (dried at 100°).—AgA'^ crystalline pp. 
May be crystallised from water. 

Methyl ether Heh'. [48°]. Small laminss 
(from bonzene-Iigroin) (Zincke a. Brener, B. 13, 
630). P 

Ethyl ether Ph.CH(OH)COjEt. (264°). 
Formed by the action of water on the hydro¬ 
chloride of mandelio imido-ether (g.v.). Solidi¬ 
fies in a freezing mixture, but is liquid at 
ordinary temperatures (Beyer, J. pr. [2] 31,889). 
But Nsquot and'Lugainin (A. 139, 800), who 
prepared it from silver mandclato and EtI, say 
it melts at 75°. 

Methyl derivative Ph.CH(OMe)CO,II. 
[72°]. Formed from Ph.CIICl.COjMe, MeOH, 
and NaOMo (B. Moyer a. H. Boner, A. 220, 44; 
B. 14, 2392). Needles grouped concentrically 
(on solidifying) or thick tables (from light petro¬ 
leum). V. sol. alcohol or ether, si. sol. cold 
water or cold petroleuiS. COH and KMnO, 
forms phenyl-glyoxylio acid. 

Salts. — NaA'2aq. — BaA', 2aq. — CaAV— 
CuA'.,2aq.—AgA'. 

Methyl ether of the methyl derivative 
Ph.Cn(OMe).CO,Mo. (246° cor.). 

Ethyl derivative C„Hj.Cn(OEt).COJB. 
Prom 0,H,.CHBr.CO,H and aloohoUo EOEt. 
Viscid mass.—AgA': pulverulent pp. 

Phenyl derivative Ph.CH(OPh).CO,H. 
[108°]. From methyl o-chloro-phenyl-acetate 
and sodium phenate (B. Meyer a. H. Boner, A. 
220, 61). Badiating groups of slender needles 
(from water). V. si. sol. cold water, v. 0. sol. 
alcohol or ether. IIOH and KMnO, convert it 
into phenyl-glyoxylio acid. HNO, forms picric 
acidand benzoic aldehyde.—NaA',3aq.—CuA',.— 
AgA'. 

Acetyl derivative of the ethyl ether 
O.H,.CH(OAo).CO,Et. [74°]. From mandelio 
acid by successive treatment with AcCl and 
alcohol (Naquet a. Luguinin, A. 139,302). Slender 
needles (from ether). Insol. water, v. sol. alcohol 
ftQcl oihor 

. Amide C.H,.CH(OH).CONn,. [132°]. 8. 
8 at 24°. 8. (boiling 93 p.o. alcohol) 100 (Z.). 
Formed, together with benzole aldehyde, by 
beating the compound (0,H,.CHO),CNH with 
water or sjoohol at 180° (Zinin, Z. [2] 4,709). 
Formed^aHc by allowing a mixture of the nitrile 
with furneng HCIAq to stand in the cold ClHe- 
mann a. Friedliinder, B. 14, 1967). Likewise 
obtained by the action of NI^ on mandelio ether, 
and by heating mandelio imido-ether (0. Beyer, 
IV. pr. [50 31, 386). Prismatic needles or plates. 
Sol. hot, si. sol. cold, water; si. sol. ether, V. Mh 
alcohol. Decomposed by acids and alkalis with 
production of mandelio acida A polymerids (?) 
molts at 190°. 

!‘ Nitrile O,H,0H(OH).CN. [-10°]. S.O. 
1-124. Obtained by adding fuming HCIAq to a 
mixture of benzoic aldeh^e and KCy (Sfuegel, 
B. 14,239; V61kel, A. 69, 861). Oil; sol. alcO: 
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iiol and*iher. DiwoWed in ether, mixed with 
eloohol (1 eqoivalent), sna treated 'with HOI gat 
it forma 0A-OH(OH).O(OBt):NH,Ha [128^. 
Thia !a deoompos^ bfr water, forming MH,01 
and mandelio ether* ^eyer, J. p, [2] 28, 19DJ. 
At 170° mandelonitnle epUta up into benzoio 
aldehyde and HQy. Boiling aqaeona HOI gives 
NH,C1 and mandelio acid. Faming HCIAq forms 
the amide in the oold, but on heating it gives 
omhloro-phenyl-acetio acid. MH, in the oold 
forms OjH,.CH(lmJ.ON. Methylamine yields 
0,H,.0H(NHMe).CN. Phenyl-hydrazine pro¬ 
duces the phenyl-hydrazide of benzoic aldehyde 
tfleissert, B. 17,1451)- 

(dexfro)-Mandelie acid [133° cor.]. [a]o at 
20° =-(-156. Prepared by converting inactive 
mandelio acid into th? cinchonine salt and add¬ 
ing a crystal of cinchonine deatro-mandelate to 
the aqueous solution when the dextro- salt crys¬ 
tallises out, leaving the lesvo- salt in solution. It 
can be also obtained by growing Penioilliom 
glaucum in the inactive acid, which destroys 
the Ifflvorotatory acid, leaving the dextrorotatory 
(Lewkowitsoh, B»Vi, 1568). Itesembles the lievo- 
acid, having the same solubility in water. 

(l<euo)-Uandello acid [133°]. S. 6'64 at 20° 
Mn at 20° = —158. Prepared by heating amyg- 
dslin with strong HCl lor several hours on the 
water-bath. It can diso be obtained from in¬ 
active mandelio acid, which can be separated 
into equal quantities of the Imvo- and dextro¬ 
rotatory acids by crystallisation of the cincho¬ 
nine salt (Lewkowitsoh, B. 16,1565; cf. Wohler, 
d. 66, 210). 

Hitro-mandelio acid v. Kiibo-oxx-phenvi,- 

XCETIO AOID. 

UAFDELIC IHIDO-EPHEB 
Ph.CH(OH)C(NH)OEt. [72°]. 

rreparation. — Benzoic aldehyde (100 g.) 
treated with KGN, dilate HCl and ether forma the 
oyanhydrin Ph.GH(OH)GN which is dissolved by 
the ether. If this is mixed with an equivalent 
of alcohol and dry HCl be^passed in, the liquid 
being cooled, needles of the hydrochloride of 
mandelic imido-ether (80g.) are formed (0. Beyer, 
J. pr. [2] 81,884). Ph.CH(OH).CN + EtOH + HCl 
-PhCH(OH).C(NH).OEt,HCl. These melt at 
[125°]. The free ether is got by shaking those 
simultaneoi^sly with cone. KOH and ether. 
After evaporating the ether the residue is crystal¬ 
lised from ligroSn. 

Properties. — White needles. Extremely 
soluble in ether, alcohol, and benzene. 

Beactions. —1. At 14(7* the hydrochloride 
sjnits up thus: PhCH(OH)C NH)OBt,HCl 
«EtCl + PhGH(OH^CONH„ forming mandel- 
amide.—2. AlcoWio NH, converts the hydro¬ 
chloride into the hydrochloride of 4no amidine, 
Ph.CH(OH)C(NH)NHj,HCl. This foems prisms 
[214°]. Shaken with ether and potash, the 
hee mandel-amidine, «Ph.OH(OH)GjNH)NH_ ta 
dissolved by the ether. It forma feathery needles 
of narcotio odour, melting at *[110°].—#. Wat^' 
quiokly converts the hydrochloride into mandelio 
other (m».) O.H.OH(OH).C(N:m.OEt,HCl + H,0 
- OJH.CH(OH).OD.OEt + NH„HC1. 

HAHDBAOOBIHE 0„HaNOr [O. 79^ 
ExtiMted from powdered mandragora root by 
alcohol. The extract is evapbrated and the 
*’J™'>o, treated with very dilute acid. The 
alki^d U liberated from the acid solution by 

• wTf7 TT^ - 


adding EfiO, and shaking with ether (Ahrens, 

A. 261, 812). Hygrotpopio brittle mass. Pioria 
aoid ^ves with a solntion of mandragorinehydro- 
chloride light-yellow needles of the pisrate. 
Iodine in EIAq gives an 6ily periodide. K,FeOy, 
gives no pp. Phosphotungstate gives a white 
pp. The sulphate is crystdUine and veryVe- 
liquescent. Dropped into the eye, its solution 
ca^es enlargement of the jupil.—B'HAuOl,: 
[156°]; yellow plates •, sol. hot water and HOlAq. 
—B'sHjPtCl,. [194°]. Bed nodules or yellow 
plates (from hot water).—B'HCUHgClr ri60°V 
Plates or needles (from water) or long slender 
needles (from alcohol). V, sol. alcohol (Ahrens, 

B. 22, 2161). 

Mandragora root also iontains a second alka¬ 
loid of which the platinochloride [181°] and 
auroobloride [147°-163°] are crystalline (Ahrens). 

UANOABAXES. Balts of the form Mi,MnO, 
derived from the hypothetical acid H,Mn 04 i «. 
Manoakese, oxtacidb or, p. 186. 

MANGANESE. Mn. At. w. 66. Mol. w. 
probably same as At. w. (v. infra), [e. 1800°- 
1900°]. S.G. 6'85 to 8'01; according to Qlatzel, 
S.O. of pure Mn is 7-3921 at 22° (B. 22, 2867). 
S.H. 14° to 97° -1217 (Eegnault, A. Ch. [8] 67, 
427; specimen contained Si). Chief lines in 
emission-spectrum are 6521, i3016, 6018, 4823, 
4783, 4766, 4762, 4768, 4235, 4027 (Thalto). 
For absorption-spectrum of Mn vajraur t;.*Look- 
ycr a. Boberts {Pr. 23, 344). 

OccurreTice. —The metal does not occur un- 
combined. Mn compounds are widely distri¬ 
buted I the chief are pyrolmite MnO„ braunite 
Mn^O,, manganite Mn,0,.HjO, hausmannite 
Mn,0„ psilomelane (Mn,Ba,K-)0.4MnO„ man- 
ganese-spar MnGO„ manganese-blende MnB. 
Small quantities of Mn compounds are found in 
S6a-woter(Forchhammer, Fr.E. 2,803); in many 
mineral waters (Buchanan, Pr. 24,693); in blood* 
(Cottereau, J. 1849. 630; Burin de Buisson, /. 
1852. 377; Campani, B. 6, 287); in the liver 
(B^champ, G. B. 49, 895); in milk (Pelacci, 
Naturforscher, 4,122); in human urine (Hors- 
ford, J. 1851. 602); in wine#, cereals, most 
vegetables used as human food, and in con¬ 
siderable quantities in tea (Maumeni, O. B. 98, 
1056, 1416). Mil also occurs in the sun's at¬ 
mosphere (Cornu, C. B. 86, 316, 630). 

Manganese dioxide was recognised as a com¬ 
pound of a distinctive metal by Scheele in 1774; 
it had previously been looked on as a compound 
of iron. Tie metal Mn was first isolated by Gahn. 
Native MnO, was long known as magnesia nigra 
(probably because of its supposed magnetic pro* 
parties); a new medicine was introduced in the 
early years of the eighteenth century, and was 
dklled magnesia alba, seemingly in contra-dis. 
tinction to magnesia nigra; when magnesia 
nigra was shown to contain a distinctive metal, 
this metal was called sometimes ma{ptes{unt and 
sometimes manganesium ; finally the nama 
magnesite was retained for the metal of 
magMsia alba, and the name manganesium 
(hence manganese) was given to Ae met a l of 
magnesia nigra. 

Formation.—1. By reducing the oudes by C 
at a white heat.—2. By reducing MnF, or HnCI* 
by Na or by Mg.—8. By heating Mn amalgam in 
a stream of H; the amalgam is made by the re¬ 
action of Na amalgaqt with MnCl^q ^iles, 
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P. It. [4] 24, 828; Eoussin, Bl. B, 03).— 4. By 
elegtrolysiog MnCI^q in(a porous cell placed in 
• carbon crucible containing HClAq (Bunsen, P. 

01, eio). 

Preparation, — ll Crystallised MnCl, is 
thoroughly dried by heating; it is then finely 
piwdorcd and iffO grams are intimately mixed 
with 200 grams well dried and powdered KCl; 
the mixture is paeked into a Hessian crnc^lile 
which is loosely covered and heated in an air. 
furnace until the contents melt (tho temperature 
./nust not be raised so high that white vapours 
begin to come off); tho lid is removed and 15 
grams Mg are thrown into the crucible in four 
or five portions, each weighing 3 to 4 grams, 
two to throe minutes being allowed to elapse 
between tho entrance of each piece; tho lid is 
now replaced and tho erucible is strongly heated 
tor a lew minutes, and then allowed to cool very 
slowly in the furnace. About 20 to 25 grams 
Mn are thus obtained as a compact regnlus. If 
the temperature of the final heating is not 
sufficiently high, the regulus does not form a 
compact mass; it the temperatnro is too Iiigh 
and tho heating is unduly prolonged, tho ICCl is 
vaporised and the surface of the Mn is oxidised 
(Olatzcl, B. 22, 2857).—2. Brunner (P. 101, 
264) rocommonas tho following method2 pts. 
Mnl}’, (obtained by dissolving moist MnCO, in 
HPAq, evaporating and drying at 100°) and 1 pt. 
Na are arranged in alternate thin layers in a 
Hessian crucible, the mixture is pressed down 
end covered with NaCl over which is placed a 
layer of CaP, in small pieces (to prevent spirt¬ 
ing) ; the crucible is covered and heated in an 
air-furnace, at first gently, and then to netir a 
white beat for about | an hour; tho crucible 
is then allowed to cool very slowly in tho 
furnace. — 3. For an account of tho ol.lcr 
methods of prepaiing Mn from MnOj, v, John 
(Oehlen’s Jourii. Chem. Phys. 3, 452), and 
Doville {A, Ch. [3] 46,182). Tamm describes a 
method lor obtaining approximately pure metal 
(90'9l p.o. Mn, '05 p.o. Po, 'lid p.o. Si, and -023 
p.o. 0) from iilnOj (0. N. 26, 73, 111). 

Properties.—k white-grey, lustrous, metal; 
very hard; brittle; may be highly polished; 
non-magnetio (Glatzel). According to Gbatzel 
{B. 22, 2857), Mn prepared by reducing MnClj 
by Mg (i>. I'reparation No. 1) is unchanged by 
keeping lor months in a bottle closed with a glass 
stopper; but in moist air the surface undergoes 
slight oxidation. Mn is usually desaribod os very 
easily oxidised in ordinary air, and as capable of 
decomposing water, with evolution of H, almost 
as rapidly as K. Mn obtained by Brunner (v. 
Preparation No. 2) by reducing MnPjby Na was 
Boarcbly oxidised in cold water. According to 
Bullock (0. N. 60,20), Mn iircparcd by reducing 
the oxides by C is very easily oxidised, while 
specimens obtained by reducing MnOlj by Na 
are no more oxidisable than iron. It is probable 
that some specimens have contained small tract%' 
of Si and C which have affected the properties 
of the meial. Mn melts at a very high tempera¬ 
ture (e. 1800°-1900°), and is said to volatilise at 
a full white heat. 

The atomic weight of Mn has been deter- ‘ 
mined (1) by estimating Cl in MnClj (Arlvedson, 
S. 42, 202; Dumas, A. Ch. [3] 55,161; Berze- 
JiuB, P. 18, 74); (2) by dissolving Mn in HNO,, 


evaporating, and cSloining the nitrate (OeneliiUi 
P. 8,186); (8) by ofidising MnO to Mn,0. bj 
heating in air (v. Hauer, W. A. B. 26,183); (4] 
by reducing MnjO, in H, and weighing ^6 pro¬ 
duced (Bawack, P. 107, *65, 816); \S) by ana¬ 
lysing MnC,0, Schneider, P. 107, 606); (6) by 
reducing AgMnO, end estimating Ag produced 
(Dewar a- Scott, Pr. 85, 44); (7) by deter- 
mining S.H. (Eegnault, A. Ch. [3] 67,427). 

Molecular soeight of manganese, —Bamsay 
(0. /. 66, 621) has determirfed the lowering of 
the rapour pressure of Hgproduced by dissolving 
Mn in Hg; tho results render it probable that 
the molecular weight of Mn is the same as tbo 
atomic weight. This conclusion assumes the 
accuracy of Van't Hoff’s law that equal volumes 
of dilate solutions contain equal numbers of 
molecules of the dissolved substances, and it 
also supposes the molecular weight of liquid Hg 
to be the same ar. the atomic weight of Hg. 

Mn is metallic in its physio.!,], and some of 
its chemical, properties; but in many of its re- 
actions it behaves as a non-metal. The oxides 
MnO and Mn.,0, arc basic, forming salts, such 
ns MnSO, and Mn..,(.SO^„ of which tho man¬ 
ganous salts, corresponding with MnO, are much 
the more stable. The oxide MnO, reacts as a 
basic peroxide, e.g. with H,SO, it forms MnSO, 
and 0; it also reacts with S(?me positive oxides, 
e.g. CaO, to produce salts of the form 
icMO.j/MnO,: when this oxide is treated with 
molten KOH in presence of 0 the salt K,MnO, 
is formed, in which Mn forms part of the acidic 
radicle. The oxides MnO, and Mn-O, have also 
been isolated; both are very unstable; both 
react with water to form manganic acid HMnO„ 
tho former (MnO,) at tho same time also produ¬ 
cing MnO-; these oxides arc distinctly acidic. 
The acid HMnO, has been isolated, and many 
salts derived from the hypothetical acid H.,MnO, 
are known. 

Mn shows marked analogies with tho iron 
metals Pc, Ni, and Qo; it is also related, although 
less distinctly, to tho halogens; and it is also -< 
related to the chromium metals. Or, Mo, W, 
and H. In the classification of the elements 
based on the periodic law, Mn occupies a posi¬ 
tion different from that of any known element: 
it is placed in the same group as tho halogens 
(Group VII.), and in tho same i'amily (even- 
series members) as F, but no member of this 
family coming after Mn (i.e. with a greater 
,atomic weight than Mn) has yet been isolated; 
Mn finds a place ill series 4 (K, Ca, So, Ti, V, 
Cr, Mn), all thq members of which are metallic, 
and it is immediately followed by I'e, Ni, Co, 
and Cu. The strongly marked negative oharae- 
ter of the .halogens is impressed on Mn, but this 
is counterbalanced by tho positive characteris¬ 
tics of tho metals which come before and after 
Mn in order of atomic weights («. Haiooxk xpe- 
MKHTS, vol. ii, p. 666 ; also InoN oboux or xle- 
MENTS, this vol.'p. 66). „ 

The atom of j^n is divalent in the gaseous 
molecule MnCI,. 

Bcactums.—l. Mn is oxidised in air or oxy¬ 
gen, forming MnO.—2. Mn reacts energetically 
with dilute mineral acids farming salts of MnO. 

3. Fused with potassium nitrate, or chlorate 
KMnO,is produced.—4. Heated in bromtnsMnBri 
is formed-—6. When Mn is heated {n q stresm 
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of hfircfm Moridi MnOlt is prodneed—o. un 
deaompoBss toater readily, with evolution of H. 
The reactions of the metu have not been much 
examinede • 

Combination!.—san forma alloys with many 
metals, and compounds with most of the non- 
metals, but few have been formed by the direct 
nnion of their elements. 

Detection and estimation. —Mn is nsnally 
detected by the colour its compounds impart to 
a borax-bead, and by the ppn. of buff-coloured 
MnS by addition of NH, snlpliidc to an alkaline 
or neutral solution of Hn salts. Mn is usually 
estimated gravimetrioally by ppn. with NH,Aq, 
heating the pp. in air, and weighing as Jln,0,. 
As MnO, is much usedjn technical chemistry it 
is necessary to have accurate and rapid methods 
for determining the quantity dt this oxide in 
specimens of Mn ores; for descriptions of those 
methods, and also for other methods for estima¬ 
ting Mn, reference must be made to Manuals of 
Analysis. 

Manganese, alloys of. Several alloys of Mn 
have been prepared; none has been made by 
directly alloying Mn with other metals. 

1. With aluminium. Wflhler a. Michel (A. 
116,102) obtained a crystalline powder, having 
the composition MnAI„ by fusing together MnCl^, 
Al, and a mixture tX NaCl and KCl. 

2. With copper. Alloys of Mn and Cu aro 
obtained by reducing mixtures of MnO, and Cu 
with charcoal; an alloy containing 25 p.c. Mu 
is white, fairly hard, very elastic, and tolerably 
easily melted (Allen, 0. N. 22,184). Alloys con¬ 
taining from 8 to 20 p.c. Mn resemble bronze 
(Valenciennes, C. B. 70, 607; v. also Sohrottor, 
D. P. J. 210, 865 j Prieger, ibid. 177,303; GintI, 
ibid. 224,653). 

3. With iron. Alloys of Mn and Fe, contain¬ 
ing from 8 to 80 pjj. Mn, are used in the manu¬ 
facture of steel, under the names of spicgeleiscn 
and ferromanganese. These alloys are prepared 
by heating MnOj with iron filings and charcoal 
in the blast-furnace, or in graphite crucibles, or 
by reducing a mixture of FoO and MnCO, on the 
hearth of a Siemens’ furnace, and then fusing 
under a reducing flame. 

4. With mercury. An amalgam of Mn is 
obtained by seducing MnClAfl by Na-amalgara 
(Giles, P.M. [4] 24, 828); also by electrolysing 
MnClAq in contact with Hg (Kamsay, 0. J. 66, 
682; Moissan, Bl. [2] 31,140). Alloys of Mn 
with Pb, Sn, and Zn are desgribed by Allen (f.c.) 
an^alenoiennos (i.c.). 

Kanganeae, araenates of; v. Vol. i. p. 309. 

Hanganeae, arsenide of. Mn and As com¬ 
bine when heated together to redness. An ar¬ 
senide, approximately As.Mn,, occtSrs native 
(Kane, P. 19,145). • 

Hanganeae, araenite of; v. vol. i. p. 306. 

Manganese, boride of. By heating Mn,0 
(r. Macanese, carbides of) with B,0,in a graphite 
crucible, Troost and H^tefeuille obtained small 
grayish-violet crystals of MnB, (O. B. 81,1263). 
^is compound decomposes water at 100° and 
disrolves in acids v<th evolution of H; it reacts 
«d HgOl, to produce Mud,, boric acid,. 


u ?*’^?*®***' Iwcnddes of. Only one bromide, 
MnBr,has been isolated; fte te^bromide also 

perh^egiBteinsotatiw. 


Manqxnous BBOMms, MnBrr Uanganesi 
dibromide. The hydAtte MnSr^dH^O Is ob¬ 
tained as clear, red, deliquescent, crystal^ by 
dissolving MnCO, in EBrAq, or by digesting Mn 
with Br (Balard, J. pr. 4,178; Marignao, Ann. 
M. [6] 12, 7); crystallises in monocllnio fongs, 
o:6:c = ’045:i:l-165 (Marignac). The anhydrous 
salt MnBrj is obtained by healing powdered Mn 
in ®r vapour; it forma a rose-red deliquescent 
mass; heated in air it gives Br and MUgO,. 
Thomsen gives the thermal data;—[Mn, Br’, Aq] 

= 106,120 (Th. 3, 271). * 

Manoanio nnoMiDK, MnBr,. (Manganese te- 
trabromide). This compound perhaps exists in 
the green solution obtained by treating Mn,0, or 
MnOj with HBrgas and dry ether; the solution 
is easily decomposed with formation of MnBr, 
(Niokl6s, C. B. 60,79). 

Manganese, carbides of. According to Brown 
(/. pr. 17, 492), the compound MnC is obtained 
by heating Mn(SCy)„, and MnCg by heating MnCy, 
Troost and llautefeuilio obtained grapliita-like, 
lustrous, crystals of Mn^O by melting Mn in a 
charcoal crucible, and cooling slowly (0. B. 80, 
960). 

Manganese, chlorides of. The only chloride 
of Mn which has been isolated is MnClg. A solu¬ 
tion of MnOg or Mn^Oj in cone, cold HCIAq very 
probably contains Mn^Cl,, perhaps also %ome 
MnCl,. The existence of MnCl„ described by 
Dumas, is very doubtful. 

Manoanoos onLoiunK, MnClj. Mol. w. 125'74, 
Bose-coloured crystals of MnCl-.4IJgO are ob¬ 
tained by dissolving MnCO,, or any oxide of 
Mn, in HCIAq, and evaporating; by heating the 
dried crystals in a stream of dry HCl, the an ■ 
hydrous salt, MnClg, is obtained. MnClg is also 
formed by heating Mn, MnCOj, or Mn,0„ in 
a stream of dry IICi. By heating very finely , 
powdered MnO, with half its weight of NH,C1 
gradually to redness, MnClg is formed, MnClg is 
very deliquescent; Brandes (P. 22, 203) gives 

S. at 10°- 62-16, at 31-25° = 85-72, at 02V =. 
122-22, at 87-5° = 122-22, and at l(»-26'’i,= 123-81. 

S. in alcohol at 11° = 60. S.G. of MnOlj ~ 2-478 
(SchrSder), of MnCl2.4HgO = 1-913 (SchrSder), 
2-015 (Boedeker). 'The totrahydrated salt is 
isomorphous with FcClg-dllgO; monoolinie, 
o:6:c = 1-1409:1:1-6406 (Marignao, Ann. M. [5] 
15). All water is removed at 100°. Thomsen 
gives the thonnal data: [Mn,Cl'] = 111,990; 
[MnCl’,Aq] = 16,010; [MnCP,4IlgO] = 14,470 (T/t. 

3,270). Ilemed in 0, a crystalline oxide contain¬ 
ing 37 p.c. MnOg is produced (Schulze, J.pr. [2] 
21, 407). MnClg melts, in absence of air, at a 
red heat and sublimes at higher temperature. 
Scatt found V.D. at c. 1200°-1500° to bo 132-8 
(Pr. E. 14, 410). 

MnClg forms doable salts with the alkali 
chlorides, of the composition MnClj.2XCl.8UgO. 
The best examined arc those in which X»NH„ 
Rb, And Cs; the KH, salt contains one HgO only 
according te Eammolsberg (J. pr. 66,181; con¬ 
firmed by Pickering, 0. J. 35, 672). Dhe double 
salts are obtained by mixing MnClgAq or a solu¬ 
tion of an oxide of Mn in HCIAq, with the alkali 
chloride, and evaporating slowly (p. Godoflroy, 

B. 8, 9; V. Hauer, J. pr. 68, 436). Another 
doable salt MnClg.8CaO.3HgO, is formed by 
boiling MnOlgAq with powdered OuO, filtering, 
find cooling (An&AO. 22.106,854). Thedoublp 
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■alt MnOI,.Hg01r4H,O, is doscribed by Bona- 
iora (P. 17, 181). t 

Manoanio onLOBiDEt Mn^Olf; and Makqakibb 
nr^lonLoninE, MnCl^^ Nei^er ot these chlorides 
has been isolated. Hd.jO| and MnOj dissolve 
in cold cone. HC1A5 to fonn deep-brown liquids, 
wuch slowly evolve Cl and aiter a time contain 
MnClr Nicklds ,1.4. Ch. [4] 6, 161), by passing 
HCl into ether in which MnO, was suspended, 
obtained a green liquid, oi varying composition 
and very unstable; one analysis gave results 
vapproximately agreeing with the formula 
MnCl,.12C,H„0.2H,0. These results are quite 
inconclusive of the formation of MnCl, (c/. 
Pickering, C. J. 8.'), 672). Fisher’s experiments 
(C. if. 83, 400) led him to conclude that a solu¬ 
tion . of MnO, in cold cono. HOlAq contains 
MnOl,; but the moro complete experiments of 
Pickering {G. J. 35, 651) make it very probable 
that Mn,cX, and not MnCl,, is produced when 
cither liln.,0, or MnO., is dissolved in cold cone. 
HCIAq. *\Vheu the solutions are decomposed by 
adding water, the pp. varies in composition but 
may always be expressed ns xMnO,. 2 /MnO, x 
varying from 16 to 36 and y being usually 5. 
Pickering expi csscs the reactions of HCIAq with 
Mn,0, and MnO., and the decomposition of ths 
solutions by H^O, in the following equations:— 
Mn^O, -I- 6HC1 Aq = Mn.,Cl„Aq + 3H.,0 
2MnO, -f SHClAq = Miv.Cl.Aq -pCl, + 411,0. 

I lMn,0UAq-f 2n,0=Mli0,-HInCI,Aq+4nt.'lAq 1 
1vJrn.CI,Aq-e8H,0=Mu,O,-e6nOiAq f’ 

The average values of x and y are 4 and 1 re¬ 
spectively. Christensen (J.pr. [2] 35,57) thinks 
that Mn.,Cl, is the product of the reaction of cold 
HCl.\q with MnO.,; he supposes that some MnCl, 
is produced at 10°. According to C., ether hold¬ 
ing HCl in solution produces a solution of 
Mn.,Cl, when shahen with Mn^Oj. According to 
Vernon (0. S. Proc. IS'.IO. 58), a solution of MnO. 
in cono. HCIAq evolves less than half the Cl, at 
ordinary temperatures, required by the equations 
given by Pickering (supra); at -18° Cl is evolved 
very slowly, and at —26° only -35 p.c. of the 
available Cl comes off when air is drawn through 
the solution for two hours. Vernon thinks that 
MnCl, is the only higher chloride formed by 
dissolving MnO,, Mn..O„ or MOjO, in cold cone. 
HOlAq. 

Franks (/. [2] 86, 38) obtained chloro- 

manganic acid, H.jMnCI„, by adding KMnO, 
to ether containing HOI, shaking with dry ether, 
and surrounding the deep-blue Uquid thus pro¬ 
duced with a freezing mixture. 

HanDanebs HEFTAcnnoMDE, MuCI, (?). Dumas 
(H. J. 7,112; 8,177) described a greenish gas, 
condensing at - 15° to - 20° to a green-brown 
liquid, produced by addi^ excess of coto. 
H,SO, to KMnO, and throwing in small pieces of 
fused KCl or NuCl; he gave the formula MnCl, 
to this substance. Asohoff’s analyses of the 
compound proved the presence of 0 in its and 
led to the formula MnO,Cl (j.pr. 81^29). Thd 
exact composition of the substance is zK>t yet 
settled. 

Uanganese, chromate of; v. vol. ii. p. 156. 

Manganese, cyanides of; v. vol. ii. p. 842. 

Manganese, ferri- and ferro-eyanides of; v. 
vol. ii. pp. 835, 839. 

Manganese, fluorides of. Two fluorides ot 
bnve been eertainl^ isolated, UaF, and 
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Hn^r Tbs ezislense in solution ofbUnV, is 
doubtful. Wohler obtained a gas by ths reao> 
tion ot BjSO, with a mixture of K^MnO, and 
EF. To this gas he asstoed the ogm^ition 
MnF„ but the composition of the snbstanos 
cannot be regarded as settled. Nioklds asserts 
the existence of Mn,F,. 

Manoanoub FunonmE, MnF^ [Mangantae di- 
fluoride). A reddish crystalline powder, ob< 
tained by dissolving MnCO, ^ excess of HFAq, 
and evaporating; undecomposed by heating to 
redness (Berzelius). 

MnF,tormsdoableoompoundswith SiF« 
Ac. (Berzelius; Stolba, C. 0. 1888. 292; Mavi- 
gnac, J. pr. 83,202). These compounds, better 
regarded as silicoflnoride, titanofluoride, Ao., of 
Mn, have the compositibn MnXF,.6H,0, where 
X Si, Ti, or Sn; they are isomorphous, crys¬ 
tallising in hexagonal forms, a;c = 1: *616 (Mari- 
gnac, Ann. U. [5] 15). There is also a ziroo- 
fluoride of Mn, MnZnF,.5H,0,wtiioh crystallises 
in monoclinioforms,a;b:o •• 2'09:1:1'2516 2.C.). 

Manoaioebs BEsquirLnoBiox, Mn,F,. Crystals 
of Mn^Fg-OHjO were obtained>by Christensen (/. 
pr. [ 2 ] 85, 57) by dissolving artificially prepared 
MnO, in HFAq, filtering through spongy Pt, 
evaporating, and placing over H,SO,. Boiling 
or diluting the solution ot MnO, in HFAq pro¬ 
duces an oxyfluoride. " «■ 

The doable salts Mn,F,.4EF.2E[,0, 
Mn,F..4NH,F, MnA-4NaF, and 
Mn,F,.2AgF.8HjO are described by Christensen 
(l.c. and ibid. p. 161), They are obtained by 
adding solution of the alkali fluoride to solution 
of Mn,0, or MnO, in HFAq, washing with water 
containingHF, anddryingon Pt; the Agsait isob- 
tained by dissolving freshly ppd. Ag,CO, in HFAq, 
adding Mn,F, in HFAq, and evaporating. Ac¬ 
cording to Christensen, the salt Ma,F,. 4 KF. 8 H 20 
is identical with the compound to which Nicklbs 
gave the formula MnF,.2EF (0. B. 65,107). 

Manoanese ietba- and vasrrK- FLUoatnEO, 
MnF, and MnF, (?k' The former compound was 
supposed by Nickles to exist in the solution of 
MnO, in HFAq (0. B. 65,107); by adding KF 
or NaF the double salts MnF 4 . 2 K(Na)P were 
said to be formed. The investigations of Chris¬ 
tensen (X m. [2] 35, 67,161) have made it very 
probable that MnJF„ and not MnF„ is formed 
when MnO, or Mn,0, is dissolviSd in HFAq 
(ti. supra ; cf. Manganic chloride, supra). 

The formula MnP, was given by WShler (P, 
0,619) to a purple-yellow gas obtained by add^ 
cono. H,SOj to a miktnre of 2 parts commercial 
K,MnO, and 1 pent CaF, in a Pt retort. The ^ 
dissolves in water to form HMnO.Aq and HFAq, 
and on evaporation HF and 0 are evolved, and 
MnF, r^mnns. The composition of the gas is 
still very#doubtful; no analyses are given in 
Wohler's paper. 

MANOANO-UANOAino n.uoBtnE, Mn,F,. Ac¬ 
cording to Hicklds (0. B, 67,448), brown crystals, 
'having,, the composition Mn,Ff.l0H,O, are ob¬ 
tained by reacting on MnO, with warm HFAq 
and evaporating. 

Manganese, haloid eompfnnds of. The com¬ 
pounds MnX, (X » F, Cl, Br, I) have been isolated. 
Mn,F, has also been obtained in definite form. 
There are very strong reasons in favour of the 
existence ot Mn,01, in the solutions obtained by 
dissolving Mn^, or MnO, in qold qonq. 
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Sh* •x&eoMi even in lalntiOD, of teira-haloid and then decomposed, the formation of higher 
eompoands, MnX„ is ddnbttal. 'Hicklte claims oxides is prevented by the NHjCl j the residue 
to have obtained mangano-manganio flnotide is washed and dried (Liebig a. Wohler, JP. 31 J>78). 
Mn,F,, (Arresponding with Mn,0,. The only 3. By heatiflg any of the higher oxides of Mn, 
haloid commond of Mn which has been gasified very finely divided, to redness in a stream of H 
is MnCa,. Ke general formula MnX, probably until the powder is green. Aacordlng to Wright 
expresses the atomic composition of the mole- a. Menke (C. J. 87 , 28), pure MnO can be thus 
onles of the more stable haloid compounds of obtained, even from specimens of MnO, contain- 
Mn J the formula MnA aay or may not be mole- ing c. 10 p.c. of potash.— 3. MnCO, or MnOjO, is 
oular. The existeaoe of hepta-haloid compounds strongly heated in absence of air, andthepro- 

MnX, might be expected from the position of duct is then heated in II (Liebig, A. 95,116)._ 

Mn in the periodic scheme of classification; but 4. Deville (0. It. 68,199) obtained MnO in brighb* 
the existence of these compounds is extremely green regular octahedra by heating MnO, in 
obubtful. containing a very little HCl. 

Manganese, hydroxides of, v. Manganese, Properties and Reactions. — A grass-green 
oaAdee and hpdrated oxides of ; for HMnO, ti. powder; Deville’s crystalline specimen (v. supra) 
Macanese, oxyacids of, formed lustrous, diamond-like, green regular oo- 

Mangonese, iodide ot Jtnl,. Obtained, tahedra. According to Moissan (A. Ch. [ 6 ] 21, 
with 4H,0, in rose-red deliguescent crystals, 199, 251), MnO prepared by reduction of higher 
isomorphous |fith MnCl,.4H,0, by dissolving oxides by CO at 140^ is iiyrophoric. When pure, 
MnCO, in HIAq, and eva^rating. Turns brown MnO does not oxidise by exposure to air (Wright 
when exposed to air and light ; heated in absence a. Menke, 0. J. 87, 28 note) j but if i(r contains 
of air, it is not decomposed; heated in O it minute quantities of potash oxidation occurs, 
burns like tinder,"evolving vapours of I. Thom- Heated in air or O, Mn,0, is produced; if the 
sen gives the thermal data [Mn, P, Aq] = 76,700 heating is done oarotully till the weight is con- 
{Th. 8 , 271). stant at dull redness, Mn^O, is produced (v. Gor- 

Hanganese, oxides and hydrated oxides of. geu, 0. B. 106, 74.8). MuO nwlts at white heat 
The oxides Mn0,Mn,0„ Mn,0„ MnO„ probably in absence of air. It is not reduced by heating 
also MnO, and MUjOn have been isolated. A in H or CO, or with C at 600°- 600° (Wright a. 
number of oxides intermediate between Mn,0, Luff, C, J. 33, 623). When heated in H, 8 , MnS 
and MnO„having thegeneral form a:MnO,.j/MnO, and E,0 are formed. MnO reacts with acids to 
also exist. Hydrates of most of these oxides exist, form manganous salts, MnX, (X = NO., CIO,, 
but their stability is generally small. Mn,0,.H^O ^SO,, JPO„ Ac.). 

= H,Mn,0, is known; it is an acid. The acid Hvdbate of makganous oxide, MnO.H,0. Oc- 
corresponding to MnO, (H,MnO,) has not been ours in small quantities in Sweden, in white 
isolated, but salts of this acid (manganates) are crystalline tablets, as pyrochro'iie. Prepared, as 
known. The oxides MuO, Mn,0„ and Mn,0, small white hexagonal prisms, by adding 300 
are basio. MnO reacts with aoids to form man- grm. KOH in 600 c.c. air-free water to an air-free 
ganous salts MnX, (X = NO„ ^SO,, Ac.); Mn,0, solution ot 15-17 grm. crystallised MnCl,in 16, 
forms manganic salts MnjX,, which are readily c.o. air-free water, in a vessel filled with H or 
reduced to MnX,; Mn,0, does not form corre- coal-gas, heating to 160°, and allowing to cool 
sponding salts, but with aoids yields MnX, and (A. de Sohulten, C. B. 106,1205). Rapidly oxi- 
or in some cases MnX, and MnO,. discs in air. When a manganous salt is present 
Nioklds, however, asserts the production of the compound 2MnO.MnO,.a:H,0 is formed; 
Mn,F, by the action of HFAq on Mn ,04 (v. when exposed to O tor several years the product 
Mangano-manganio fluoride, p. 180). MnO, is MnO,.MnO (Gorgen, C. B. 108, 948). Wlien 
reacts with acid to form manganic salts Mn,X, NH,Aq is added to solution of a manganous salt, 
or manganous salts MnX„ according to tempera- MnO.H,0 is not ppd., as it is soluble in NH,Aq; 
ture. _ It is possible that a few salts correspond- but this solution rapidly absorbs O from the air, 
mg mth MnO, may exist, but their isolation is and after a lime all tlie Mn is ppd. as hydrates 
doubtful. MnO, also oombines with some oxides of MnjO,. The presence of NH, salts hinders the 
more basio than itself to form manganites, salts oxidation process; solutions of double NH,-Mn 
of uie form aiMO.pMnOr MnO, is very unstable; salts are s 8 areely changed in air if free NH, 

!W form sMts. The existence of is absent. Thomsen gives the thermal data: 

(MnO,)^0, is probable. Wfth water MnO, [Mn,0,H°0] = 94,770; rMnO^H^Oji 21,660; 

forms H,Mn,O.Aq and MnO^ Mn,0, is very [MnO-H',H»SO'Aql = 26,480 (2'A. 8 , 271). 
unstable ; with water it forms permanganic acid, . MAvoANo-uANOAiiic oxide, Mn,0.. (Bed oxide 

“ of manganese.) 

.molecular vreight ot none of *the oxides Occurrence.—Ae JiaustTiannite, in small 

Ol Mn is known with certainty, as none has brownish-black tetragonal forms, a:c = 1:1*1687; 
been gasified. g.G, 4 - 8 . 

Manoaxods oxipn, MnO. ^Manganese «io»j Preparation. —1. Pure MnCl,Aq is ppd. b/ 

eeet^ot^toxide.) 9.G. 6*09, crystalline (Rom- Na,CO,Ap, the pp. is thoroughly washed, dried, 
mwsberg) ; 6*18, manganosiie (Blomstrand, B. 8 , and then heated to whiteness lor soijjp time until 

the weight is constant (cf. Wright a. Luff, O. J, 
Oceurremx. —Hi small quantities, as manga- 83,620, with Roissig, A. 103.27).—2. By strongly 
2?* a f 8 “®“ hexagonal forms (Blomf heating MnO,0, in air (Lassaigne, A. Ch. [ 8 ] 40, 

, 829).—8. Crystals ot haiumanntte were obtained 

Pfspanition. —1. Bj heating to redness in a by Debray by strongly heating a mixture ot 

“aCl. ““SO, and K,SO, in a Pt orucible (O. B. 62, 
"“•wO,, With a btila ^,01; MnCO, is formed 985); also by passing a very slow stream ol HO 
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over amorphoQS Mnj 04 healed to redness (Deville, | 
O. B. 68,199); also by kieping molten MnCl, in 
ftn exosphere laden with moisture (Oorgeu, 
O. STbe, 1044); also by melting amorphous 
Mn.O, with borax {Nordenskjdld, P. 114,112 j v. 
also Debray, Ann. M. [ 6 ] 1,124; Sidot, G. B, 
69, 201 j V. Hauer, J. ,pr. 63,425 j Ebell, D.P.J. 
220, 04,165). . 

It is generally stated that Mn,©, is produced 
by heating any of the other oxides of Mn to red¬ 
ness in air; according to the experiments of 
’Dittmar (0. J. 1864. 294) the composition of the 
product of heating MnO., in a mixture of 0 and 
N varies according to the pressure of the 0 ; if 
the pressure of the 0 is about '19 atmos. the 
product is approximately Mn, 0 „ while if the 
pressure of the 0 is greater than about '26 atmos. 
the product approximates more or less closely to 
Mn.jO,. The experiments of Wright and Luff 
(0. J. 83, 620), on the effect of heating MnCO, 
in air, showed that unless the heating is con¬ 
tinue iiH a long lime and the temperature is 
kept very high the product contains more 0 than 
MOiO,. According to Gorgeu (C. It. 106, 743), 
finely powdered Mn, 0 , can be oxidised to 
9 ;MnO.,.pMnO, finally to Mn.Oj, by heating in air. 

Propel ties an^ lieac/wiis.--A reddisli-brown 
solid powder; crystalline SliijO, is brown. S.G. 
orystsllino 4‘856, amorphous 4'918. MnjO, is 
not changed when heated to a very high tempe¬ 
rature. It is reduced to MnO by H, CO, and 0 
(Bell, 0. N. 23, 258; MiUler, 1\ 136, ICO); re¬ 
duction by CO begins at c. 100°, by H at c. 240', 
and by 0 at c. 420° (Wright a. Luff, C. J. 33, 
620). MHjO, with cone. HjSO, forms a solution 
containing MnSO, and Mnj(SO,),; when the acid 
is hot, only MnSO, is formed and 0 is evolved. 
With boiling UNOjAq, MniNO,). and MnO, are 
, produced Hot cone. HClAq produces MnCl, 
and evolves Cl. Fused with alkalis, alkaline 
manganate is formed. Cl in presence of an al¬ 
kaline solution reduces an alkaline permanganate. 
The feactions of Mn,0, with acids, KIAq, &a., 
suggest the co%>titution 2MnO.MnO, (Pickering, 
0. J. 86 , 667). 

HxnnsrKS or manoano - manoanio oxims, 
Mn,0,.icH,0. Such hydrates appear to exist, 
but their composition varies. Gorgeu (C. R. 
84,177) says a yellowish-green hydrate is formed 
by shwng an aqueous solution of a manganese 
salt with alkali in presence of air. Hydrates of 
Mn,0, are also said to be formed by placing 
flnely-powdered MnO, in excess of ml ammonia- 
oal solution of MnCi, and heating (c/. J. Otto, 
A. 93, 372). Veloy (C. J. 41, 63) obtained a 
substance nearly agreeing in composition with 
the formula 8Mn,0,.811,0, by heatipg 
eMn0rpMn0.sH,0 in H to 200°. 

Makoanxo oxidb, Mn,0,. (Sesquioxide of 
manganese.) 

Oc<mrrence.—Ke braunite in quadratic ocla- 
hedra; S.G. 4-762 (Bammelsberg, P. 124, 613)„ 
The hydrate Mn,0,.H,0 occurs natiLO as^nioa- 
ganite, ^ 

Preparation. —1. The pp.-approximately 
MnOyiEjO — obtained by passing Cl into 
Na,CO,Aq holding finely-powdered MnCO, in 
suspension, is made into a thin cream with 
eono. H,SO, and slowly heated on an oil-bath to 
100 °, at whibh temperature 0 is suddenly 
evolved, and the mass becomes thicker and 


greyish-violet in colmir; it is then fieated tft 
188° until it is dark green. The hopuie 
Mn,(SO,), thus produced is placed on a warm 
parous plate, by which ^^ 0 , is abnorbed; it 
is then rubbed with cone. HNO,Aq, free from 
HNO,, again dried on a porous tile, and then 
warmed to 130°. The Mn,(SO,), thus produced 
is exposed to air, when it rapidly deliquesces to 
form a violet solution, which afterwards be¬ 
comes turbid from separatinn of Mn,0,JL0 
(Mn,(SO.), + 4K,0 = Mn,0,.H,0 + 8 H,SOd. The 
brown solid which separates is washed, dried at 
100 ° and then gently heated until the water is 
removed (Carius, A. 98, 68 ).—2. According {& 
Schroidcr (P. 107, 605), Mn,0, is obtained by 
heating MnO,, MnO, or,. Mn,0« in 0 (but v, 
account of Dittmar’s experiments under Man- 
gano.manganic dteide, supra). Moissan says that 
artificially prepared MnO, goes to Mn,0, when 
heated in 0 to 330° (A. Ch. [61 21, 232). Ac¬ 
cording to Berthelot (A. Ch. [oj 15, 185) and 
Knab, Mn,0, is obtained by heating MnCl„ 
MnBr„ or Mnl, in air or 0. This oxide is also 
said to bo formed, with ev 8 tution of 0 , by 
passing H,0 vapour over heated EjMnO,. 
Gorgeu (C. R. 108, 1106) obtained MnjO, by 
allowing ppd. MnCO, to remain in contact with 
I aerated water for 10 yfars: also by exposing 
■ Mn0.H,0 to 0 in presence Of excess of a man¬ 
ganous salt; also by exposing solutions of 
MnSO,, MnCi.„ and Mn{C,H,0,), to sunlight. 

Properties and Beactions .—A black powder, 
S.G. 4-325 ; the mineral braunite fonns 
brownish-black, very hard, lustrous quadratic 
ootahedra, S.G. 4-762. Deoxidised at white beat 
to Mn,0,. Soluble in cone. H,S0„ forming a 
reddish liquid, which evolves 0 on warming, 
and then contains MnSO,; boiled with dilate 
H,SO,Aq or HNO,Aq, MnO, is separated, and 
manganous sulphate or nitrate goes into solution 
(Christenson, J.pr, [2] 28,1). Soluble in cold 
eono. HClAq, forming a brown liquid, which 
most probably coifiains Mn,Cl, (u. Manganie 
chloride, p. 180). 

MOjO, is a basic oxide; the corresponding 
salts ate not numerous, they are readily reduced 
to manganous salts. Mn,(SO,), oombmes with 
alkali sulphates to form alums. Mn,0, reacts 
with hot HClAq, with KIAq, and other reagents, 
i as if it were MnO.MnO, (Pickering, 0. iT. 36,667). 
Laugier (C. B. 104,1608) describes several com¬ 
pounds of Mn,0, with SeO„ prepared by the re. 
action of MnO, with,H,SeO,Aq. 

Evdbatk or MANOAMto OXIDE, Mn,0,JL0. 
Occurs native fis manganite ; S.G. 4-335; »o- 
morphous with gOtkite and diaspore, the corre¬ 
sponding Fo and A1 compounds. The prepara¬ 
tion of MnJOj.HjO is described under Manganie 
oxide {v.''supra); it forms a brownish-blaok 
powder. Warmed with eono. HjSO, to o. 100°, 
Mn,(SO,), is formed without evolution of 0 
.(Carius, A. 98, 6 §). According to Carius (fas.), 
Mn,0,.H,0 is not dissoli-ed by dilute H,SO,Aq 
even on gently wa'rming,' but if a little MnO is 
present solution occurs in the cold. Mn,0,.H,0 
is said by Hermann (P. 74,903) to dissolve in 
/artaric acid, forming a brownish-red liquid, 
from which qianganous tartrate separates on 
standing, the liquid becoming ooloutless and 
now containing formio add and 00|. In a 
stream of H,S, a Uttle MnSO, and also MnS 
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abd MD«d, ere formed {Wagner, D. P. J. 195, 
632). When moist Mn,0,.B^0 is shaheu with 
magtieaia alba, K^COj, or NBjCO,, or even with 
water, and much iu(, nitrates are produced 
according to Keiohardt {Henneberg’s J. filr 
Xtandwirthsch. 26,167). 

MAKOiNEBE PEBOXIDE, MnO,. (llangaiitsi 
dioxide.) 

Occurrence. — As pyrolusite; in iron-black, 
opaque, rather brittle trimetric crystals, a:&:c 
=■ -TTeilil'CCG; S.Or. 4-82 to 4'97. The name is 
supposed to have been given from the use of 
the mineral to remove the colour from glass 
cMoured by compounds of iron {nOp = lire, and 
Xittr = wash out). 

Prepamfion.—Purt^MnCO, is dissolved in 
as small a quantity as possible of diluto 
HNOaAq, the solution is evapoAted to a syrup, 
which is heated to 160°-165“ for some hours; 
the product is thoroughly was^ied with boiling 
water, then dried over lIjSO,, and heated to 
c. 180°-300°, until every trace of water is re¬ 
moved. Pure MnO„ is thus obtained, exactly 
resembling pj/rolbsite (Gorgeu, C. R. 88 , 790 ; 
Wright a. Slenke, C. J. 37, 45; c/. Schlosing, 
a. B. 65, 284 ; and Kuhlmann, P. P. J. 211,25). 
Even if the Mn(N 0,)2 used contain a large 
quantity of KNO,, Mnj), practically free from 
K.fi is obtained by tliis method. 

Very many attempts have been made to 
obtain pure MnOj by ppn. from Mn salts; e.g. 
*•7 PP 8 - with BrAq in presence of Na acetate, 
by passing 01 into an alkaline solution contain¬ 
ing MnCO, in suspension, by reacting on a Mn 
salt solution with KMnO,Aq, &o. Tho various 
methods have been examined by Gorgeu (C. B. 
88 , 796; A. Ch. [3] 66,153); Guyard (Dl. [2] 1, 
89); Honnay (O. J. 83, 269; cf. Beilstein a. 
Jawein, B. 12,1530); Pickering (G. J. 35, 654); 
Volhard (A. 198, 318); Kessler (IV. 18, part 1); 
Pattinson (0. J. 35, 365); Veley (C. J. 37, 681); 
Wright a. Luff (0. J. 83, 604); and Wright a, 
Menke (C. J. 37, 22). T..e outcome of the 
work is that pure MnO^ cannot be obtained by 
any of the ppn. methods; either the pp. is 
rMnOj.j/MnO, or, if all the Mn is present as 
MnOj, the pp. contains also K^O or some other 
base besides H,0. Volhard’s method—adding 
excess of KMnOjAq to MnSO,Aq in presence of 
HNO, (exact quantities are given by V.)—gave 
all the Mn as MuO., accompanied by a small 
quantity of K,0 (o. 8 p.c.), which could not be 
removed by washing fW. a.jll., l.c.). 

^Properties.—A black, or brownish-block, 
hard, crystalline powder. 8.0. 6'02. Heated 
to moderate redness, Mn^Oj is formed; 
heated to whiteness, MnjO, remains (cf. 
bfangano-mar^anic oxide ; PrepBraPon, p. 
182). MnO.^ is a conductor of oloctribity; it is 
strongly electro-negative to the metals. Janets 
with acids to .form salts corresponding with 
MnO; with cold cone. HClAq most probably. 
forms Mn., 01 r • r j. 

Beactions. — 1 . Heated, gives Mn,0, at mode- 
redness, and MnjOj at white heat.— 
e. HeaUd in hydfbgen, or carbon monoxide, is 
Jnnnnnd to MnO; reduction in H begins at o» 
190 > and in CO at o. 87®; when heated with 
Mr^n reduction begins at c.' 890® (Wright a. 
Li ’ 99' 818).—8. Heated wiUi potassium 

intorate, 0 is evolved and MnOg and KCi remain; 


a little Cl is evolved, and at one stage of the 
change KMnO, is produced. The reaction be¬ 
tween MnO„ and KCIO, probably produces 
KMnO„ Cl, and 0; the KJdnO, then deoom^ses 
to K-MnO,, MnO^, and O; and the E,MnO, reacts 
with Cl to form KCI, MnOj, 4 ind 0. The fal¬ 
lowing equations are given by McLeod as &• 
pressing approximately the i^rious changes I 

( 1 ) . 2MnO.. + 2KCtO, = 2KMnO, + CL -t 0,; 

( 2 ) 2KMnO,-K.,MnO, + MnO,-hO.,; 

(3) K.,MnO, -I- Cl, =. 2KC1 f MnO, -t- 0, (t). McLeod, 
G. J. 66, 184; Hodgkinson a. Lowndes, O. N. 
59, 63; Fowler a. Grant, C. J. 67, 272; Bau- 
drimont, J. Ph. [4] 14, 84,161; Warren, 0. N. 
68, 217 ; Veley, T. 1888 [1], 271; Spring a. Prost, 
Bl. 1889. 340).—4. With hot cone, sulphuric 
acid, MnSO, is formed and O evolved.—6. With 
cold cone, hydrochloric acid, Mn,01, is very 
probably produced; on warming, 01 is evolved 
and MnCl, remains (cf. Manganic chloride, p. 
180).—6. Heated with sulphuric acid and 
oxidisable bodies, MnO., acts as an axidiser; 
e.g. H,0,0, is thus oxidised to CO, and H.,0.— 
7. Not acted on by moderately diluto nitric acid 
alone ; but in presence of an oxidisable body, 
Mn(NO,), and oxidised products are formed, e.g. 
withHNO,andHCl,Clis evolved.—8. Compound 
of Mn^O, with SoO, were obtained by Laugier 
(C. B. 104, 1508), by heating ppd. MnO.,»with 
selenious acid. —9. With hydrogen peroxide and 
an acid, forms a salt of MnO and H,0 and 
evolves 0; with hydrogen peroxide atom, O is 
evolved and the same quantity of MnO, remains 
as was originally used (v. Hxduoobn peroxide ; 
BeactUms 11 and 19, vol. ii. pp. 723, 724).— 
10. Heated with magnesium chloride, MnCL and 
MgO are formed and Cl is evolved.—11. Fused 
with alkalis in presence of air or oxygen, man- 
ganates, MLMnO,, are formed («. Manganates 
under Manganese, oxyacids of, p. 185). 

12. MnO, combines with a number of basic 
oxides to form salts of tho form xMO.i/MnO„ 
known ns manganites. According to GOrgeu 
(A. Ch. [3] 66,163) MnO, decomposes neutral solu¬ 
tions of many salts of Co, Ba, Ag, and Mn, making 
the solutions acid to litmus and combining with 
the bases. From diluto solutions of K,CO, 
and Nn,CO, MnO, withdraws and combines with 
7 p.c. K,0, and 4‘1 p.c. Na.,0, respectively, ac¬ 
cording to Gorgeu; the manganites thus pro¬ 
duced approximately correspond with tho for¬ 
mula M.,0.15Mn0.,. According to Jollos (Chem. 
Zeitung, \f, 1394) KjMnO, is obtained, as a 
brown-yellow solid, by mixing equivalent quan- 
titiesof K,MnO, and 0,H,0. Wright and Menke 
(G. J. 37, 22) have examined the potassmm 
manganites formed by ppg. MnO, in presence of 
K salts, by passing Cl into K.,CO,Aq holding 
MnCO, in suspension, by adding MaSO,Aq to 
KMnOAq, <kc.; they conclude that the amount 
of K,0 ppd. in combination with MnO, varies 
according to the relative masses of the reacting 
*bodies, th* temperature, the quantity of free acid 
presebt, do., and that it tends to thj^mazimum 
5Mn0,.K,0. W. a. M. failed to obtain 
6Mn0-.K,0.3H.,0 described by Stingl a. Mo- 
rawski (J.pr. [2] 18,91) as produced by acting on 
KMnO,Aq with a reducing agent such as SOj, 
glycerin, or alcohol; they say that E ,0 is ppd. 
in combination with MnO„ but that the ratio of 
E,0 to MnO, varies much. Weldon (C. AT. 20^ 
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100) gaT«the(onnDl«CaO.MDO,and 0a0.3Mn(X 
to toe numqcmita fonaed b; oudiaiug MnO.H,0 
by air in presence ol lime. ISangamites ot the 
tatm*U0.5^0„ vhero M^^Ga, Ba, Sr, Zn, and 
Pb, are described by Bisler {Bl. [2] 80, 110) as 
prodnoed by heatipg EMnO, with slight excess 
of Various metallic chlorides, and washing with 
water. By heading metallic chlorides with 
MnO„ and then adding MnCI„ Bonsseau obtained 
manganitet, which he classes as MO.SMnO,, 
MO.MnO„ and OMO.MnOj (C. B. 101, 167; cf. 
■Wso Post, B. 12, 1484, 1537; Bammelsberg, B. 
8,283; Bousseau, C. B. 102,425,615; 103,261; 
104,786,1796). Various compounds of MnOwith 
MnO, seem to exist; these may be regarded as 
manganese manganites ; v. Oxides intermediate 
ietieeen manganic oxide and manganese per- 
mude, i^ra. 

18. While MnO, reacts as an acidic oxide 
towards the oxides ot the more positive metals, 
it also reacts as a basic oxide with some acids. 
The usuabreactions of MnO, with acids are those 
of a basic peroxide («. Beactions, 3 to 6, supra). 
The salt MnO, SO, is said by Fremy to bo formed 
^ oaretully reacting on Mn 02 .xH ,0 with cone. 
u,S 04 , and allowing to stand in air (0. B. 62, 
476). By adding ^MnSO, to a freshly prepared 
solution ot Pb,0, in acotio acid, as long as 
Pb30«.was ppd., SohSnbein (X pr. 74, 325) ob¬ 
tained a deep brownish-red liquid, which had 
strongly oxidising properties, and from which 
MnO, separated on standing, or more quickly on 
boiling. SchSnbein thought that this liquid 
contained an acetate ol MnO^but he did not 
succeed in isolating this salt. 

ETnaatiss or hanoanesk eeboxide. When 
approximately pure MnO^ is ppd., by oxidising 
manganous salts in alkaluie solutions, or by re¬ 
actions between manganous salts and perman¬ 
ganates, or by decomposing KMnO,Aq by 11,80, 
or HNO,, the pp. always contains water; but it 
is very doubtful whether any definite, and fairly 
atablef hydrate of MnO, exists. When the pro¬ 
cess of formatiqn results in ppn. ol all the Mn 
as MnO, the composition ol the pp. approxi¬ 
mates to MnO,.H,0, but this body loses water in 
dry air (v. Wright a. Menke, 0. J. 37, 22). 
When the whole of the Mn is not ppd. os MnO„ 
the pp. consists of compounds ot the form 
g;MnOrpMn0.sH,0 containing variable qnanti- 
ties of metallio oxides according to the condi¬ 
tions of formation. It appears to be possible to 
obtain hydrates which are stable for fiiany hours 
within definite limits of temperature, but these 
liydrates are ot the form !eMaO:.vMn0.sH,0 
(«. Veley, 0. X 87, 681; 41, 66). 

Be/erences.—The following papers contain tl>e 
chief experiments bearing on the formation and 
oomposition of supposed hydrates of MuO.,: — 
Bai^elsberg, B. 8, 233; Fremy, 0. B. 82, 1231; 
Van Bemmelen, B. 18,1466; Gorgeu, A. Ch. [3] 
66,164 i 0. B. 108,948; Von Hauer, IK. A. B. '13, 
468 i Beisig, A. 103, 206; BSttcher, /. pr, 76, 
286 1 Ouyt^ Bl. 6, 81; Morawski a. Stlngl, 
X. pr. [2] 18, 90, 97; Volhard, A. 198, 818; 
Buckow, D, P. X 177,231;; Wernicke, P. 141, 
U6: Veley, 0. X 87, 681; 41, 56; Pickering, 
O. X86, 664; Wright a. Luff, O. X 88, 604; 
Wright a. Menke, 0. X 87,22; Franks, X.pr. [2] 
86,166,461. 
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oxiDa iini XAKaANa 8 a< 9 HBoxtDa. ISiefe oxidei 
belong to the general formtila cMnOrpMnO. 
The composition of the pp. obtained by adding 
water to solutions of MnO, jtr Mn,0, inceold cone. 
HClAq varies between 16MnO,.6MnO and 
86 MnOr 6 MnO (Pickering, C. X. 85, 669). By 
passing Ol for a limited time into solntion 
of Mn acetate, Veley obtained a pp. approxi¬ 
mating in composition to 6 Mn 02 .Mn 0 .a;H ,0 
(0. X 37, 681; 41, 56); by beating this pp, in a 
current of air, the compound llMn 02 .Mn 0 .H ,0 
was produced; and by heating the first com¬ 
pound in 0 , the body produced had the com¬ 
position 23Mn02.Mn0.2H,0. Wright a. Menkb 
(C. X. 37, 22) obtained a number of bodies 
a!Mn 0 j.pMn 0 .a:H 20 by various processes of oxi¬ 
dising manganous salts, and reducing perman¬ 
ganates ; in evofy case, however, KjO, or other 
alkali, was held in combination. Farther ac¬ 
counts ot these Intermediate oxides, many ot 
which were probably mixtures of the better de¬ 
fined oxides of Mn, will bo found in the memoirs 
referred to under Hvobates or hakoahbsb psb- 
OXIDE (». supra), especially in" the memoirs of 
Qorgeu. 

Masoaeese tbioxidb, MnO,. This com¬ 
pound is formed, in very small quantities, by 
slowly dropping a solutionof KMnO,in cold cone. 
H,SO, (o. 6 grama KMnO, in*100 c.c. H,SO,) on 
to dry lIa,COr The Na,00, is placed in a dis¬ 
tilling flask surrounded by cold water. The 
flask is connected with a (J-tube filled with 
fragments of glass, and surrounded by a mixture 
ot ice and salt, and this tube is connected with 
another containing a little dilate 

H,SO,Aq. As each drop of the green solution 
ol KMnO, in H,SO, falls on to the Ha,00„ a 
pink cloud is formed; the cloud partly condenses 
in the first U-tube, and part of it passes on and 
is dissolved in the HBO, in the second tube 
(Franks, 0- X. [2] 86 , 31, 166; v. also Thorpe a. 
Humbly, 0. X. 63, 176). Only a very small 
quantity of MuO, c.ah be obtained. It appears 
as a reddish, amorphous, deliquescent mass. It 
slowly decomposes at ordinary temperatures, 
but is fairly stable if surrounded by ice and 
salt (T. a. H., I, e.). MnO, is decomposed by 
water yielding HMnO,Aq and MnO, (T. a. H.); 
according to Franks, H-^MnO, is prndneed, but 
quickly decomposes to MnO„ 0, and HMnO„ 
and probably also H,Mn,0,. MnO, dissolves in 
cone. H,30„ forming a ^oen solution. Franks 
tlrinks this liquid contains (MnO,).,SO,. MnO, 
dissolves in KOHAq, forming K,MnO,. Mn(), 
liberates I from HI, and acts on Hg sii^arly to 
ozone (T. a. H.). 

Maboanese )iEPToxiDX,Mn,0,. (Permanganic 
anhydride.) This oxide was obtained by Thenard 
(0. B. 42,382). Its composition was determined 
by Aschoff (X.pr. 81, 84). Pure KMnO,, free from 
Cl compounds, is added little by little to cone. 

,.1(1,SO,, S.O. l‘846,kept cold by a freezing mix¬ 
ture. Ts the green solutioB thus obtained a few 
drops of water are'added, when Mn,0, slowly 
separates in dark reddish-brown oily drops. If 
acid of the composition H,S0,ffl[,0 (8.0. e. 1*78) 
is used, oily drops of Mn,0, are formed without 
addition of water. According to Franks (X.pr. 
[2] 86,81), a solution of KMnO, in cone. &S0, 
contains (HnO,),SO,,and this is decomposed by 
a little water, ^ving Mn,0, and Il,SO,. 
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Tetfdl IBl. 1863. 40} prepares Mii,0, by 
dissolving KUnO, in weU.«ooIe<l H 3 SO 4 , eon- 
tainingwsta in the ratio placed in 

a stoppled retort, the beak ol wbioh passes into 
a glass balloon snnonnded by a freezing mix¬ 
ture. dorks or organic material mnst not be 
used in any part of the apparatus. He heats 
the retort to C0°-C5® (not over 70°), when 
poiple-red vapour is evolved and condensed to 
a thick greenish-blaok liquid, which is Mn^O,. 
Only a few drops of MUjO, can thus be prepared 
at a time. As soon as a certain quantity collects 
in the balloon, decomposition occurs, with slight 
bdetonation (v. also Spiess, X pr. [2] 1,421). 

P. Thenard (X w. 69,68) describes Mn^O, as 
a dark olive-green lianid, with a smell recalling 
01 compounds and ozone. Asoholt (J.pr. 81, 34) 
describes it as dark brownish-red oily drops, 
which do not solidify at — 20 °. Mn, 0 , slowly 
decomposes in air at ordRiary temperatures, 
with ovolutRm ol 0. It may be heated to 
60°-65°, under reduced pressure, without vola¬ 
tilising j at a somewhat higher temperature it 
is suddenly and violently decomposed to MnO, 
and 0. Mn^O, is very hygroscopic. It dissolves 
in water to form a purple liquid, probably con- 
tiuning HMnO,. Tlii^ liquid is slowly decom¬ 
posed on warming into MnO^ and 0 . Mn^O, 
dissolves in colckconc. Hj80„ apparently with¬ 
out decomposition, to form an olive-green liquid 
(this liquid contains (MnO,):SO, according to 
^anko, X. pr. [2] 36, 31)- Mn,0, is at once de¬ 
composed by contact with small quantities of 
MnO„ AgjO, or HgO (Aschoff, 1. e.). Mn^, is 
a powerful ozidiser. It mffames paper or alcohol. 

Mahoanebb tetboxioe (7). Pranke (J.pr. [2] 
36, 31,166) states that a blue gas is obtained by 
leading air or CO 2 , saturated with water at 
40°-60°, over the green liquid formed by dis¬ 
solving KMnO, in wall-cooled cone. H,S0,. lo 
this blue gas he gives the formula MnO,. Thorpe 
and Hambly repeated Franke’s experiments (G. 
J. 63,178), but failed toiobtain any indicatiens 
of the formation of a blue gas. 

Uanganese, ozyaolds of, and their salts. 
Two series of salts derived from oxyacids of Mn 
are known—the manganates M'jMnO, and the 
^rmanganatea M'MnO,. The acid correspond¬ 
ing to tl^ manganates, viz. HjMnO,, has not 
been isolated, but its anhydride MnO, is known. 
The anhydride of permanganic acid, viz. Mn,0„ 
is known, and the acid itself has also probably 
been isolated. 

Manoanateb, M,,MiJD,, derived from the 
•hypothetical acid HjMnO,. • The anhydride of 
this acid, viz. MnO„ is known. A solution ol 
this oxide in water perhaps contains H,MnO„ 
but it decomposes almost at ones to HMnO, and 
MnO, (o. Manganese trioxide, p. X84). When 
an acid is added to solution of a manganate, the 
manganic acid produced at once decomposes 
to permanganic acid and MnO,. This change 
occurs oven when 00, is pi&sed intc^solutioif At 
a manganate. The mange nates are isomorphous 
with the snlphates. 

The fact that the product of fusing together 
pyrolusite, potash, and saltpetre dissolved in 
^ter to form a green liquid, which became blue, 
violet, and then red, on addition of much water, 
was known to Soheele. To the green substance 
Seheele gave the name ‘ Chamaleon mineraU.' 


Ohevniot and Edwards, in 1817, showed that 
the green substance was a de 6 nite compound of 
potash with an acid ol Mn (A. Oh. [2] 4,287 1 
8 , 337). Porchhammer (Annals of Phil. 16, 
310; 17, 160) and Prdlrahorz (P. 81, 677) in¬ 
vestigated the manganates. Mitseherlich, in 
1830, showed that two salts fire obtained b^^the 
action of alkali on pyrolusite in presence of air 
or alkali nitrate (P. 25, 287).* 

Manganates of the alkalis and _ alkaline 
earths are obtained by heating MnO, with EOH, 
CaO,H„ ikc., to c. 160° in absence of air, or t(^ 
higher temperatures in presence of air, or to 
strongly heating any Mn salt with _KOH, 
CaO.H„ <Sro., in presence of 0 or an oxidiser, 
e.g. KCIO,. K,MnO, end Na,MnO, dissolve with¬ 
out decomposition in water containing alkali. 
In pure water, KMnO, or NaMnO, is formed and 
MnO, ppd. Solutions of the alkali manganates 
are decolourised, with ppn. of MnO„ by easily 
oxidised bodies, e.g, SO.,Aq, As,0,Aq, H,SAq, or 
ferrous salts. Ba and Sr manganates are in¬ 
soluble in water. 

Barium manganate BaMnO,. A dark- 
green powder. S.O. 4*85. Insol. water. Un¬ 
changed in air; decomposed by acids. Pre¬ 
pared by calcining Ba(NO,), with MnO„ or by 
projecting fincly-powdcrod MnO, into a molten 
mixture of KOlO, and Ba 02 H„ washing with hot 
water, and drying. By heating MnO, with 
Ba(NO,)„ BaMnO, is obtained as a green powder 
consisting of minute hexagonal crystals (Porch- 
hammer, Annals of Phil. 16, 130; 17, 150; 
Rosenstiehl, J, Ph. 46, 614; Sohafavik, X, pr, 
90,16). The salt is also obtained by digesting 
Ba(MnO,), with BaOAq. 

Didymium manganate Di,(MnO,),. A 
black powder; insol. water. Obtained by heat¬ 
ing for 30 minutes 1 pt. MnO, with 4 pts. BiSNO, 
and washing with water (Frerichs a. Smith, A- 
191, 333). 

Lanthanum manganate I,a,(MnO,),. 
Besemblcs the Di salt; prepared similarly 
(F. a. S. I.C.). 

Potassium manganatc'K^MnO,. 

Formation. —1. A mixture ol equal parts of 
finely-powdered MnO, and KOH is heated to 
bright redness in air, or in 0; 3MnO,-l-2KOH 
= KjMnO, + Mn,0, -111,0. K,MnO, is formed by 
heating MnO, and KOII in absence of O to 0 . 
150° (Beketoff, Bl. 1, 43); the reaction occurs 
in N at 0 . 180’ (Elliot a. Storcr, P. Am. A. 6, 
192). If»the mixture is heated above 180° O 
must ba present, because at 0 . 190° K,Mn 04 
is decomposed with re-forniotion ol MnO,.— 
2. By boiling cone. KMnO,Aq with KOHAq; 
2KMnO,Aq + 2KOHAq = 2K.,MnO,Aq+ELO + O 
'(Aschoff, X. pr. 81, 29). According to Thenard 
(X. pr. 69, 68), this reaction only occurs when 
the KOH contains some oxidisable substances, 
e.g. a little organic matter.— 3. By long-continued 
beating KMnO, to 240°; ^ , , , 

2KMnQ, - K,MnO, + MnO, + 0, (Thenard, I.cA.— 
4.-By •fusing any oxide ol Mn with EOH m 
presence of 0, or an oxidiser suchsas KCIO,. 

Preparation.—i pts. KOH are dissolved in 
the smallest quantity ol water, 1 pt. KOlO, and 
2 pts. very finely-powdered MnO, are added, the 
mixture is dried, and then heated, nearly to 
redness, for a long time in a Pt dish ; the fused 
mass when cold is treated with a little wafer, 
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the COHO, green solution is decanted, after stand¬ 
ing until quite clear, and livaporated in vacuo 
OTsrHjSO,. 

Pretties and Beact^a .—Dark-green crys¬ 
tals; ^omorphous with K^SO, and EjCrO^. 
Soluble in water qpntaining KOH without de- 
oomf>osiUon; dissolves in pure water with 
decomposition to I^nO.Aq and MnO,. Dilate 
acids, even COj, quickly decompose KjMnO„ 
forming K permanganate and a manganous 
salt; e.g. with H^SO,;—6KjMnO,Aq + Aq 

• 2KsMn.jO,Aq + MnSO,Aq -r 3]CSO,Aq -I-4H,0. 
Heated in CS,,, MnS, CO^, and polysulphides 
of K are formed (Miiller, P, 127, 404). Heated 
in a stream of water-vapour, Mn^O,, KOH, and 
0 are produced 

<2I^MnO,-^2H,,0 = Map,-t-4KOH-1-30). By 
fusing MnO, with KOH in air, and then passing 
water-vapour over the product, then again fusing 
the products together, and repealing these pro¬ 
cesses, 0 may be obtained from the atmosphere. 

Sodium »»on!7ana<cNa.2MnO,.10H.p. Ob¬ 
tained by long-continued heating equal pts. 
finely-powdered MnO, and NaNO„ boiling with 
water, filtering, and allowing to cool (Qcntele, 
J. pr. 82, 68). Said to form colourless crystals, 
resembling Olaubei^’s salt, and to dissolve in 
water with partial decomposition to form a green 
Bolutioi^, 

BnntiANOANio acid and FsnMANaAKATES. The 
acid HMdO„ or HjMnp,, has probably been 
isolated; a series of salts derived from this acid 
is known. Permanganic anhydride, MuP„ is a 
very unstable liquid; it dissolves in water to 
form HMnO,Aq, which slowly decomposes to 
MnO, and 0. Permanganio acid and its salts 
readily part with 0, and hence act as energetic 
oxidisers. The permanganates are isomorphous 
with the perchlorates M'CIO,; they are purple 
Ad; all are soluble in water, the least soluble 
is the Ag salt. These salts are produced by 
the action of dilute acids, or of Cl, on the inan- 
ganate^, or by the reaction of several oxidisers, 
t.g. Pb,0, and dilute HNO,Aq, on Mn salts :— 
(Tamm, J. 1872.* 010; Prosenius, Fr. 11, 415, 
426; Crum, A. 00, 219; Gibbs, Am. S. [2] 14, 
204; Chatard, 0. N.24,196; Pichard, O.it.75, 
1821; Deshayes, Bl. [2] 29, 641; Volhard', A, 
198, S64; Bose, P. 105, 289). KMnO, is re¬ 
duced to E,MnO, by boiling cone. KMnO,Aq with 

S otash (c/. PoTASsiuAi HANOANATB, Formation 
h. 2, p. 185). Boiutions of permanganates are 
decomposed by NHjAq with sepalation of 
isMnOrpMnO; they aro reduced to manganous 
salts by HNO,Aq, fairly cono. HClAq, SO,Aq, 
Na,8,OrAq, many organic compounds, *o. 
H,B 04 decomposes solid permanganates with^ 
separation of MnO, and evolution of 0. Solu¬ 
tions of HMnO, and EMnO, absorb the green 
and yellow-green rays of the spectrum; the 
absorption-spectrum has been examined by 
Decoq de Boisbaudran (Spectrea lumineux, p. 
108). According to Vogel (D. 8, 1634) 
pt. of Mn may be detected, in presence of *Ca 
and Fe compounds, by boiling with PbO, or 
PbjO, and dilute HNO,Aq free from Cl com¬ 
pounds, and examining the absorption-spectrum 
of the solution (of permanganate) produced. 

Ammonium permanganate NH,MnO,. 
Besembles KMnO,, with which it is isomor¬ 
phous; V. sol. water; decomposed by gently 


heating. Prepared by rubbing together A^MnO, 
and NH,ClAq in the ratio AgMnO,:NH,Cl, filter¬ 
ing, and evaporating at the ordinary temperatura 
over H,SO,; also by decomposing BaMnO, by 
(NH,),80, (BOttger, N. B. P. 25,116). 

Barium permanganate BaMnOt. Small, 
hard, rhombic ootahedra; almost black, with 
violet sheen. Prepared by adding excess ol 
H,SiF,Aq to KMnO.Aq, filtering from K,SiP, 
through asbestos, saturating vr^h BaOAq con- 
taining BaO,^H, in suspension (BaCO, should not 
be used as it causes ppn. of Mn0,.zH,0), de¬ 
canting from BaSiF„and evaporating (Rousseau 
a. Bruneau, C. B. 93, 229). B8ttger (N. B. P. <1 
25,116) prepares BaMnO, by dissolving in water 
the product of the fusion of ^ pts. KOH and 1 pt. 
MnO„ filtering, and adding BaCl,Aq until the 
green colour of the liquid disappears; he col¬ 
lects the violet-blue pp., and washes it with cold 
water till the washihgs begin to ap^ar reddish; 
be heats this pp., which is Ba(MaO,)„ with 
water, passes in CO, till the liquid is purple-red, 
filters from MnO„ and evaporates. 

Calcium permanpana<e'CaMn0,.6H,0. 

A crystalline, deliquescent mass; prepared by 
decomposing AgMnO, by Ca01,Aq, following 
directions given for obtaining BH,MnO, (v. 
supra). ^ 

Cobalt permanganate €ocs not seem to 
have been isolated; but Klobb has prepared 
several luteo-cobalticpermanganates, viz, 
Co,(NH,)„(MnO,)., Co,(NH,)„Cl,(MnO,)„ 

Co,(NHj„Br,(MnO,), (0. B. 103,384; Bl. [2J 48, 
240). 

Potassium permanganate KMnO,. 

Formation. —1. By fusing together KOH and 
an oxide of Mn in the air or with KC10„ dis¬ 
solving the KjMnO, in water, passing in CO„ 
filtering from MnO„ and evaporating 
(3K,MnO,Aq-l2CO,= 

2KMnO,Aq-l-2K,CO,Aq+MnO,).—2. By warm¬ 
ing solution of a Mn salt with K,CO, and 
KClOAq.—3. By malting MnO, with KHO, making 
a cone, solution of the fused mass, adding 
saturated MgSO,Aq, and filtering 
(3K,MnO,Aq -h 2MgSO,Aq 

= 2KMnOAq + 2K,80,Aq -t 2MgO + MnO,) 
(Tessid du Mothay, D. P. J. 186, 231).-4. By 
passing Cl into a solution of the fused mass ob¬ 
tained as in 1 and 3, and evaporating (Stadeler, 
J.pr. 103, 107) (2K,MnO,Aq-i-Cl, 

= 2KClAq + 2KMnO,Aq). 

Preparation. —A mjfturo ol 2 pts. KOH and 
1 pt. KCIO, is melted in a thin sheet-iron cru¬ 
cible; the crucible! is removed from the lamp,** 
and 2 pts. very finely powdered and sifted MnO, 
are added, little by little ; heating is then con¬ 
tinued, wi^ starring, until the mass gets quite 
hard; the tetuperature is then raised for a short 
time to lull redness; when cold, the mass is 
broken up, and boiled with so much water that 
no crystals separate on coaling (o. 40 pts. water 
fo^ 1 pt. KCIO, usdd); a rapid stream of well- 
washed CO, is passed into the bailing liquid 
until a drop placed on paper makes a red stain 
(showing no green at the edges), the outer part 
of which soon becomes brown. After cooUng, 
thb ^eater part of the liquid is poured o9, the 
rest is filtered (Irbm MnO.,) through glass-wool, 
and the whole is evaporated until a drop placed 
on a cold surface quickly deposits crystala. 



MANGAN|3t‘ OXYBULPfllDE, I8f 

After edinding 19 to 84 fcours the greater part C. It. 47, 710 j Wohler, A. 130, 250; Waiiklyn 
of theKMnOjBeparateBOut; a little is obtained a. Oaiugce, C. J. [2J6, 23; Tamui, C. 25, 
by further evaporating the mothor-liguor. 100 47); by hydrogen, (Jones, 0. J. 33, 90; Wanklyn 
irnis. p*olu8ite gire about 30 grma. KMnO, a. Cooper,!’. il/.fS] 0,28Q); bypf»os^/(tne,afstiM, 
fBOttaer J. pr. 90, 166; lor modification of this and stibine (Jones, l.c.; Sohobig, J. pr. [2] 14, 
method.’o. Grager, J. vr. 96, 169; Wohler, P. 239; Parsons, C. N. 1877. g36); by chlorine 
87,626; Gregory, X PA. 21, 312; Mitsoherlioh, dioxide [CIOJ (Piirst, A. 206, 75).—8. mth 
P.’iS 287; Klliot a. Storer, P. Am. A. 6, 192). potassmm sulphocyanide, K.jfjD, and KCNO are 
Btohamp (A. Cfc. [8] 67, 293) heats MnO.^ with psoduoed (Morawski a. Stingl, X pr. [2] 18,78).— 
KOH and oxidiEws by passing 0 over the fused 9. Sodium thiosulphate in boiling solution is 
mass' he then dissolves in water, passes in CO.., wholly oxidised to Nn.SO, by fairly oono. 
and evaporates. ' KMnO,Aq; if the KMiiO,Aij is very dilute from* 

Properties. —Dark purple-red, almost black, 1 to 2J p.c. Na^SjO, remains (Glaser, M. 7, 661). 
\hombio crystala; a:6:c = •79523:1:'6478. 8.0. C'ointtnafioa.—From cone, mixedsolutionsof 

2-71 (Kopp). Isomorphous with KCIO,. S. at KMnO, and K^MnO, the salt KlInOj.KjMuO, 
(Mitscherlich). Decomposed by heat, separates in small, six-sided, monoolinio tablets 
giving K-iMuO, and 0. Pure cone. KMnO,A<i (Gorgeu, X pr. 80,123). 

can be boiled without changd; in presence of Sodium permanganate NuMnO,.31IjO. 
ozidisable bodies KMnO^Aq is quickly reduced. Formed similarly to KMnO,; or by the reaction 
Reactions. —1. Heated to 2*0°, Mn02,K2MnO„ between AgMnO, and NaCIA(i. V. sol. water, 
and 0 are pro3aced(Chevillot a. Edwards, A. Ch. \ and hence obtained in crystals with dilliculty. 

(2) 4,290). At higher temperatures ajMnOj.j/KjO j Silver permanganate AgMnO,. Mono- 
is formed (Itousseau, C. P. 104, 780).—2'. Sul. clinic crystals. 8. -91 in cold water. Obtained 
phuric or nilriS acid separates IIMnO^, which ; by mixing cone, warm KMnO,Aq withAgNOjAq, 
decomposes with evolution of O and ppn. of and allowing to cool (Dewar a. 8cott, Pr. 35, 
MnOj, MnjOj, or sMtiO^j/MnO; with consider- 44). Klobb(C.P.103,3Sl)obtainedAgMu04.2NII, 
able excess of warm H^SOiAqor HNOaAq, MnSO, by satur.atiug KMnO,Aq wiljr NH„ and then 
or Mn(NOj)j is produced. Cold cone. H.^SO, dis- adding an equiviUent quantity of AgNO,. 
solves KMnO,, forming a green liquid, from Peniumgaiiat,'r,otco2>per,didymi>nn{l<‘i-m-ioha 
which a few drops of water cause separation of a. Smith, A. 191, 354), lanllumum (F. a. S., l.c.), 
Mn.40, (c/. Manganese heptoxide, p. 184; v. also lead, lithium, magnesium, strontium, and einc. 
Manganese trioxide, p. 184).—3. JTydrochloric have been isolated. 

acid in excess forms MnClj and evolves Cl. Dry Permanganic aeid,Il}ilnO,. The solution 
HClevolvesCl, and forms H20,KCl,Mn,40j.a’H,p, obtained by decomposing powdered Ba(Mn04), 
MnCl,, and probably Ma^Cl, (Thomas, C. X by an exactly equivalent quantity of HjSO,Aq, 
33, 372).—4. Sulphuric acid and oxidisable contains this acid. Iliinefeld {Schwoigger’s 
bodies either separate MnO., or ajMnO.^.yMnO, Jahrb. dcr Chem. inul Phys.^ 30,133) says that 
the oxidisable body being simultaneously oxi- the acid can bo obtained, in indigo-like crystals, 
dised; or if there bo enough acid to prevent ppn. by washing Ba(MnO|)., witli hot water, whereb)^ 
of »MnOj.2/MnO, MnSO, is formed. With it is decomposed to MnO., and BaMnO,, filtering, 
H-AO, and H^SO,, COj and H.O (besides K.^SO, adding exactly enough phosphoric acid to dccom- 
aud MnSO,) are produced {of. Berthelot, A. Ch. pose the B.a s.alt, heating to 60^-100'’, filtering, 
[6)21,176; Harcourt, 0.*J. (2) 6,460; Jones, and cvnporaling at a low temperature; (No 
C. X 33, 95). Harcourt (f.c.) represents the re- analyses arc given.) , 

action thus ; Manganese, oxychlorides of. Several oxy- 

2KMnO,Aq-h3H.SO,Aq-l-5K.CA.,Aq chlorides of Mn appear to exist, but they have 

«=K,80,Aq-p2MnS0,Aq-r lOCO.^-l-SH^O. not been satisfactorily examined. P. do Saint- 
Jones (he.) says that HA, ACA,, and MnCA, Gillcs (C. It. 65, 329) says that MnCl^.SMnAs >8 
are at fiist produced on adding KMnO,Aq ; formed as a black powder, resembling MnO., by 
to HAA<M> and that further addition of ■ heating to 280 ', in a partially closed vessel, a 
KMnO,Aq forms KAO,, ppts. MnA,, and ; mixture of MnCI., and NaNO,. Gorgeu (4. OA. 
evolves CO., and 0. Alcohol gives Kacetateand i (6) 4, 515) obtained an oxychloride, to which he 
a pp. containing MnO.,, hjbtO, and K,0; glycerin provisiondJly assigned the formula MnCl,.MnO 
aives a similar pp. and forms K-AO, (Morawski by healing MnOb, in water vapour. According 

а. Stingl, X pr. [-2) 18, 78 ; cf. Berthelot, U.).— to Aschoff (X pr. 81, 29) the gas which Dumas 

б. According to Aschoff (X pr. 81, 29) cone, obtained by adding pieces of fused IvCl or NaCl 
KMnO,Aq is reduced to KjMnO, by boiling (p a mixture of KhlnO, and cone. H,SO„ and 
with potash solution (2KMnO)Aq-B2KOHAq which he said was MnCl-, is ]*robab]y an oxy- 
',2K,MnO,Aq-pHA-rO); Thonard* (X pr. 69, chloride having the composition MnOAh, 

68) says that this action does not occur unless' Manganese, oxyflnoride of. According to 
traces of oxidisable substances, e.g. organic mat- Nicklis (C. R. 05,107) the compound.^ MnOF.KF 
ter, ar« present.—6. KMnp,Aq acidified by. aifd Mn,OI''j-2KF are ppd., when solution of MnO, 
H,SO, reacts with hydrogen jyeroxidk to form in ethental HCl hs poured into boiling KFAq or 
B,0, O, and MnSO,. At low temperatures, 0.12°, NaFAq. Christensen (Xpr. (2) 33, 57), however, 
the KMn04 is decolourised, but O is not evolved» ' asserts that thc^ double compouua obtained as 
according to P. dfhenard (0. R. 76, 177); Ber- 1 described above is MuOF,. 
thelot (A. Ch. (6) 21, 176) thinks that H,0, (?) Manganese, oxysnlphide of. The compound 
is formed (o. also Swiontrowski, A. 141, 205; MnO.MnS is said to be formed, by Arfvedson (P. 
Aschoff, P. Ill, 217).—7. KMnO,Aq is dccom- 1, 60), by heating MnSO, in H; it is a green 
posed with separation of MnO„ MnA>, or solid, whioh dissolves in acids with evolution of 
*MnO|.pMnO, by ammonia (Clo6z a. Guignet, HA; heated in air it burns to Mn A,- 
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XuipiBM*, pboiphidei of. Several oom- 
mnndi of Mn vith P ^ave been described. 
Mn^: an amorphons powder, S.O. d'94, ob- 
tained by heating Mn and F together to low red¬ 
ness (SohrStter, iT. pr' 81, 886). Also formed, 
aooormng to H. Sose, by heating MnCl, in PH,. 
Bf heating Mn pyl'ophosphate mixed with sngar- 
eharooal, in a orncible filled np with charcoal, 
Stmve (/. pr. 81, 821] obtained a brittle Bi)b- 
stance resembling pig-iron, the composition of 
which varied between Mn,P, and Mn,P. Merkel 
• and Wfihler (A. 88,871) obtained a crystalline, 
greyish, regulus, S.O. 6-96, by heating together 10 
parts MnO- 10 parts well-burnt bones, 6 parts 
quarta- sand, and 8 parts lamp-black. The com¬ 
position agreed with the formula Mn,P,; but as 
part was soluble, and part insoluble, in HClAq, 
they regarded the substance as a mixture of two 
phosphides, Mn,P, (soluble in HClAq) and Mn,P, 
(insoluble in HClAq). 

Manganese, salts of. Compounds obtained 
by replacyig the H of acids by Mn. Mn forms 
two series of salts; manganous salts, MnX„ and 
manganic salts, Mn,X,; X-NO„ CIO,, jSO„ 
JPO„ * 0 . One or two salts of the form MnX,— 
».g. Mn(SO,),—-are also said to exist. The 
manganous salts are considerably more stable 
than the manganib salts. A number of double 
salts of manganic sulphate are known; 
those with the alkali sulphates are alums, e.g. 
Mn,(S0,),.E,80,.24H,0. The manganous salts 
form a fair number of double salts and a few 
basic salts. The chief salts of Mn are the fol¬ 
lowing; antimonates, arsenates and arsenite, 
borate, carbonates, chlorate and perchlorate, 
chromates, ferri- and ferro-cyanides, iodale, mo¬ 
lybdate, nitrates and nitrites, phosphates and 
phosphites, selenates and selenites, silicates, sul¬ 
phates and sulphites, thiosulphate, tungstate,va- 
Hsadatei «. Oobbonates, Nitiuteb, Sulphates, Ac. 

Manganese, selenlde ot Said to be produced 
in eombinntion with H,0 as a rod powder, de- 
eompqsed in air, by adding an alkali selenide so¬ 
lution to Bolntion of a manganous salt. 

Manganese, tdlicides of. Mn and Si combine 
when heated together (Troost a. Hautefenille, 
O, B. 81,264). Silicides ot Mn, containing from 
6‘6 to 13 p. 0 . Si, have been obtained by WShler 
{A. 108, 64) by fusing together MnP„ Na, E sili¬ 
cate, and cryolite; or MnCh.2NaCl, CoP.,, and 
K silicate; or MnCl,, CaFi, E,SiF„ and Na. 
These silicides form hard, brittle masses; they 
dissolve in HClAq with evolution of K and SiH,. 

Manganese, sUicofinoride of, MnSiF,.6H,0. 
Hexagonal crystals, mol:*615; S.O. at 17*6° 
B 1-9038 (Stolba, 0 . 0 , 1888. 29^. Formed by 
dissolving MnCO, or MnF, in H,SiF,Aq, and 
evaporating. When heated, the crystals give (fit 
water, and then SiF„ and leave MnF, (Berzelius). 

Manganese, sulphides of. Two sulphides are 
known, MnS and MnS,. 

Manoahoob soLPBmx, MnS. Ooonrs native, 
as manganese-blende, in hexagonal orysMs, S.G. 
B-gfi. Produced by heating togetber*MnO or 
MnCO, andvC, not by heating S with Mn. Also 
formed by heating Mn in CS, (Gautier a. Hallo- 
pcau, C. B. 108, 808); also by heating various 
Mn compounds in H,S (Carnot, Bl, [2] 82,162). 
Bidet (J. 1868.229) obtained MnS in hexagonu 
crystals by heating the amorphous substance in 
a stream mH,S. MnS is ppd. from solutions of j 


PHOSPHIDES. 

I 

ifn salts by NH. suIpUd^ as a pale bnlfAioloflMd 
amo^hons solid, whicn quiokfy oxidises b air; 
if this pp. is rapidly dried and then warmed in 
H,S, pure MnS is obtained. MnS is q,greem'sh 
solid; decomposed by wcal!*l£cid8, «.p. acetic acid, 
with evolution ot E,S. Heated in air, SO, is 
evolved and MujO, remains (P. W. Hofmann, 
D. P. J, 181, 384). Heated in H,0 vapour, 
and H are given off and MnjO, is formed. MnS 
is slowly decomposed by 01 with formation of 
MnCl, and S,C1,. 

There appear to be two forms of MnS ob¬ 
tainable by ppn. from Mn salts by NH, sulphide: 
the pp. from cone. MnCI,Aq or MnSO,Aq is rose* 
coloured; if NH,01 is present the pp. is greeni^ 
and consists ot small 8-sided plates. The green 
sulphide is not produced'when K,S or Nn,S is 
used as pptant. (Fresenius, J.pr. 82,266; Much, 
Z. 18G9.680; de Clermont a. Guyot, Dl. 27,363; 
Geuther, Z. 1865.<347). The rose-coloured sul¬ 
phide is said to be changed to the^green sulphide 
by beating with a little water; but it may be 
heated to 306° with much water withoutchanging. 
The change from rose to green is accomplished 
by heating with NH,Aq to 260° in a closed tube, 
and the reverse ehange by heating in NH, gas. 
The rose sulphide is not changed by heating 
alone to 260° but in presence of H,S the green 
sulphide is formed at 220°‘(I)s,C. a. G.,2.c.). The 
green sulphide is thought by Muck to be an 
oxysulphide ot Mn. 

Double compound, SMnS.EjS. Obtained 
by heating a mixture of 1 pt. dry MnSO„ | pt.' 
lamp-black, and 3 pts. E,CO, and S, and treat¬ 
ing the fused mass with water; the compound 
remains insoluble in water, formingsmalilustroua 
dark-red tablets (Voclcker). 

Manqanio suLrniSE, MnS,. Occurs native as 
hauerite, in largo, brown-block, lustrous, regular 
octahedra, S.G. 3-4C3. Said to be obtained as a 
red amorphous powder, by heating MnSO,Aq 
with solution of E polysulphides to 160°-180° 
in a closed tube (^narmont, J. pr. 61, 386). 
Not changed in air; decomposed by acids. 

Manganese, sulphoeyanide ot, v. vol. ii. p. 
860. M. M. P. M. 

MANOANITXS. Salts in which MuO, acts 
as the acidic radicle; v. Manganese peroxide. 
Reactions 12, under Maxganese, Oxidhts and 
hydrated oxides of, p. 183. 

MANQANOCYANISES v. vol. ii. p. 342. 

MANGOSTIN 0„H„0.. [o. 190°). Contained 
in, the husk of the fruit of Oardnia mangostana. 
The dry husks are bdiiod with water to extract 
tannin, then treated with hot alcohol, and tin 
alcoholic extract left to evaporate. The man- 
gostin which is deposited is dissolved in alcohol 
and ppd. Jby lead subacetate. The pp. is decom¬ 
posed by ispter and the mangostin finally crys¬ 
tallised from dilute alcohol (Schmid, A. 98, 83). 
Thin golden laminie without taste or smell. 
Insol. water, v. sol. alcohol and ether. Warm 
dilate acids dissolve it witj;iont alteration. Hot 
cone. HNO, gives o^lic acid. Alkalis dissolve 
it with yellowish-brown colour. Beduces chloride 
of gold solution. FeClj gives^a dark greenish- 
black solution, decolounsed by acids. Its solution 
is not ppd. by any metallic salt except lead sub¬ 
acetate.—(C*,H*6j,6PbO (dried at 100°); ppd. 
by adding alobbolic lead acetate and auunonia to 
an alooholie solution ot mangostin. 
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MoL w. 182 (181 by Baoult'e methoil, Brown a. 
Moiris. Ck J. 88, 620). [16S“]. S.G. 1-6. Mo 
. --28. S. 16-6 af\8“ (Berthdot, A. Ch. [3] 
47,801); 18 at 14® (Krusemann, B. 9,1467); 16 
at 16'5“ (Wanklyn a. Erlenmeyer, J. 1862.480). 
a (alcohol)-07 at 14®. H.O.T. 728,200. H.C.p. 
728,600 (Berthelot a. Vieille, Bl. [2] 47, 868; 
A. Ch. [6] 10, 466). H.P. 318.500 (B. a. V.); 
287,000 (Von Eeolrenberg). 

Occurrence. —Discovered by Proust (4. Ch. 
[1] 67.143). Occurs to the extent of 80 to 60 
^ 0 . in manna, the dried juice which exudes 
Irom the manna ash (Fraxinus OmusV Mannite 
occurs in many other plants, e.g. ; the roots of 
Aconitum napellue ; dblery, Apium graveolens ; 
Sfeumathamanticum-, (Enantie crocata •, Poly¬ 
podium vulgare\ Scorconera hispanica, and 
Triticum repens ; and in the r#ot-bark ol Tunica 
granaturrt. Afannite also occurs in the bark 
of Canella alba (8 p.o.), and of Fraxinus 
excelsior-, in the leaves and young twigs of 
Syringa vttlgarie ; in the leaves of Ligus- 
trum vtilgare and of Cocos nucifera, and in the 
fruit of Laurus Persea and of Cactus opuntia. 
Mannite also occurs in Baminaria saccharina, 
in olives, and in several fungi, e.g. : Lactaritis 
vcllereus, L. turpm, L. pyrogalus, and L. palli- 
dus. Agaricus integer contains 20 p.o. of its dry 
substance. It also occurs in the cambium layer 
of Cojw/cra! (Payen, A. 12, 60; Meyer a. Itoiche, 
A. 47, 234; Btenhouse, A. 61, 849; Knop a. 
Bchncdermann, A. 49, 293; D6pping a. Schloss- 
berger, A. 62, 117 ; Muntz, O. It. 76, 649; 82, 
210; Smith, /. 1860, 6.S6; Boussin, J. 1851, 
660; Ludwig,/. 1857, 603; De Luca, J. 1861, 
740; 1862, 606; ThOmer, B. 12, 1635; Beinsch, 
/. 1863, 612; Bourquelot, C. B. 108, 668; 
Kachler, M. 7, 410). 


Formation. —1. In the lactic fermentation of 
sugar (Liebig, J. 1847, 466; Pasteur, J. 1867, 
611; Dragendorfl, Ar. 16,47).—2. In the 

viscous fermentation of sugar, 100 pts. of sugar 
yielding 61 pts. mannite and 46 pts. gum (Pas¬ 
teur,/. 1861, 728).—3. In the spontaneous fer¬ 
mentation of the juice of the sugar-cane in 
tropical climates (Matcano, 0. B. 108,965).— 
4. By redu;png glucose, lievulose, or invert-sugar 
with sodium-amalgam (Linnemann, A. 123,136; 
Dewar, P. U. [4] 39, 346; Bouohardat, Bl. [2] 
16, 38; Krusemann, B. 9, 1465 ; Scheibler, B. 
16, 3010).—6. By reducing mannose (E. Fischer, 
B. 21,1808), or ‘ gluoosone ’ (B. Fischer, B. 22, 
»*), with sodium-amalgam.—w. From the dilac- 
tono of meta-sBoohario acid by treating with 
water and sodium-amalgam (3 p.o.), aci^fying 
with HjBO, (KiUani, B. 20, 27h4; ,v. L*vo. 
niNNiiB, infra). • 

^ ^eparation. —1. Manna is extracted with 
boiling dilate alcohol, and the orystals which 
separate on cooling are recrystallised from 
water.—2. Manna (ibpts.) boiled rgith wattf 
(1 pt.) after addition of a little white of egg. 

“yatals which separate from the filtrate are 
boiled with wate» (8 pts.) to which some animal 
eharcoM has been added, and the filtrate is 
■Bowed to crystallise (Buspini, A, 66, 208). ® 
Properties. —Needles or fdur-sidied prisms. 
V. lol. water, t. il. sol. alcohol, insol. ether. An 
o^oeoas lolatiosi 4 q** wI beoomo Ijnfj on 


spontaneoiu«raporatioii (difference homsugHr). 
Only slightly sweet the taste. It bu little, 
if any, action on light, hot if borax be added to 
the solution it becomes dextrorotatory. Vhos 
in a 10 p.c. solution oohtaining 12-8 g. borax 
am + 22-5°, so that [o]„ -o. + 226“(Vignon, A. Oh. 
[6] 2.483: C. B. 77,1191; Miiiftz a. Aubin, 0.*, 
83,1213; Pasteur, O.B. 77,1192; Bouohardat, 
O.J. 80,120 ; 84, 84). Arsenic acid slowly do- 
volops IiBVorotation in a solution of mannite. 
Salts of the alkalis and alkaline earths develop 
dextrorotation. Free alkalis render the solu¬ 
tion laivorotatory. A solution containing 8g. 
mannite and 8 g. NaOH in 100 o.o. gives 
o=. —8-4°, so that [o]o“ —42®. A solution of 
12 g. mannite and 4 g. sodium tungstate made 
up to 100 O.O. shows a = 4 0®40' (Klein, C.B. 89, 
484). These rotations vary with the amount of 
dissolved substances. The mannite may be re¬ 
covered from these solutions without having 
undergone any change in optical properties. 
Mannite renders a borax solution acid, forming 
boracic acid and sodium metaborato tDunstan, 
Ph. [3] 13, 267; 14, 41 ; Lambert, 0. B. 108, 
1016). Mannite docs not reduce Fehling’s solu¬ 
tion. It hinders the ppn. of ferric and cupric 
salts by potash. It is not turned brown by boil¬ 
ing KOHAq. With a solution of ammonio- 
sulphate of copper it gives a blue pp., sol. in 
ammonia, forming a blue solution whiob®is not 
affected by boiling (Guignet, O. B. 109, 628, 
646). Mannite docs not reduce boiling solntions 
of silver or mercurous nitrates, ol HgCl„ or of 
chloride of gold; but it reduces Ag,0 and silver 
acetate (Hirzcl, A. 131, 60). When alcohol is 
added to a solution of mannite mixed with lime, 
strontia, or baryta-water, pps. (0,H„0,),30a0, 
(0,H„OJ,8rO, and (0,H,,0 ,),Bb 0 are formed 
(Hirzel, A. 131, 60; cf. Ubaldini, A. Ch. [8] 67, 
213). Ammoniacal lead acetate gives a pp. Oa> 
adding to an aqueous solution of mannite(1 mol.) 
and of lead nitrate (2 mols.) suSicient ammonia 
to neutralise two-thirds ol the nitric acid present 
in the salt, a voluminous white pp, separates, 
which, if fitered off and dried over calcium 
chloride, forms a white crystalline powder 
0,]^O.Pb,(NO,)j2I^O, S. 1-10 at 14®; decom- 

{ losing with explosion on heating, and separated 
nto its constituents on long boiling with water 
and by carbonic anhydride with formation ol lead 
carbonate (Smolka, if. 6,198). 

Beactions. —1. Mannite begins to sublime at 
c. 200 ’; in a sealed tube it is unaltered at 2^®. 
At 280® it splits up into water and mannitan 
G,H„Oj. When distilled in vacuo it yielda 
isomannidb 0,U,gOt.—2. A mixture of BNO, 
and ^SO, forms ibe nitrate, so-called ‘nifaro- 
fhannite ’ (Fiores Domonte a. Menard, J. 1M7, 
1146).^—8. Nitric acid oxidises it to saccharic, 
racemic, and oxalic acids, no muoic acid being 
formed (Backhaus, J. 1860, 622; Carlet, dl 1861, 
387). — 4. Boiling BCLAq gives sec-hexjl iodid* 
(Wanklvn a. Erlenmeyer; Domao, if. 2, 809 1 
cf. Le a. Wassermann, 0. B. 100,16W).— 

6. Boiling cone. HClAq slowly formmannitam— 

6. Potash-fusion yields formic, acetic, and pro¬ 
pionic and oxalic acids and acetone (Qottlieb, A. 
62,122).—7. On oxidation withKMnO,inaUDaIina 
solution it gives oxalic acid, formic acid, a Uttla 
tartaric acid, a sugar whicdi reduces Fehling'a 
solutioitf and erythrie aqid O^HiO^ wbifb forgil 
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the Balts CaA',2aq,BaA'2 2aq, and C,H,BaO, 2aq 
(Heoht a. Iwig, B. 11,17f^ j 19,468; ef, Pabst, 
O, B. 91, 728, who states that he obtained a 
dibatio acid OjH,0„ which ho names dioxyiso- 
eitrio acid),—8. Air dnd platinum black yield 
mannitio acid OjH.jO, and mannitoso 0,H,j0,.— 
Q.iMnOjandHjSOjgivo formic acid and acrolein 
(Baokhaus).—10. IVlion raannito(2pts.) ishoated 
with 80 p.o. forrSic acid (5 pts.) for 8 hours a 
mixture of formyl derivatives of mannitan ftp- 
pears to be formed. This mixture yields on dis- 
; filiation CO, CO,;, isomannide 0,H,„0„ a liquid 
0«H|,0, (1) (167’ at 17 mm.) and a liquid 0„H,0 
(108°), S.G. I 'SilOC; [o]n “ —168°; almost insol. 
water, and smelling like a carbamino and mustard 
oil (Fauconnicr, C. B. 100, 914; cf. Henningor, 
B. 7, 264).—11. Distillation with oxalic acid 
yields formic acid, a formyl derivative of mannitc 
or of mannitan being probably first formed (Lorin, 
Bl. [2j24,437).—12. Electrolysis of a solution of 
mannite acidulated by H.;SO, yields hydrogen, 
OOj, CO, oxygen, tri-oxy-methylene (? formic 
paraldehyde or mannitoso), formic acid, oxalic 
acid, and a small quantity of an acid whoso 
calcium salt is CjHjCaO,2aq. This acid having 
reduoing properties may be 

C0.;H.C0.(CH.0H)2.C0.;H 
(Bdnard, A. Ch. T5] 17, iUC).— 13. I'd, gives 
tetra-chloro-hcxineno (Bell, B. 12,1273).—14.1'lj 
lormsWthyleiie iodide (Biitlcrow, /(. Ill, 247). — 
16. Organic acids (c.g. acetic and butyric) heated 
with mannite at 200° form alkoyl derivatives of 
mannitan. —16. Mannite heated with valcr 
BiiHers no change below 280’, but at that tern- 
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. oarbonio,Mot|p,batyrie,andao^ieaoidi, 
and hydrogen, bnt no sugar or glycerin (^rthclot, 
Ji 1866,664). When the fermentation is induoed 
by a slit testicle a fermentible sugar iamroduced. 
Upon fermentation by SchiAimyoetes in presence 
of CaCO, and ammonium phosphate there is 
formed alcohol, »-butyl alcohol, butyrio, lactic, 
acetic, hexoic, and succinio acids (Fits, B, 10, 
281 j 11, 43). Bacillus bntyricus gives similar 
products. Under other conditions tormio acid is 
among the products of fermentation (Fits, B. 11, 
189.6; 15, 870; 16, 845).—22. Heating with 
phenyl oyanate forma C,,H,(OH)(O.CONHPh). 
(260°] (Tossmer, B. 18, 968). * 

Pentanitrate C.HjjoNOJ.O, Penta- 
nitroxyl derivative. (79°). S.-2 at 60°. S, 
(alcohol, S.G. -81) 150at 123°. S. (ether) 130at9°. 
Formed, together with nitro-mannitan, by pass¬ 
ing NU, into on ethereal solution of the hoxa- 
nitrate (Tichanos-itoh, P. 1864, 682). Long 
needles. Dextrorotatory. Explodes when struck, 
arid also, more feebly, when heated. Ammonium 
sulphide reduces it to mannite. 

Uexanitrate C„H,(OHO.,\,0. Nitro-man. 
nite. Mol. w. 452. [113°] (Socoloff). S.G. » 
1-004. S. (alcohol of S.G. -81) 3 at 12-8°. 8. 
(other) 6 at 9° (Tichanovitoh). a = -f 12-4 in a 
3 p.c. solution, BO that [o]d = + 400° (Muntz a. 
Allbin). Prepared by treating mannite (1 pt.) 
with HNO;, (5 pts. of S.G. 1*6) at 0°, and adding 
11,80, (10 pts.). The product is collected on a 
filter, washed with water and aqueous Na,COj, 
and reorystallisod from alcohol (Domont 
Ifenard, — - • . 


, I ■ 1847, 1145; Sobrero, A. 64, 397: 

peratnre a viscid product 13 got containing‘man-I iStrecker, A. 73, 62; Socoloif, J. B. 11, 136). 
nitio ether' ([«];=* —6*6) and ‘nianni- ■ Beautiful white needles, insol, water, sol. alcohol 

tone,’a crystalline isomeride of mannitan. Both and other. Explodes violently on being struck_ 

bodies are reconverted into mannite by heating it also explodes when suddenly heated; but if 
with water at 295° (Vignon),—17. Mamiito docs . carefully healed it may be decomposed without 
•not react when heated with acetic, valeric, or I explosion. Ammonium sulphide converts it into 
bonzoio aldehydes (Tiochert, A. Ch. [6] 10, 05). ! mannite (Dcssaignos, A. 81, 251). Iron and 
But when acetic aldehyde is passed into a solu- ; acetic acid and llIAc] also convert it into man- 
tion «I mannite in IL^SO, or HClAq the aide- j nitc (Bechamp, A. Qh, [3J 46, 354; Mills, J, 
hyde is absorbed and there is formed a cqnipouiid ; 1804, 584). Nil, passed into its ethereal solu- 


orystallising in‘needles [174°]; insol. cold water. 
S. 1 at 96°. It is si. sol. cold, v, sol. hot, alcohol. 
Boiling dilute (2 p.c.) H,SO, resolves it into 


tion forms crystalline C,H,0(Niy, (Tichono- 
vitch). 

Di-sulphuric acid 0,H,(SO,H),(OH)- 


aldehyde and manmto. Paraldehyde gives the From mannite and cone. H-SO, (Favre. B. J 

an wtM J TI71> —.. .-1 'rtf' mi a . 1 • a* ’ » . J - * 


lame componnd. Wlieii a mixture of noetic and 
benzoic aldehydes is used the above product is 
formedflrBt(Mounicr,C.B. 108,408).- 18. Wlieii 
a mixture of mannite (10 g.), absolute alcohol 
(20 g.), and fused ZnCl, (6 g.) is sakirated with 
HCl, left for two days, and then mixed with 
benzoio aldehyde, there is formed ‘ tribenzoie 
mannitoSd ’ 0,II,0,(C,H,0)3 [207°]. This crystal¬ 
lises from benzene, and is insol. water, si. sol. 
alcohol. It is not affected by boiling alcohoKc 
KOIl, but dilute H,80, yields mannite and 
benzoio aldehyde (Meunier, 0. B. 100, 1425, 
173^. A solution of mannito in HGIAq or 
H,80,nlBO reacts with bonzoio aldehyde (Meun'cr, 
O.B. 107,910).—19. A solution of mannite in al¬ 
cohol containing ZnOl, and saturated Vith. HOI 
reacts witit‘BzCl, forming di-benzoyl-mannide 
0,H,0,(0Bz), [132°] (Meunier, 0. B. 107, 340). 
20. Valeric aldehyde, ZnCl,andHCl convert man¬ 
nito in alcoholic solution into C,H,0,(C,H,„0)„ 
which is deposited as silky needles [91°] 
(Meunier).—21. Not/ennenfed by yeast. In con- 
t^t wi(h water, chalk, and cheese at 40° it gives ' 


25, 660), The free acid is decomposed by boU- 
ing water. It gives no pp. with BaCL or GaCL.— 
Pb,G„H|,S,0|,2PbO: insoluble pp. 

Tri-sulphuric acid C,H,(SO,H),(OH),. 
From mannite and cone. H,bO, (Xnop a. 
Schnedormann, A. SI] 135). Both the aoid and 
its salts are decomposed by water into mannite 
and H,SO,.—Na,A"'.—K,A'": deliqnesoent 
. gummy mass; insol. alcohol.-BB jA'", : orystal- 
i lino powdcr^aol. w-atcr, insol. alcohol.—Pb,A',: 

* amorphous deliqncscciit mass. 

Tetra-sulphuric acid 
C,n,(SO,n)|(OII)y [o]o»-+9°. obtained when, 
in the preparation of the hexa-sulphuria acid, 
the neutpalisation*witb BaUO, is delayed for two 
days.—Ba,A'''. , 

Hexa-sulphuric acid OA(SO,H),. 
[“]n=*424°. Formed by adding mannite in 
small portions to ohloro-sulphuric acid (GlSO,H). 
The product is dropped upon ice, and the Ice^ 
cold solution* neutralised with BaCO,— 
BajAvi 5aq. When alcohol is added to its sola- 
tion this salt le thrown down as an oil, whiob 
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preientlf changes to a orystiJline mass insol. 
mter. The other salts are very soluble, and do 
not behave thus (Claesson, J. pr. [2] 20,10). 

Sorit acid. When mannite (4 pts.) is 
heated with boric acid (8 pts.) for eignt hours at 
146°, and the product is dissolved in water and 
neutralised by BaGO„ a filtrate is obtained which 
deposits barium borate on evaporating, after 
which alcohol gives a pp. which, when dried at 
100°, has tho .composition (0„H,jB..0„).,T5a 
(Klein, Bl. [2J 29, 863). 

Hexa-acetyl derivative C„H,(OAo),. 
^19°]. Hii~ +18° (Bouchardat, C. R. 84, 34). 
From mannite (18 pts.) and Ac.^0 (80 pts.) at 
180°, with or without addition of a little ZnCI, 
(Bouchardat, A. Ch. [H 0, 107 ; Schutzenberger, 
A. 100, 94; Branchimont, J5. 12, 2059). Limit 
of etherification from manniio (1 mol.) and 
HOAo (6 mols.): 26’4 (Menschuthin, B. 13, 
1814). Trimetrio crystals (frdhi HOAc). Insol. 
water, cold aldbhol, and ether, si. sol. hot alco¬ 
hol. Dextrorotatory. May be sublimed in a 
current of CO^. 

I’enta-bentoyl derivative 
C,H,(OBz),(OII). [c.80°]. From mannite (3 g.), 
water (15 g.), BzCl (20 g.), and NaOH.Aq. The 
product is extracted with ether (Skranp, M. 10, 
394). Amorphous mass. 

Jlcxa-bemofl derivative C,|H|,(OBz)„. 
(149°). From the preceding and BzCl. Crystal¬ 
line grains, v. si. sol. alcohol. 

Mannite dichlorhydrin 0„H,(OII),Clj. T>i- 
ehloro-tetra-oxy-bcxanc. [174°). S. 4-6 at 14°. 
[o]„ = - 3-7. Formed by heating mannite (1 pt.) 
with cone. HClAq (6 pts.) at 100° for eight hours 
(Bouchardat, C. R. 75, 1187; 76, 1560; Bl. [2] 
19, 199). Formed also by heating isomannide 
with fuming IIClAq at 100° in scaled tubes 
(Fauconnier, Bl. [2j 41, 119). Prepared by 
heating mannite (1 pt.) with fuming HClAq (10 
pts.) at 106° ; evaporating at low temperatures; 
dissolving the crystals in water: filtering the 
solution through aniinab charcoal; and re- 
crystallising from hot alcohol (Siwolobolf, A. 
233, 368). 

Properties. —Monoclinio crystals. Lajvoro- 
tatory. Its aqueous solution is neutral and 
tasteless, and is not ppd. by AgNOj. Insol. 
alcohol an^ ether. Decomposed on fusion. 

Reactions. —1. Boiling water or cono.NaOHAq 
rapidly convert it into C8H,0(0H),C1.—2. A 
mixture of HNO, and ILSO< gives 
C,H,(ON02),Ct..„ which crystallises from Jiot 
alcohol in needles [145°J insol. water.—3. So- 
9ium.aniabjam removes HCll in two stages, 
farming mannitan chlorhydrin, and finally (8)- 
mannide [119°]. 

Maunite dibromhydrin C.H,(OH),Bj-r [178°]. 
Obtained by heating mannite with cpno. HBrAq 
for 2 hours at 100° (Bouchardat, A. Ch. [5] 6, 
120). Small colourless plates (from hot water). 
Decomposed on fusion. Insol. cold water, al¬ 
cohol, and ether. Converted- by a mixture 6# 
HKO, and H^SO, into CJI,(ONO,,),Br„ which 
crystallises in long needles, sol. hot alcohol, 
insol. water. • 

Mannitan 0,H„0, i.e. C„H.O(OH),. First 
anhydride of mannite. According to AleoMn 
(d. R. 16, 883) the various maanitans described 
below are mixtures of isomannide and other 
bodies. 


(o) SerthcloVs mannitan C,H,jO,. Obtained 
in small quantity by jieating mannite at 200°. 

A better method is by protracted boiling of man. 
nite with cone. HClAq (Berthelot, A. 09. [8] 
47, 306). Slightly sweetish syrup. Differs from 
mannite in being soluble in absolute aloohob 
V. sol. water, insol. ether. Slightly dextroeo- 
tatory (Bouchardat, A. Ch. [6^ 6,102). When 
exposed to the atmosphere it Is partially recon¬ 
verted into mannite. Boiling alkalis or dilute 
acids accelerate the change. Above 140° it partly 
volatilises. , 

(6) Vi(jnon’smannitanO„B,.p^. [o]j-b36'5°. 
Prepared by heating mannite for an hour or two 
with halt its weight of water at 295°. Also hy 
heating mannite (2 pts.) with cone. Il^SO, (1 jit.) 
at 120°, saturating with BaCOj, exhausting with 
alcohol, and evaporating (Vignon, A. Ch. [5] 2, 
433). Deliquescent mass, v. e. sol. water and 
ab.5olute alcohol, insol. ether. Does not ferment 
with yeast. Boiling dilute H,SO, or baryta- 
water docs not reconvert it into mannite. A mix¬ 
ture of mannitan (1 pt.), HjSO, (lO'pts.), and 
HNO, (41 pts. of S.Or. 1-6) forms in the cold 
CJI,Oa(OH)(ONO.J, which is obtained on pouring 
into water and extracting with ether. It is dex¬ 
trorotatory, [a]j = + 53°. 

(c) yfpiKMi’s ni(T/«m<o»e C,H|.Dj. [«]; = —26°. 
Obtained by heating mannite with water for 3 
hours at 280° and extracting the viscid (hoduot 
with alcohol (Vignon, A. Ch. [6] 2, 433). Crys¬ 
tals (from alcohol). Has a sweet taste. Laivo. 
rotatory. Does not reduce Fehling’s solution. 
In tho preparation of this body the syrupy 
mother-liquor yields a viscidmass, which appears 
to bo tho anhydride of mannite or ‘ mannitio 
ether ’ C,._.H.;„02, ; it does not reduce Fehling’s 
solution, and is Irovorotatory, [a]; = -6-6°. This 
mannitio ether is not converted into mannite or 
mannitan by boiling dilute acids or alkalis. * 

(d) Crystalline mannitan S. 26 at 

15°. When Berthelot’s mannitan is allowed to 
stand for some months in a dry atmospliere it 
deposits a solid variety (Bouchardat). This 
crystallises in monoclinio tables. It is strongly 
Irovorotatory. SI. sol. cold alcohol. Boiling 
water quickly converts it into mannite. This 
variety of mannitan is probably identical with 
Vignon’s. 

Mannitan tetra-nitrate C,H,0(0N0t)4. 
Precipitated by adding water to tho alooholio 
mother-liquor from which mannite pentanitrate 
hasBepariiied(Tichanovitch,d'. 1864,683). Syrup, 

V. sol. alcohol and ether, insol. water. Explodes 
when struck. Alcoholic KOH converts it slowly 
into syrupy mannitan. 

Di-acelyl derivative C,H,0(OH),(OAo),. 
(%] = + 22-6. F'rom mannite and HOAc at 210° 
(Berthelot). Mannite dissolves in boiling Ao^O, 
and on cooling crystals of C,;;II.aAcO,4 separate. 
Further action of Ao,0 yields hexa-acetyl-man- 
nileand di-acetyl-mannitan (Schutzenberger, A. 
160, 74: Grange, C. R. 68, 1326). Extremely 
bitter sirostanco, v. sol. water, HOAc, and alcohol. 
Dextrorotatory. Boiling baryta-water converts 
it into acetic acid and mannitan. 

Tetra-acetyl derivative Ofi,0{OAc),, 
Formed, together with hexa-acetyl.mannite, by 
heating mannite with Ac.fi at 180° (Bonchafdat, 
A. Ch. [6] 6, 110). Amorphous viscid mass, 
which partially crystallises on long standing. 
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bitol. wftUr, r. e. iol tlcohol, ether, and HOAo. 
DwKtfOtototorj. Aqneou*! alkalia ai 100® da- 
compose it into acetic acid and mannitan. A(^ 
ftwnrfhexa-acetyl-manmte. A mixture of HNO, 
•ad HjSOj has no action in the cold. 

Di-butyryl derivative 
0AO(O0,I^0)i(Cffl)r From mannite and bn- 
tyrio acid at 200® (Berthelot, C» 88, 673 { 
A. Cli. [3] 47, 819f. Semi-Bolid, partly crystal¬ 
line, mass. Insol. water, y. sol. alcohol add 
ether. 

„ Telra-butyryl derivative 
OAO(OC,H,0),. From mannite and excess of 
butyric acid at 200°-250®. Oil. 

Di-beneoyl derivative 
0^0(OBz),{OH)r From mannite and HOBz 
a( 200° (Berthelot, Ohimie organique, 2, 193). 
Soft resin j v. e. sol. alcohol and ether. 

Di-ethyl derivative Cr,H,0(OH)2(OEt),. 
From mannite, KOH, and EtBr at 100° (Berthe¬ 
lot). Syrup, Y. si. sol. water, sol. alcohol, v.e. 
■ol. ether., 

Mannitan chlorhydrin C,H,0{0H),C1. 
From mannite diohlorhydrin by boiling for two 
hours with 100 pts. ol water, neutralising with 
K,CO„ evaporating, and extracting with ether 
' (Bouchardat, A. Ch. [5] 6, 118). Solid mass, 
Y. e. sol. water, albohol, and ether. Doxtroro- 
tatoryj. Cone. HOlAq at 100° reconverts it into 
mannite diohlorhydrin. Boiling water converts 
it into HCl and mannitan. 

■ Mannitan diohlorhydrin 
0,H,0(0H).Cl3. From mannite (I pt.) and 
fuming HClAq (15 pts.) by heating for 3 days at 
100° (Berthelot, J. 1866, 661). Crystals, sol. 
ether. EOHAq converts it into mannitan. 

Mannitan bromhydrin C,H,0(OH)jBr. 
From mannite dibromhydrin by boiling with 
water. V. e. soh water, alcohol, and other. 
'Dextrorotatory. 

Hannide C^igO,. Second anhydride of 
mannite, 

(а) > Serlhelot’sfnannide 0JI,„O,. (297°-817°). 
Obtained by heating mannite with butyric acid 
at 800°-250° JBerthelot, A. Ch. [3] 47, 812 j 
Liebermann, B. 17, 874). Thick deliquescent 
syrup, Y. 0. sol. cold water and alcohol. Decom¬ 
poses partially on distillation. In contact with 
the air it partially forms mannite. 

(б) (jB).Ko»»idc 0.H,.O<. [119°]. (212° at 
16 mm.). B. 150 at 16°. S. (alcohol) 2-7 at 
-16°; 7-8 at 12°. Obtained by treating mannito 
diohlorhydrin with sodium-amalgam (Siwoloboff, 
A. 233,868). Prisms j v. e. sol. water and alcohol, 
insol. ether. Dextrorotatory. Sublimes at 14°, 
forming long needles. Does not yield mannite 
when heated with water. Air and platinum- 
black oxidise it, forming a spupy liquid. ‘ 

(o) Isomannide 0„H„O, t.<. 

0 0 

OH,(OH).clh^.CIh^.CH,.OHt [87°]. (176° 
at 80 mm.). (274° at 760 mm.) [o]d 91-4 in 
a6p.o. aqueous solution. Obtained by distilling 
mannite iA vacuo; the product being fraction¬ 
ally distilled tn vacuo (Fauconnier, 0. B, 95,991). 
Frepar^ by boiling mannite (200 g.) with HClAq 
(3/)00 g.) for 24 hours; cooling, filtering, and 
distilling in vacuo. The distillate is allowed to 
stand for a fortni^t, extracted with cold aloo- 
bpli the extcfto) distilled ^ pactio, an() the IrtM- 


tion boiling at 176°*rs^talliB6d fromdtldoliol 
(Fauconnier, BI. [3] 41, 119). Large monooUnie, 
somewhat deliquescent, crystals. Boils at 274° 
with partial decomposition. T. e. soh ^ter, m. 
sol. aleohol, si. sol. ohlorofdrin, insol. ether and 
benzene. Dextrorotatory. , Not affected 
heating with water at 160°. By heating with 
fuming HClAq in sealed tubes at 100° tor 26 days 
it is converted into mannite diohlorhydrin 
C,H,(OH),Cl, [174°]. It is not acted upon by ■ 
POCl„ by bromine in the ooM, or by sodium- 
amalgam. 

Di-formyl derivative C,H,0,(OCHO)i. 
[116°]. (166° at 18 mm.). Small plates, sL soLj 
cold water, v. sol. alcohol, sol. ether. 

Acetyl derivative C,H,0,(OH)(OAo). 
(186° at 26 mm.). From iSomannide and Ao,0. 
Colourless oil; spl. ether. 

Di-acetyl derivative C^O,(OAo)r 
(198° at 28 mm.).' From isomannide (1 pt.) by 
boiling with Ao,0 (3 pts.) lor 8 hours. Viscid 
liquid, with bitter taste. Not altered by farther 
treatment with Ao,0. 

Di-beneoyl derivative 0,H,O,(OBz),. 
[132°]. From mannito, alcohol, ZnCl„ HCl, and 
BzCl (Meunier, 0. B. 107, 346). Monoclinio or 
triclinio crystals; v. si. sol. water and cold alco¬ 
hol, sol. chloroform and benzene. Not decom¬ 
posed by aqueous acids or aU'vlis. 

Methyl derivative C,H,0,(OH)(OMs). 
[48°]. (174° at 24 mm.) From isomannide, EOH, 
Mel, and a little water at 150°. Crystals. 

Ethyl derivative CJE[,0,(OH)(OEt). 
(166° at 17 mm.). Formed by heating mannite, 
EtI, and cone. KOHAq in sealed tubes for 4 
hours at 120°. Colourless mobile liquid; sol. 
water, alcohol, and ether. 

Isomannide diohlorhydrin 0,H,OjClr 
[49°]. (143° at 43 mm.). From isomannide 
(1 pt.) by warming with PCI, (2 pts.). White 
needles or plates j v. sol. ether, m. sol. alcohol, 
insol. cold, sol. hot, water. Has a strong aro¬ 
matic odour and a peppery taste. May be (Us- 
tilled with steam. It la very stable, not being 
attacked by alcoholic KOH at 160°, by PCI, at 
126°, or by sodium-amalgam. 

Anhydride of mannide C„H„0, {.«. 
(0,H,02.0H),0 (?). Deposited on standing from 
a sample of butyric acid (Qenther, A. 221, 69). 
Gummy. 

Iiovc-mannite C,H„0,. [164°]. Formed by 
reducing lisvo-mannoee with sodium-amalgam. 
Globular groups of fine needles; v. soh water, si. 
sol. absolate alcohol) much more soh methyl- 
alcohoh It tastes sweet, and does not rediue 
Fehling’s solution. A solution of this mannite 
containing borax turns the ray of polarised light 
to the left. (This substance is probably the one 
obtaineu Ipy Eiliani (5. 20, 2714) by reduction of 
the double lactone of metasaccbaric acid (Emil 
Fischer, B. 23, 876). 

Inactive mannite. a-Acrite. [168°]. Formed 
* 'ey rodup,ing inactive mannose with sodinm- 
amalgam. Small prisms (from watei), v. soh 
water, m. sol. hot glacial acetic acid, si. soh 
methyl and ethyl alcohols. Jit is easily disto- 
guished from ordinary mannite by its crystalline 
Vorm and by its optical inactivity. A solution 
containing borax remains wholly inactivo. This 
mannite is identical with (a)-acrite, a substance 
obtained by the ao^on of iodi<wt-<tiB*l84iB Ml 
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M-bstmI') • Rigw obtaiiled by the aetion ot 
^aiie on aerole&i dibromide (Fisoher, B. 23, 
100). By oxidation with dilnte HNO, inaetive 
mannose il formed (Bknil Fischer, S. 23, 388). 

The mannites may be distinguished optically 
by means ot their pbenyl-hydrazides. -1 g. of the 
phenyl-bydrazide dissolved in 1 c.c. of cold cone. 
HClAq and S c.c. of water gives in a tube 100 mm. 
long a rotation of +1'2‘’, —1'2®, and 0°, with the 
lasvo-, dextro-, anddnactive mannite respectively. 
In the course ot 3 or 4 hours the rotation 
vanishes, the phenyl-hydrazide being decora- 
{used by the HOI. When the di-phenyl-dihy- 
drazide is used 1 g. is dissolved in warm HOAo, 
cooled, and examined in a 100 mm. tube. It 
gives a rotation of + 0-85°, - 0-85°, or 0° in the 
case of the Icevo-, dextro-, and inactive com¬ 
pounds respectively. The deAro- and lievo- 
mannites themselves scarcely exhibit a rotation, 
but '15 g. of the mannite dissolved in 5 c.c. water 
containing *37 g. borax exhibits a rotation of 
-f 0’85°, - 0-85°, or 0°, according as the mannite 
is dextro-, Isevo-, m inactive (Fischer), 

MAHKinO ACID C,H„0,. Prepared by 
mixing mannite (2 g.) with platinum-black (4 g.), 
moistened with water, and exposing the mixture 
at 30° to 40° to the air for 3 weeks. The mass 
is then exhausted v4th water, the solution ppd. 
by lead snbacctate, the pp. decomposed by H.jS, 
and the solution evaporated in the cold over 
HjSO, (Gorup-Besanez, A. 118, 257). Gummy 
mass j sol. water and alcohol, nearly insol. 
ether. It is a strong acid, and dissolves zinc 
with evolution of hydrogen. It begins to de¬ 
compose at 80°. It reduces silver nitrate solu¬ 
tion and hot Fehling's solution. It is ppd. by 
baryta and by lime-water.—CaA" : amorphous 
powder, ppd. bjy adding alcohol to its aqueous 
solution.—CuA°: green amorphous mass left by 
evaporating its solution. — i’bA": granular.— 
Ag^": curdy pp. 

MAKNITINK G.H.Nj. (K0°). Prepared by 
distilling a mixture of mannite (1 mot.) and 
ammonium chloride (2 mols.). The distillate 
is mixed with KOHAq and shaken with ether 
(Scichilono a. Denaro, O. 12, 41G; Etard, G. It. 
92, 795). Brown oil, with strong odour j sol. 
alcohol and ether, m. sol. water. Gives an 
orange-yellow* pp. with sodium phosphomolyb- 
date, a reddish-yellow pp. with iodine in KIAq, 
a pink pp. with HgClj, and a black pp. with auric 
chloride. Hypodermically injected it produce?, 
diminution of the cardiac s^tole, and irregular 
respiration, followed by insensibility and death, 

_ UANHITOSE 0,n,.jOj. Produced, together 
jnth mannitic acid, by the atmospheric oxida¬ 
tion of mannite in the presence of»pla4inum- 
blaok (Gorup-Besanez, A. 118, 273). ftptically 
inactive. Fermentable. Keaots like glucose 
wth alkalis, Fehling’s solution, basic bismuth 
K Na,CO,; but it does not unite with 

Bara. Its alcoholio solntion ^ves with alco- 
hoUc potash a pp. of (0 ,H„O,HKjO. Mannitose 
“ identical with lesvolose (Batert, B. 17, 

828; 19,911). • I . . 

JtAHHONIO ACIDS 0,H„0,. 

Baetone 

IIM ]. Formed from inactive mannose by oxi- 
brCmine (B. Fischer, B. 28, 876). 
prisms, grouped in stars mr 
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needles (from alcohol) i ▼. sol. hoi water, si. sol. 
hot alcohol. Has a sweet taste and does not 
reduce Fehling's solution. By means ofwthe 
strychnine salt it can be*split up into dextro- 
mannonic acid and arabinose-carbpxylic acid, 
the strychnine salt of the lattef being extremely 
si. sol. alcohol. The morphine salts may also be 
employed, morphine dextro-mdhnonate ciystal- 
lisiBg out. PenicilUum glaucum partly decom¬ 
poses inactive mannonic acid, liberating some 
arabinose-carboxylio acid—Ca(0,H„0,), Groups 
of slender needles. Less soluble than calcium * 
Issvo-mannonate. 

Phenyl hydratide 0,i,H|,N,0,. [230°]. 
Colourless cubes, si. sol. hot water, v. si. sol. aU 
cohol. Split up by hot baryta-water into phenyl- 
hydrazine and inactive mannonic acid. 

Dextro-mannonic acid. Formed from gla- 
conic acid by heating with twice its weight of 
quinoline for 40 minutes to 140° (Emil Fischer, 
B. 23, 801). Formed also as above and by oxi¬ 
dation of dextro-mannose by bromine. B/heating 
dextro-mannonic acid with quinoline, gluconic 
acid is formed. For this purpose 20 g. of dextro- 
mannonic acid, 5g. water, and 40 g. quinoline 
are heated to 140° for 40 minutes. The unchanged 
mannonic acid is separated by means of its 
brucine salt. Dextro-mannonic acid, like the 
other mannonic acids, when liberated froSi its 
salts condenses at once to the lactone 0,H,,0, 
[149°-153°]. Its rotation, [a],=:63'8, is equal 
and opposite to that of the lactone of arabinose- 
carboxylio acid, which is therefore Issvo-man- 
nonic acid. 

Salts.—Ca(0,H„0,).,2aq.—SrA',3aq.—BaA', 
(dried at 100°). 

Phenyl hydraeide C|.H„N.,0,. [216°]. 

Small colourless prisms, v. sol. hot water. De 
composed by hot baryta-water into dextro-man¬ 
nonic acid and phenyl-hydrazine. 

Iissvo-mannonic acid. Lactone 0,H„0,. 
Arahinose carboxylic acid. [146°-l.oO°], 
[a]p =■ - 54'8. Formed from arabinose (o. Ababio 
ACID and SuoABs) by treatment with HCy and sa¬ 
ponification of the product (Kiliani, B. 19,3033). 
Formed also from inactive mannonic acid, as 
above. 

MANNOSE O.H„0, ie. 

OHO.CH(OH).OH(OH).On(OH).OH(OH).OH,(OH). 
Dextro-mannose. [a]o = + 13°. Formed by heat¬ 
ing 3 kilos of mannite with 20 litres of water and 
10 litres of 1^0, (S.G. 1'41) in the water-bath 
with shaking to 40°-45° until a test portion 
rendered neutral with soda gives a thick pale- 
yellow pp. of the hydrazide with phenyl-hydra¬ 
zine acetate. The whole is then cooled with 
iceato about 25°, made feebly alkaline with 
crystallised Na.,CO„ acidified with acetic acid, 
and treated with 1 kilo of phcnylhydrazino dis¬ 
solved in dilute acetio acid. The phenyl- 
hydrazide crystallised from hot water is oon- 
•vrted into the sugar by solution in HOI (S.G. 
1'19), alloifing to stand, cooling, filtering, and 
neutralising the diluted filtrate with.pure oar- 
bonate of lead. The whole is again filtered, 
made alkaline with Ba(OH)„ and shaken with 
,ether. The aqueous solution separated from 
ether contains the suga^ which remains as a 
syrup on evaporating, and is ppd. from absolnte 
alcohol ^ ether (E^ Fischer a. Josef Birseh- 
berger, B. 21, 1806 ; 82, 86S). ICannose maj 
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more eaeily be got from vegetable ivory nntli «• 
Sbhznosi infra. ’’ 

Properties.— Jjight-yoUovi syrup, with sweet 
tasta’ V. sol. water,, and alcohol. Eeduoes 
Febling’s solution; 1 o.o. corresponding to 
•OQ4307g. of manijose. Turned brown by heating 
with 20 p.o. HClAq; the solution then containing 
liBTulic acid. Ferments easily with yeast, giving 
CO, and alcohol. The aqueous solution is dpx- 
trorotatory, but less so than glucose. Sodium- 
amalgam (2 p.o.) reduces mannose to mannite. 
fnrfuraldehyde is formed by heating a dilute 
solution of mannose at 110° for four hours. 
AcCI forms a substance like acetochlorhydrose. 

Phenyl hydrazide [195°- 

200°]. S. 1 at 100°. Prepared as above. Slender 
prisms (from water). SI. sol. alcohol and acetone. 
Its solution in dilute HClAq is hevorotutory. Con¬ 
centrated mineral aoids convert it into mannite 
and phenyl-hydrazine even in thecold. When it is 
heated with phenyl-hydrazine hydrochloride (3 
pts.),Na(lAo (4 pts.) and water (80 pts.) at 106° tor 
4 hours there is formed the ‘osazone’ of glucose 
0|,H„N,0„ which crystallises from alcohol in 
slender yellow needles [206°]. 

Oxim C,H|,0,N. Crystalline; v. sol. hot 
water, insol. aicqhol. When slowly heated it 
melts at 176°-180°; but when quickly heated, at 
184° (Fischer a. Hirschberger, B. 22, 1166). 

Inactive mannose. Formed by reducing the 
laotone of inactive mannonic acid with sodium- 
amalgam (F. Fischer, B. 23, 381). Colourless 
syrup; v. sol. water, si. sol. absolute alcohol, 
m. sol. hot methyl alcohol. Bcsembles (deztro-) 
mannose except in being inactive. When sub¬ 
jected to fermentation hevo-mannose is loft. 
Bromine oxidises it to inactive mannonic acid. 

Phenyl hydrazide. [195°]. Decomposed 
on fusion. SI. sol. water. Its solution in HCl 
* is optically inactive. Cold cone. HCl splits it up 
into sugar and phenyl-hydrazine. 

Di-phenyl hydrazide CuHj-N,©,. [218°]. 
Fomfed by heating the inactive mannose with 
phenyl-hydrazine (2 mols.), the corresponding 
quantity of aedtio aoid and water. Fine yellow 
glittering needles; el. sol. water, cold alcohol, 
and ether. Decomposes on fusion. At 45° cone. 
HOI forms the corresponding osone. The solu¬ 
tion in 60 pts. glacial acetic aoid is optically 
inactive. The properties of this di-phenyl- 
hydrazideare the same as those of (a)-acrosazone 
(the di-pWyl-hydrazide of (aj-acrose), and Emil 
Fisoher (B. 23, 383) considers tlfiit they are 
identical. 

Lsevo-mannose. To prepare this body 1 pt. 
of the lactone of arabiuose carboxylic acid is 
dissolved in 10 pts. water, acidified with H,80„ 
and cooled to 0°. 2^ p.o. sodium-amalgam is 
added in small portions. The liquid must re¬ 
main aoid. Colourless syrup; V. sol. water, si. 
sol. absolute alcohol, m. sol. methyl-alcohol. 
The aqueous solution is slightly Imvorotatory. 
It ferments little, it at all, with yeasty, 

Phenyl hydrazide C|.,H„N,Oj. [196°]. 
Formed liy adding phenyl-hydrazine acetate to 
a solution at the sugar. Slender, almost colour¬ 
less crystals. It is more sol. water than the 
dextro-mannose phenyl-hydrazide. The hydro- 
ehlorio aoid solution is dextrorotatory. Cold 
HOI splits up the compound into phenyl- 
hydrazine and mannose 


Di-phenyl hydraeidt. [M^l.'VoxmisiS 
by heating the Itevo-mannose phenyl-hydrazidl 
with phenyl-hydrazine acetate and 30 pts. water 
to 100°. Fine yellow needl^ (from w£er). De¬ 
composed on fusion. It is extremely like the di- 
phenyl-hydrazide of dextro-mannose, Ifevulose, 
and dextrose. It, however, turns the ray of 
polarised light strongly to the right (Emil 
Fischer, B. 23, 373). 

Isomannitose, a sugar obtained, together with 
glucose, by boiling salep with acids, is probably 
identical with mannose (Tollens, B. 21, 2160). 
Its phenyl hydrazide 0„H„N,O, [188°] is sL 
sol. alcohol. ■' 

Seminose, obtained by digesting with dilute 
H^SO, the collulose composing the thiok-walled 
cells of the endosperm of vegetable ivory nuts, 
is identical with mannose (Beiss, B. 22, 609; 
Schultz, B. 22, l(t.92; Fischer a. Hirsohberger, 

B. 22, 3218). 

■ Hannose carboxylio aoid ’ C,H„0. i.e. 

C, H|,(COjH)0„. From mannose (50 g.) by dis¬ 
solving in water (250 g.) and adding anhy¬ 
drous HGy (18 o.e.) and a few drops of ammonia. 
After three days the mixture is heated to 50° 
for 4 hours. The product appears to contain 
the ammonium salt of the acid and its amor¬ 
phous amide [183°], which may be ppd. by alco¬ 
hol (Fisoher a. Hirschberger, B. 22, 366). The 
acid changes to anhydride when set tree from 
its salts. In preparing the laotone (v. infra) an 
aoid [0.169°], probably the free mannose oar- 
boxylio acid, is sometimes formed. 

Salts.-BaA'.. Obtained by boiling the am¬ 
monium salt with baryta. Colourless, semi- 
crystalline mass, m. sol. hot, v. si. sol. oold, 
water, insol. alcohol. Boiling cone. HlAq re¬ 
duces it slowly to n-heptoic acid. 

Lactone OjHi^O,. [150°]. Obtained by 
decomposing a hot solution of the Ba salt with 
the theoretical quantity of H^SO,. Needles, T. 
sol. water, m. sol. alpohol, insol. ether. 

Phenyl hydrazideO,[220°- 
223°]. Formed by boiling the Ba salt with 
aqueous NaOH, and adding HOAc and phenyl 
hydrazine acetate (Fischer a. Passmore, B. 28, 
2732). Very small prisms; sol. hot water. De- 
composed on fusion. 

HANTLE-HBCIN v. Pboteiss, Appendix 0, 

KABOAEIC ACID 0„H„O,. {Ueptadecok 
aoid). Mol.w.270. [60°]. The name margario aoid 
was originally applied to an acid C„H,,0, sup¬ 
posed to occur in the product of the saponifica¬ 
tion of solid natural fats; but this acid 
shown by Heintz to be a mixture of palmitic 
acid CiaHj^O, and stearic aoid 0,,H fir An aoid 
G„H,,Ou occurs, however, accormng to Ebert {B. 
8,776), in adipocere, a substance formed in dead 
tissues of animals. Formed by boiling its nitrile 
(cetyl cyanide) with alcoholic potash (Heintz 
JP. 102, 272). White crystals.—BaA',: whitf 
'’amorphous powder.—AgA': white amorphoui 
I powder. 

Nitrile 0„H„ON. (63»] (?) (K6hler, J. 1886 
I 579; cf. Becker, A. 102, 313). According t( 
Heintz (J. 1867, 4461, margaronitrile preparec 
'from potassium cetyl sulphate and KOy is at 
oil. 

Hargarie acid 0,As-CO,H. [60° onoor.] 
(377° at 100 mm.). Prej^und by um oxidhtim 
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ofmflthyl’beptadeo/l-ketone (KrAfft^B. 13,1673). 
Probablj identical with the preceding acid. 

XABWBAH OIL S.G. ^ -911 (Bruylants). 
The essemiai oil oU&ined by steam-distillation 
from the flowers of sweet marjoram (Majoraiia 
horUmis or Origanum m^jorana). Yellow oil 
which becomes brown on standing. It has a 
pungent smell, a hot peppery taste, and an acid 
reaction. According to Bruylants (J, Ph, [4] 
.SO, 33; c/. Muldef, A. 31, 69) it begins to boil 
at 185^ and the thermometer remains stationary 
at 216®-220®. Bruylants found it to consist of 
4 p.c. of a dextrorotatory terpene, 86 p.c. of a 
mixture of dextrorotatory camphor and borneol, 
and 10 p.c. of resin. According to Kane {A. 32, 
285) the essential oil of ^ild marjoram {Onganum \ 
vulgare) contains a terpeno whiph boils at 101® j 
and has S.G. *807. According to Bcilstein a. j 
Wiegand (B. 15, 2865) oil of»swcet marjoram 
contains a terpeno C,oH,« (178® i. V.). S.G. 

*846, which absorbs HCI, forming liquid 
OiuHjjHCl. By di.stilling the oil of marjoram over 
sodium Boilstein« a. Wiegand obtained liquid 
C„H.^O (200^-220®). 

Cretan oil of marjoram from Origanum hirtum 
has S.G.i^’ 1151, and 100 mm. produce a rotation 
of -0*4®. It contains 50 p.c. of carvacrol [2^] 
and dissolve.^ in hatf its volume of 15 p.c. soda 
solution (Jahns, Ar. Ph. [3] 15,1; 16, 277). The 
oil also contains a mixture of terpenes, and a 
phenol that is coloured violet by KeClj. Jahns 
found a little carvacrol in the oil from Ori- 
ganum vulgare. 


MAmiTB O„HU0,. [187«J. Wfl-64*T. 
Occurs in Madagascar caoutchouc (mateza rori* 
tina) (Girard, BL [2] 21.220; O. B. 110r84). 
Identical mth (/8)-rinite (Combes, O.B. 110, 46)« 
Crystalline nodules, v. e. sol. w^ter, m. sol. alco¬ 
hol. Sublimes above 200®. Resembles dambdh- 
ite but is dextrorotatory. Fugling HIAq splits 
it up on heating into Mol andm atezo-dambose 
C9l(,j,0»[246®] [ajf, e= G7’6, which is dextrorotatory 
and more solubloin water than dambose. Matezo- 
dambose is identical with the (/8)-inosito of Ma> 

' quenne (C. B. 109, 612). It forms small tetra- 
hedra when ppd. by adding alcohol to its aqueous 
solution. 

MAXICIN. A bitter substance which remains 
dissolved in the water in the retort in the prepa¬ 
ration of the essential oil of matico by distilling 
the leaves of Pix)er asperifoUum with steam. It is 
sol. water and alcohol, and insol. ether (Hodges, 
P. M. [3] 25, 204; 0. S. Mem. 1,123). Its so- 
lution is not ppd. by lead acetate. 

MATICO-CAMPHOR C,.,n.^O. [94®]. Occurs 
in the essential oil of rnatico leaves {Piper angus- 
tifolium)t from which it is oblainc<l by distilling 
off the greater part and allowing tlie residue to 
crystallise (Kiigler, B. 16, 2841). Hexagonal 
crystals. V. sol. alcohol, ether, benzene, peti'o- 
leuni-ethor, ttc. With HCI it gives a violet cglour, 
pa.ssing into blue, and finally becoming green. 
lljSO, colours it yellow, then red, and lastly 
violet. A mixture of and HNO^ first pro¬ 

duces a yellow, which then becomes violet, and 
finally a splendid blue. 


MAKRtTBIIN. [160®]. Tho bitter principle 
of white horehound {Mamthium vulgare) (Kro- 
mayer, .4/-. Ph. [2] 108, 257; Harms, 1863, 
593). Prepared by exhausting the dried lierb 
with hot water, evaporating, and extracting with 
alcohol. Jjarge tables (from ether) or needles 
(from alcohol). Almost insol. cold, si. sol. hot, 
water. Not affected by alkalis. Metallic salts 
do not ppt. it. Not ppd. by ^annin. Hot cone. 
HClAq docs not affect it. Cone. H.^SO, gives a 
brownish-yellow solution. Cold HNOj has no 
action; hot UNO, forms a yellow solution* 
MARSH GAS v. Metiiake. 

MARTYLAMINR v. p-AMino-niPiiENYL. 
MAS0PI» C,,H«0. [165®]. Occurs in a 

resin used in Mexico for chewing; said to be 
the dried juice of a tree called Dsohlite. The 
resin occurs in porous lumps, smelling like 
rotten cheese, but with UttleHaste. The masopin 
is qi)tained by boiling the resin with water, and 
crystallising the residue from alcohol (Genth, A. 
46, 124). White silky needles (from ether). 
After fusion, it molts a second time i|t 70®. On 
distillation it yields a terpene and a c^Stalline 
acid, of which the Ag salt contains 4^6 p.o, of 
silver. 

^^8TIC. a resin obtained by incisions in 
bark of Pisiacia le^tiscust a tree groining in 
Chios. Small round transparent grains with 
faint agreeable odour. Used for making var- 
m^ea and, from th# earliest times, for chewing. 
Softens when masticated. S.G. 1*074. Aqueous 
alcohol dissolves the greater part 04 ,H„O., 
leavingmastioin undissolved (John- 

132). Fliickiger (Ar. PA. 219, 
8 P-o- of • dextrorotatory terpenein 


MAUVANILINE C,.,H,,N,. A by-product in 
I the preparation of ro.saniline by the oxidation of 
! crude aniline (De Lairc, Girard a. Chapotcaut, 
: C. n. 64, 416; Bl. \2] 7, .360); cf. Girard a. Pabst, 
Bl. [2] 34,37). Light-brown crystals (containing 
A aq, which is given off at 130 ^ with decompo¬ 
sition). Insol. cold, V. si. sol. hot, water, sol. 
alcohol, ether, and benzene. Its salts form lus* 
trous bronze-green crystals, v. si. sol. coldv.ater, 
and dye silk and wool maJIow-red. Tri-ethyl- 
mauvaniline C,uH(,EtyN» dyes bUush-vioIet, while 
tri-phenyl-inauvaniline Cij,II,,PhaNj, is a blue dye. 

MAUVEiNE C,,H, 4 N,. The first aniline dye 
introduced (Perkin, 1856). Obtained by adding 
a cold diluto solution of a salt of crude aniline to 
a cold dilute solution of KaCr.O, and leaving the 
mixture to stand for 12 hours. The resulting 
black pp. is dried, extracted with benzene, dis¬ 
solved in aliohol, and the filtrate evaporated. 
When aniline sulphate is used the product is 
(C^,H 25 N,). 4 S 04 ; aniline hydrochloride yields 
Ca,H 2 sN 4 Cl (Perkin, A. 131,200 ; 0, .1. 36, 717). 
j On adding aqueous KOH to a solution of a salt 
of iftauveine the base separates as a violet-black 
crystalline substance. It dissolves in alcohol, 
forming a violet solution, whicli on addition of 
acids turns purple. Mauveine is insol. benzene 
and ether. With dilute acids it forms purple 

* Ablutions ; ^ with stronger acids, blue. Cone. 
HaSOyforms a dirty-green solution. Byes silk 
mauve. Used for postage stamps. *'*Oxi(llsed 
by PbO, and boiling HOAo it gives para-safranine 

CjftHigN*. 

* Salts.—B'HCl: tufts of small prisms with 
green metallic lustre. Insol. cold, sL sol. hot, 
water, m. sol. alcohol, nearly Insol. ether.-— 

: blue, with coppery lasirs. Unstable. 
Becomes B^Ol when dissolTsd In alcohoW 
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B-^aPlCl,! green erystalUne powder, i 

_B’HI: lustrous prisipa.——BTIjCO,! 

prisms, with greon metallic lustre. On boiling 
its solution CO, given off. 

‘ Ethyl-mauveine O^HaEtN,. Formed by 
heating mauvCTi^ with EtI at 100°. Its colour is 
redder than that of mauvd'ne. During the manu¬ 
facture crystals of C„HaEtN,HI, sometimes ap¬ 
pear.—C„HaEtN,.HCl. Forms a roddish-purplo 
solution in alcohol. — (Ca,HaEtN 4 HCl),PtCl,. 
Golden-green lustre. 

Psendo-mauveSne (Perkin, 0. J. 85, 

726). Present in commercial mauvdne. It is 
more soluble in alcohol than mauvelne. It is a 
strong base, and dyes silk almost exactly like 
mauvelne. Pure aniline gives ps mdo-mauvoSne 
on oxidation, hence it does not contain methyl. 
Mauvmne is probably derived from aniline 
and p-toluidine. The violet colouration given 
by mea^hing-powder to a dilute solution of 
aniline is probably duo to pseudo - mauve- 
toe.—0 „HmN,HOI. Greenish-golden lustre.— 
(B-HClIaPtCa,. 

UATEB’S BEAOEin; e. Aluioips, Be- 


ocition 8e 

HAYSAS BESIN. Calaba or Oalba of the 
Antilles (Lewy, A. Oh. [3] 10, 380). A resin ex¬ 
tracted by incision from Calophyllum calaba. 
Alcohol extracts from it 0|,H|,0„ wMch sepa¬ 
rates on cooling in yellow raonoclinio prisms. 
Maynas resin is insol. water, but v. sol. KOHAq 
and ammonia. It melts about 106°. 

MECCA BALSAM. Balm of Oileod. The 
produce of Balsamodendron gileadensc, a shrub 
growing in Arabia Felix. There appear to be 
several varieties of it. It contains a fragrant 
volatile oil, an acid resin sol. alcohol, and a resin, 
insoluble in alcohol (Bonastre, A. 8, 147; cf. 
Trommsdorff {Trommsd. Ncues Journal, 16, 62). 

MECOEIC ACID C,H,0, Saq, t.e. 
C.HO,(OH)(CO,H)y Mol. w. 200. S. 26 at 100°. 
Heal of neutralisation (4 mols. NaOH) 87,882 
(Gal a. Wernef, Bl. [2] 47,162). Electrical con¬ 
ductivity : Ostwald (/. pr. [2] 32, 868). 

Occurrence .—In opium (Sertumer, Ant. S. 65, 
72 : 67,183 ; 64, 66 ; Eobiquet, A. Oh. 6, 282; 
61, 236 1 63, 425: Liebig, A. 7, 87; 26, 118, 
147). 

Preparation.—Oyiam is exhausted with water 
at 88°; the extract is neutr^isod with CaCOi, 
evaporated to a syrup, and mixed veth a concen¬ 
trated solution of OaClj, which ppts. calcium me- 
conate. The pp. (1 pt.) is suspended in cone. 
HOlAq (8 pts.) mixed with boiling water (20 pts.), 
and kept near 100° till dissolved. On cooling, 
acid calcium meconate separates in crystals. 
These (1 pt.) are again dissolved in a mixture of 
HClAq (3 pts.) and boUing water (20 pts.), and, 
on cooling, meoonio acid separates (Gregory, A. 
24, 48). It may be further purified by crystal¬ 
lising its ammonium salt from watfr (How, A; 
88, 860). 

PropdMtes.—Micaceous scales or small tn- 
metric prisms (containing Saq) (Burghardt, O.J. 
27, 987). It gives off its water of crystallisation | 
at 100 , then becoming a white opaque mass. ^ 
Has a sour taste and strongly reddens litmus. 
Bl. sol. cold water, v. sol. alcohol, si. boL ethw. 
FsOl, colours its solutions blood-ted. This 
rilouration, like that with lalphooyaiiides, ii 


much weakened fay Add ADd by nMAplMW- 
phoric acid (Duprd, C. N, 82, 16), bat it is not 
destroyed by boiling o* by dilate HC^q. Me- 
oonic acid may be regards as a derivative of 

the hypothetical 

Reactions.—1. Heated at 120° it gives off (W„ 
and comenio acid OAOi(OH)(CO,H) remains. 

At a higher temperature the comenio acid is 
further resolved, partly into *00, and pyrome- 
oonio acid C,H,0,(OH), and partiy into water, 
acetic acid, and oily and carbonaceous products. 

2. When boiled with water or with HClAq it 
gives CO, and comenio acid.—8. JK/rtc add 
oxidises it, forming oxalic acid.—4. Boiling cone. 
KOHAq also yields okUlio acid.—6. Boiling 
aqueous ammqnia forms oomenamio acid 
C,H,NO(OH)CO,H. Oomenamio acid yields 
pyridine on di*' distillation with sino-dnst 
(Lieben a. Haitinger, B. 16,1263). The oomen- 
amio acid is di-oxy-pioolinio acid, and comenio 
acid is probably an intermediate product in its 
formation.—6. Bromine, acting on its aqueous 
solution, forms a brominated comenio acid.— 

7. Aqueous HI gives comenio acid.—8. Sodium- 
amalgam reduces it to hydro-meconio acid.- 
9. Gives with alcohol and HOI a di-ethyj ether, 
C,HO,(OH)(CO,Et)„ whenca a silver compound, 
C.HO,(OAg (COJBt)„ which gives with EtI a tri¬ 
ethyl derivative C.HO,(OEt)(CO,Et),. [61°]. 
This gives no colour with FeOl, (Ost a. Mennel, 

J. pr. [2] 23, 489).—10. PCI, converts it into a 
liquid chloride, probably C,HC1,(C0C1),, whence 
ice-water forms *chloro-mecenio* acid, 
0,C10(0H)(C0,H), aq [165°], whereas warm 
water forms only oxalic acid (Hilsebein, J. pr, 
[2] 82,186). Ohloro-mecenio acid gives a green 
colour, with solution of ferric chloride. It 
forms an ether, 0,C10(OH)(CO,H)(CO,Et), 
[148°], which gives an acetyl derivative 
0,C10(0Ac)(C0,H)(C0.,Et), [79°]. It also forms 
barium salts. Cn]oro-mecenio acid is decom¬ 
posed by sublimation into carbonic acid and ' 
yellowish needles of pyro-chloro-mecenic acid, 
0,H,010(0H), sq [174°]. The solution of this 
acid is turned dark-green by FeCl,. Its alcoholic 
solution turns the skin red. It forms a crystal¬ 
line calcium salt, (0,H,C10J,,Ca. Ohloro-mecenio 
acid dissolves in oono. NH„ the solution turning 
successively red, violet, and blue, owing to the 
formation of two nitrogenous flouring matters, 
Imeoenio blue’ and • meoonio red.’_ Ohloro- 
mecenio acid is reduced by treatment with sodium 
amalgam, forming di-hydro-chloro-viecenie eetd 
0,H,010(0H)(C0,H)„ [146°]. Fuming HI at 
100° reduces ohloro-mecenio acid to an oxy- 
pentane di-carboxyUo add, OaH„0(00,IGr 
This forms groups of needles [149°]. Its 
silver salt, AgA"> * orystaUins powder, ii^. 
water. Its barium salt, BaA", forms white 
prisma. Its ether, Et,A", is an oU, boUing 
about ,(260°). Oxy-pen(ane di-oarboxylio acid, 
when aistilled with lime, yields amyl aloohol, 
(o. 180°) (Hilsebein, J.pr. [2] 82,129-168). 

Salts.—(HEJEA'^aq:, granuUr orystalo, 
si. sol. water.-(NH J,HA"' aaq; slender needles. 
—A barium salt is ppd. by adding BaOl, to a 
solution of an alkaline meconate, in white flakes, 
solnblo in acetio arid.—OaH,A"',9aq; pp^ hjT 
adding OaOl, to aqneoas meoonio arid.— 
aq: yellow gelatinous pp., tormsd fay 
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adding tlaCfl, to • folatidn et uunoolam km- 
oonato.—Xba cnprio ■alts an graen pps.— 
—Pb^w'^aq: white flodu, ppd. by adding lead 
aoetote to a lolotidb of ateoonio acid (Sten- 
hooM, A. 61, 381}.—A sparingly soloble ferric 
salt may be obtained by the action of ferrio sul¬ 
phate on ammoniom meoonste (Stenhonse).— 
Fo,Ca,A"'« 6aq (Bennie, C. N. 48,76).—AgjHA'": 
white pp. got by adding AgNO, to a solution of 
meoomo acid.—Ag,A"': y^ow pp. from ammo- 
oinm meoonate and AgNO«—^Aniline salt: 

jrt TT %TTT \ « T» ^ . _A_ei» . ... . _ 
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(torn narceine (1 mol.) and meoonio acid (1 mol.). 
Lemon-yellow oiystals, sol. hot water (Merck, 
0, O. 1889, 884),—The acid morphine salt 
jould not be obtained by Dott fPA. [8] 17,690). 
[t will be observed that mecanic acid has but 
ittle tendency to form tribasio salts, so that it 
night perhaps be more correctly regarded as a 
dibasic acid (c/. Dittmar a. Dewar, Pr. B. 1867: 
Dott, PA. [3] 11, 676). 

Bthyl derivative 0,H0,(C0jH),(0Et). 
[200°]. Formed by boiling 0,H0,(C0,Et)2(0Et) 
lor forty-eight hours with water, and evaporating 
the solution. Small prisms grouped in lumps. 
Decomposed by fugion. Gives no colour with 
FeCa,. Gives, with most metallic salts, no pp. 
Lead acetate is an exception. Heated done till 
it melts, CO, is given off, and the ethyl deriva¬ 
tive of oomenic acid formed. Its aqueous sola- 
tion is converted by bromine into a brominated 
denvative of oomenic ether.—PbA" llaq. Crys¬ 
talline pp. « V 

Mono-ethyl ether 

0,HO.(CO^t)(CO,H)(OH). [179°]. Prepared 

meoonio acid in alcohol, heating 
to 100 , Md subjecting to a current of HCi 
tiU orystaU begin to appear. The liquid on 
OTOhng deposits crystals of the mono-ethylio 
ether (E. Mennel. J. vr. [2] 26, 460). It 
* FeOl,.—Silver salt 

hoho solution at 100° untU the crystals (of 
mono-othyha ether) which are first formed are 
pooling into water, plates 
aL. r° separate (How, A. 83, 

dflni Kotos- 5'rom 

“totmns It crys^soB with laq as needles, 
n^io lod colour With FecL An amorphous 
pp. IS formed by adding AgNO, and then t£actly 

iT*"* NH*—NHA 1 H..O,: needles 
(mm dcohol), v. sol. water. Its solution ia ppd. 
by various metaUio e»i*. 

Ethyl derivative of the'diethyl 

coUn, no red 

it changes* 

denvabv% of meoonio aoia {a. 
woiMted upon by bromine. “ ' 

_ ^“ono-oCTida 

yi- ^teonamicacid, 
,»ofao° oi aqueous NH/ 
^ Crystallises inTird lamps 


Basic ammonlam salt of amide 
OAip,(CONH,)(CO,NHJ(ONH,). This yellow 
pp. IS the first product of the aotian of NH,«poa 
mono-ethylio meconate. * 

Di-arnide 0,HO,(OH)(CONH,)r S'mm the 
diethyl ether and boiling aqiibous NH, (How). 
Powder, si. sol. cold water. 

Oxim 0,H,0,NH. Formei by treating me- 
TO .110 acid with hydroxylamine hydrochloride 
(Odernheimer, B. 17, 2081), Small- colourless 
needles (containing H,0). V. sol. water, si. sol. 
alcohol, ether, and chloroform, insol. ligroine. 
Decomposes suddenly at 190°. It gives a red 
colour with Fe,Cl,. It reduces Fchling’s solu- 
tlOQ. By boiling with HCI hydroxylamine is 
off,—A"Na 2 • colourless crystals.—A"Ag 2 aq; 
white sparingly soluble pp.—A"Bal0aq' 

sparingly soluble concentrio needles.—A^'Ca 2aq: 
sparingly soluble needles. 

,^^^hydride C,H,oO,. Mydromeemia 
acid. Obtained by reducing meconio acid sus¬ 
pended in water by adding 8odiQm*%maIgaui 
Separated by decomposing 
the lead salt by H^S and evaporating the filtrate. 
Strongly acid syrup, v. sol. water, m. sol. alcohol, 
insol. ether. Ppd. as deliquescent flocks on 
adding ether to its alcoholic solution. Not 
affected by HI. Gives no colour with FeCl 3 .— 
BaA"2aq: amorphous pp.; sol. water,^nsoh 
alcohol. — PbA"lJaq; amorphous pp. — 
AgjjA"iaq: white granular pp. 

Pybomeconio acid and Pykomb- 

OAZONIO Aom. 

MECONIDINE 0„H,3N0*. [58°]. An alka- 
loid contained in the aqueous extract of opium 
(Hesse, A, 163, 47). The hqueous extract is 
ppd. by NaaCO,; the pp. dissolved in ether, the 
ethereal solution shaken with dilute acetic acid, 
and the acid solution poured into aqueous NaOH. • 
^ter 24 hours the pp. of thobain and papaverine 
is removed by filtration, the filtrate neutralised 
by HCI, rendered vlkaline by NH,, and shaken 
with chloroform. The chloroform is then shaken 
with acetic acid; and the acid :olution exactly 
neutralised by ammonia, which ppts. lanthopine. 
The filtrate is mixed with KOH and shaken with 
ether. Codanine and laudonine separate, and 
the mother-liquor is then shaken with dilate 
acetic acid, the solution saturated with NaCl, 
the ppd. meconidine hydrochloride decomposed 
by NaHCOy and the base extracted with ether 
and dried a^s80*^. 

Properties. — Brownish-yellow transparent 
amorphous mass. Cannot be sublimed. Taste* 
less. Insol. water, v. sol. alcohol, ether, benzene, 
chloroform, and acetone. Its alcoholic solution 
turns red litmus blue. SI. sol. NH^Aq, v. soL 
NaOl^q. Can be extracted by ether from its 
solution in ammonia but not from that in caustio 
soda. Its solution in dilute H^SOq becomes rose- 
colqprod in a few minutes, and purple-red on 
mtanding ^ some time, or immediately on boiling. 

* Conc^ gives an olive-green solution. CSono. 
HNOs colours it orange-red. The d&ute solu¬ 
tions of the salts have an intensriy bitter taste.— 
B'jHjPtd.; yellow amorphous pp. whioh soon 
turns reddish. The auroohloride is a dingy 
yellow amorphous pp. 

iiBcoirwo^.o„<A 


0A{0Me),<^^^0. AnhydruU ^ 



IW 


MEOOKIN, 


Mteoninic aeii. Opianyl. Mol. w. 194. [OT°] 
(M. a. F.): [102-6°] (Wogsoheider, M. 8, 861; 
Prijiai» J. pr. [2] 24,871). S. -4 in tho cold; 6 
at 100°. A neutral sulatanoe existing in opium 
(Dnblanc, A. Gh. [2] 49, 17: Couetbe, A. Gh. 
49f 11; 60, 337 ; -39, 148). It may also be ex¬ 
tracted by ether from the root of Hydrastis cana¬ 
densis (Freund, J3-. 22, 459). 

Hormalion.—l. Together with cotornir.e, 
opianic acid, and hemipio acid, by the action of 
warm dilute nitric acid on narcotine (Anderson, 
JV. JB. 20, 847; 21, 204).—2. From opianic acid 
by the action of sodinm-amalgani, or of zinc and 
H,SO, (Matthiessen a. Foster, G. J. 16, 349).— 

8. Together with hemipio acid by the action of 
caustic alkalis on opianic acid (M. a.I'.). 

Preparation- —1. A concentrated aqueous 
extract of opium is ppd. by dilute ammonia, and 
the filtrate evaporated to crystallisation. The 
crystals are extracted with alcohol, which after 
evaporation deposits crystals of meconin, which 
are recrj^itallised from water and ether suc- 
oessively (Couerbe).-—2. The acpieous extract of 
opium IS precipitated by chloride of calcium; 
the precipitated meconate of calcium is filtered; 
the filtrate evaporated to the crystallising point, 
and separated from tho deposited hydrochloride 
of morphine; and the dark mother-liquor is 
diluteh with water, filtered from the flocks which 
separate, and treated with ammonia, which pre¬ 
cipitates narcoi-ine, theba’ine, and a 1 arge quantity 
of resin. The filtrate is mixed with acetate of 
lead: the excess of lead is removed from tho 
filtered liquid by dilute sulphuric acid; and the 
filtrate is neutralised with ammonia, and evapo¬ 
rated to the crystallising point at a moderate 
heat, whereupon narceinoscparatcs ont, and then 
sal-ammoniac by further concentration. The 
* mother-liquor is repeatedly digested with J vol. 
ether at 26°, and the other is distilled oft from 
the extracts, a brown syrup then remainirig. On 
treating this syrup with dilute hydrochloric acid, 
papaverine dissolves, and meconin remains in 
the form of o dark-grey crystalline powder, 
which, to free it from resin and pnrify it com¬ 
pletely, must be several times crystallised from 
boiling water, with addition of animal charcoal 
(Anderson). 

Properties. — Colourless hexagonal prisms. 
Appears tasteless at first, but afterwards acrid. 
May be sublimed. SI. sol. cold water, m. sol. 
alcohol and ether. Sol. KOHAq, nearly insol. 
NH,Aq. Inactive. Its aqueous solution ppts. 
lead Bubacetate but not lead acetate. Dilute 
HjSO, forms a colourless solution which becomes 
dark green when evaporated (Couerbe). Cone. 
HjSO, forms a colourless solution which bccontps 
purple on beating. . 

Reactions. —1. Cone- HClAq at 100 gives 
MeCi and methyl-normeconin CJtt.O, (M. a. F.). 
HI acts in like manner.—2. Baryta-wati^iis- 
solves meconin forming ‘barium meconinale’.' 
(0^dOMe),(CH,OH).CO,)^a. This sad crystal- 
liB6i in needles, but the free acid^ splits up at 
onoe into water and its anhydride meconin 
(Hessert, B. 11, 240; Prinz, J. pr. [2] 24, 373). 
8. Potash-fusion forms methyl-normeconin 
0^0, [126T and, finally, protocateohnic acid. 
4. Oxi^sed by MnO, and dilute H^O, to 
opianic acid.—6. KMnO, oxidises It to hemipio 
»^d [180°J. 


Chlero-meccaln 0,PW®]. Cbtained 
by passing chlorino into a cold saturated aqueous 
solution of meconin (Anderson, A, 98, 47). 
Colourless needles. May be, sublimed.- SI. sol. 
cold water, v. sol. alcohol and ether. Hot 
HjSO, gives a greenish-blue colour. 

Bromo-meconin CuH^BrO,. [167°] (Ander¬ 
son) ; [177°] (Salomon, B. 20, 888). From me¬ 
conin and bromine-water. Colourless needles, 
si. sol. water. < 

lodo-meconin C,oH^IO,. [112°]. From me¬ 
conin and chloride of iodine (A.). Needles, 
nearly insol. water, m. sol. alcohol and ether. 

Nitro-moconin CuIIdNOJO,. [168°]. From 
meconin and HNO,. White needles (from 
alcohol). 1 

Amido-meconiu C„n,(NH,JO,. [171^. Ob. 
tained by reducing nitro-meeoniu with iron and 
acetic acid (S.). ,M. sol. hot benzene. 
Hetbyl-normeoonin C„HaO, i.e. 

C,H-(OH)(OMe)<™‘‘>0. [125°]. Obtained 

by heating meconin with conc^HClAq (Matthi¬ 
essen a. Foster); by heating meconin with KCy at 
180° (Bowman, B. 20, 890); or by potash-fusion 
from meconin or narcotine (Beckett a. Wright, 
J. 1870, 810). Monoclinio prisms; v. sol. hot 
water and alcohol, si. sol. ether. FeCl, colours 
it blue. It reduces silver salts in the cold. 
Potash-fusion converts it into protocatechuie 
acid.- CaA'j.—BaA'^. 

Meoonin-acetie acid C,2H,.;0, i.e. 

/CO 

C-Ho(OMe)-< >0 . [167°]. Obtained 

\cri.cii,.co,H 

by heating opianic acid with a mixture of ma- 
lonic acid, acetic acid, and sodium acetate for 
10 hours at 100° (Licbermann a. Klecmann, B. 
19, 2290). Glistening needles. By boiling with 
baryta-water it is converted into opianyl-acetic 
acid C„H 2 (OMe),(CO,II).CH(OH).ClI,..CO,H. By 
heating with Ill ft is diiiiethylated, giving 
/CO 

0,H-(OH),< >0 [228°], of which the 

NcacH..co,H 
ethyl ether melts at 181°. 

Salt s.—A'Ag; white slightly soluble crystals. 
—A'jCn: needles, si. sol. water.—^'jCu" : blue 
crystalline pp. 

Methyi ether A'Me: [124°]; glistening 
plates. 

I Hthyl ether ^'Et; [83°]; plates, sol. 
alcohol, ether, and hot water. 

Nitro-meconia acetic acid 

< CO 

>0 . [176°]. Nearly 

CH.CH,.CO»H 

colourless crystals. Obtained by nitration of 
meconin-aectio acid. It dissolves in cold H^SO, 
with a yellow colour, which becomes red on 
.warming from foraation of an indigo derivative. 
By tin and HCl it is reduced to the lactone of 
(Pp. 1 ;3) - di - oxy - (il. 2:3) - di-methoxy • di-hydro- 
quinoline-(B. l)-oarboxylio acid 

CO-0 

Salts.—A'l^: yellow nwdlss.--A'Ag* I 
ourdy pp.—A’lCn": green ppi 
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Bthy* »th»r A'Bt: • fisQ'’]; glUtening 
pacdlM: inioL. water, soL aloohol and benzene 
(Liebermann a. Kleemann, B. 19,2295). 

^.Xeoonin OA(«^o).<So’>0 
Di-methyl derivative of di-oxy-phthalide. [124°]. 
When bemipimide, the imide of hemipio acid 

C,H,(OMe),<[gQ>NH, ie heated with tin and 
hydrochloric acid i^ia reduced to hemipimidine 
C,H,(OMe),<gQ»>NH [181°], which yields a 

nifroso- derivative 0 ,Hj(OMo)j<[qq*^N.NO 

[166°], which on treatment with dilate NaOH 
in the cold yields pseu^o-meconin (Salomon, B. 
20, 8S3). Obtained also by boiling hemipimide 
with zinc-dust and acetic acid, fiong colourless 
needles (from water). SI. sol. cold water, sol. 
benzene, alcohol, and ether. iTnliko meconin it 
is not affected by boiling with dilate HjSO, and 
MnO, Dilute HNO, at 160° forms nitro-hemipic 
acid and nitro-<|'-meconin, whereas mcconin 
yields only nitro-D.econin. Fusion with KOH or 
KCy does not affect ^-mcconin. 

Bromo-il'-nieoouin C,„H,BrOj. [142°]. From 
i)-moconin and bromine. White flocculent pp., 
sol. benzene, insol. petroleum. 

Nltro-i('-meoonin13|,H„(N02)0,. [166°]. From 
i[-meoonin and fuming HNOj. Yellow needles, 
wbieh yield oxalic acid on farther treatment 
with nitric acid. 

Amido-i|'-meoonin 0,jH,(NHj)0,. [165°]. Ob¬ 
tained by reducing the preceding. More basin 
than amido-meconin. 

MECONOISIK C,H,„0,- [88°]. 8.8'7. Oo- 

curs in opium, and found in the mother-liquor 
after separation of meconin. When thisisallowcd 
to stand, crystals are deposited, which are washed 
with aloohol and reorystallised from water (T. a. 
H. Smith, Ph. [3] 8, 981). Large, leaf-shaped 
crystals; v. e. sol. hot water. It gives a green 
, colour when heated with dilate H^SO,. 

MEDTJLUC ACID [72-5'5. A fatty 

acid said to be produced, together with stearic 
and palmitic acids, by the saponification of beef- 
marrow (F.ylerts, Ar. Ph. [2] 104,129). 

HELAK V. CvANio ACIDS. 

KELAH^fE V. Gyanuramide in the article 
ClAMIO ACIDS. 

MEIAHPYBITE v. DoLorra. 

MELAKILIKE v, Di-PHZNVD-auANiDnnE. 

MEIAHIH. 0 60; H 4-8; N 10-8; ash 2 2. 
A Wack pigment covering the choroid membrane 
ofnhe eye (Scherer, A. 40, 63). Insol. water, 
alcohol, and ether. 

Phymatorhusin. C 55-7 ; H 6 0; N 12-3; 8 
8 to 9 ; Fe '07 to "2. A pigment occurring in 
melonotio urine and tumours. It is obtained by 
ppg. with baryta, dissolving in Na,CO„ and ppg. 
with dilute H,80, (Berdez a. Nencki, J. Th. 1886, 
477; Mflrner, H, 11, 81). It is a brownish-, 
black amorphous powder, insol. water, ealcohol, 
ether, chloroform, and dilute mineral acids; v. 
e. sol. ammonia, aqueous NaOH, Na^HPO,, and 
Na,CO,. Ppd. frrtn its solution in NaOH by 
baryta, MgSO,, and Bad,. With potash-fusion 
H gives skatole, volatile fatty ooids, nitriles, 
HjSO, fbrina pyridine. 
I bymatorhnsin is accompanied by another block 
substance, which differs from it in being salable 


in 60-75 p.c. aoetie acid. It contains 5*9 p.e. o( 
sulphur and '2 p.c. Fe.t 

Hippomelanin. 0 63’6-66'6: H 2'7-j'9s 
N 10'6-10-9; S 2'8-3‘0. ,0000X8 in melanotic 
tumours of horses. May be obtained by dilating 
the emulsion of a mclanotio spleen with water 
and adding CaCl, and Na^PO,. The pp. Is 
washed at 40°, and then treatedfwith a digestive 
fiuid until the solution ceases to give a reaction 
for peptones. The residue is washed with aqueous 
soda, aloohol and ether (Miura, C. C. 1887, 2601 
Brownish-black powder; insol. water, aloohol, 
and ether. Dissolves on warming in dilute acids 
and alkalis. Potash-fusion gives KCy, succinic 
acid, formic acid, and hippoinelanio acid. Bip- 
pomelanio acid is a black amorphous body, sol. 
ammonia, and reppd. by HCl. It contains less S 
and more 0 than the melanin (Nencki a. Sieber, 

C. 0. 1888, 687). The black pigment in dark 
hair and in bird’s feathers after purifying by al¬ 
coholic NHj and dilute II.SO, may be represented 
by the formula C„H|,Njd, (Hodgkinsonji. Sorby, 

J. 1876, 936). Black powder. Not affected by 
dilute acids and alkalis. 

Sspialo acid. C 66-3; H 8-6; N 12-3; S -6; 

0 27‘2. Obtained by digesting the pigment 
from the ink-bag of sepia with, 15 pts. of 10 p.c. 
potash. Sol. alkalis; ppd. from ammoniacal 
solution by ammonia-zinc ohioride or opppet 
sulphate (Nencki a. Sieber), 

MELANTHIN 0,,„H„0,. [205°]. Occurs in 
the seeds of Nigella saliva (Greenish, Ph. [3] 10, 
909, 1013). Prepared by extracting the seeds 
with alcohol, evaporating the extract, dissolving 
the pp. in alcohol, and fractionally ppg. with 
water. Minute grey crystals (from alcohol). Insol. 
water, benzene, CS,, and light petroleum; v. sol. 
alcohol, sol. alkalis, si. sol. chloroform. Cone, 
H.SO, gives a red colouration. H-SO, and sugar 
give a violet-blue colour. Boiling dilute HOI * 
splits it up into a sugar and melanthigenin 
CnHgOj, which forms minute crystals, S. sol, 
water. 

HELANBBENIC ACID v. AMMZDtoE. 

HELEH V. CvANic acids. 

MELENEC„H,o. [62°]. (370°-880°). S.Q. 
•89. V.D. 10-11-8. 8. (aloohol) -13 in the cold; 
3-6 at 78°. An olefine (?) produced by the dry 
distillation of bccs’-wax (Ettling, A. 2, 252; 
Lewy, A. Ch. [3] 6, 896; Brodie, A. 71, 166).— 
Wliite nacreous plates (from ether). Insol. water, 
el. sol. cold alcohol, v. sol. ether. Not attacked 
by cold Hj.?©,; slightly attacked by boiling 
HNO,. Attacked by chlorine. 

MELEZITOSE C„n„0|,. [148°]. [«]o-94° 
(B.); 88-5° (V.). A sugar discovered by Bonastre 
in the manna of Brianqon which exudes from 
thS young branches of ‘m616ze* {Pinus £ariz) 
(Berthelot, A. Ch. [3] 66, 282). It occurs also 
in ‘ taranjobine ’ or Turkestan manna (Villiers, 
Bl. [2] 27, 98; Alekhine, lit. [2] 46, 824). Ob- 
tainbd by extracting the Brianqon manna with 
Doiling ^ohol, and evaporating. After a few 
week% melezitose separates; it is then recrystal- 
lised from alcohol. Monoolinio crystals contain¬ 
ing aq (Y.), or anhydrous crystals (A.). About 
as sweet as glucose. Dextrorotatory. Y. sol. 
water, nearly insol. cold, si. sol. boiling, aloohol, 
insol. ether. Its aqueous solution is p^. ^ 
ammoniacal lead acetate. Boiling dilate H,SO, 
forms glucose. It is turned brown by slknlit. 



JOO 


It doM not ndoee Fehling’s lolution. Does not 
lerment with feast. It {arms a compound with 
phenyl hydrazine. It gives an ooto-aoetyl 
SerfratiTe. „ 

XBUOO-ACEno ACID 0,H,NA 
(CN)^^.CH,.Cp^. Formed by treating oyan- 
siinide with chmro-acetio ether and NaOSt 
(Dreohsel, <I.pr.t[2] 11, 332). Amorphous mass, 
but obtained in a crystalline state by ppg,, its 
ammonium salt with HCl. Decomposed by 
heat without previous fusion. Insol. alcohol 
and ether, v. si. sol. cold water. Sol. aqueous 
HClAq, baryta, and KOHAq, but insol. NH^Aq.— 
HA'HOl : needles, si. sol. cold water.— 
HA'HNO,Aq.—AgA'HN 03 Aq.-(^A')sH,S 0 , 4 aq. 

KKLTLOTIC ACID v. OxY-riiEUVL-pnoFiomo 
aoiD. 

HBinOTOI, 0„H„0.(’)- An oil found, 
together with conmarin, in the yellow molilot 
(MMlotua officinalis). Extracted by distilling 
tbs plant, when in dower, with steam, and ex- 
tracting^the distillate with ether (Phipson, G. N. 
82, 25; C. B. 86, 830). Liquid, v. si. sol. water, 
alcohol, and ether. Has an agreeable odour. 
When boiled with cone. KOHAq it yields oxy- 
phenyl-propionic (melilotic) acid C,H„0,. Moli- 
lotol is perhaps identical with the lactone of 
■ /CHj.CH, 
melilotic acid 0,HX I • 

\ O.CO 

XXUHOIir . TBI . SDIFHONIO ACID 

Formation. —I. By warming a mixture of p- 
oxy-benzoio-aldehyde, (8)-naphthoI, and H.SO,. 
3. From benzoic-aldehyde, (8)-haphthol,'and 
8. By heating Baeyer’s condensation 
product 0„H„0, (from bonzoio-aldehydo and 
(3)-naphthol) with HjSO, (Trzeinski, B. 16, 
3885; 17, 500).—Yellow crystalline powder. 
Insoi. absolute alcohol, tolerably sol. water, the 
dilate solution being of a rose-red colour with a 
green fluorescence. It dissolves in strong 
H,804 or HNO, with a splendid green fluor¬ 
escence, and is not attacked even on boiling. 
It forms unstable compounds with HCl and 
H^O|, although it is itself a strong acid. 

Salts.—A"'E,: easily soluble fine colourless 
needles.—A"'jCa,aq: colourless soluble crystals. 
—A"'|Bai: sparingly soluble white amorphous 
pp. or microscopic needles. 

KBUBSIC ACID O^H^O^ i.e. C,..H„CO,H, 
or OnHfgO, f.e. OjjH„.CO.jH. [90°]. Ocouis in 
bees’-wax (Nafzger, A, 224, 225).' Formed by 
heating the myrioyl alcohol of becs’-wax with 
Boda-lhne at 270°-300° in absence of air (Brodie, 
A, 71,166; Von Fieverling, A. 183,344; Stiircke, 
A. 228, 296; Sohwalb, A. 236, 106). Silky 
scaleB, composed of minute needles. Sol. afeo- 
hol, light petroleum, chloroform, and OS„ si. sol. 
ether. According to SobalfeeS {B. 12, 697) 
melissio acid is a mixture of acids. 

Salts. —FbA',. [119°]. Insol. alcohol and 
ether, si. sol. boiling toluene, chlorqjform, and 
glacial acetic acid.—Mg A',,— CoA'r—AgA': 
[86°]; anfbrphous pp. 

llttHyl othtrTAeA', [71°]. Needles (from 
ligtoln). 

Ethyl othtr BtA'. [70»] (Sohwalb); [78°] 
(P.)._ Needles (from alcohol). Split up on heat¬ 
ing into ethylene and the free acid. 

Zioamyl ether O.H„A'. [6#°]. 


XXUSSYI a£ 00H0L «. UiAioiL^iidoiieii. 

HXUTOSX V. Baftinose and Sooabs. 

XmiTIO ACID 0,AO„ t.s. 0,(OO^U 

Mellic add. Benzene itexa.carboiyUo add. 
Mol. w. 842. H.C.V. 790,600. H.O.p. 788,200. 
H.F. 646,800 (Stohmann, Eleber, a. Langbein, 
J. pr. [2] 40, 141). Heal of neutralisation i 
84,034 (Gal a. Werner, Bl. [2] 47,162). 

Occurrence. — As aluminium mellitate in 
honey-stone or mellite (Klaproth, A, D, 1799; 
Bacyer, A. Suppl. 6,1). 

Formation. —1. By the oxidation of hexa- 
methyl-benzene by cold alkaline KMnO, (Friedel 
a. Krafts, A. Ch. [6] 1, 470).—2. By the oxidfl- 
tion of charcoal by KMnO, (Schulze, B. 4, 802, 
806).—3. By the electrolysis of aoidifled water 
or of KOH using a positive electrode of gas 
carbon (Bartoli./a. Fapasogti, Q. 11, 468 ; 0. 0. 
1881,827).—4. In very small quantity by oxidis¬ 
ing coal, anim£i charcoal, or lampblack by 
alkaline NaOCl (BartoU a. Fapasogli, 0. 16, 
446). 

Preparation. — Fowdered honey - stone is 
boiled with ammonium carbonate, ammonia is 
added, and the filtrate evaporated to crystallisa¬ 
tion. The ammoninm mellitate is recrystallised 
with addition of a little ammonia, dissolved in 
water, ppd. by lead acetate, and the pp. decom¬ 
posed by HjS (Wohler, A. 37,263; Schwarz, A, 
66,47; Clans, B. 10, 669). 

Properties. —Stellate groups of delicate silky 
needles (from alcohol); v. sol. water and alcohol. 
Decomposed by heat into CO. and pyromellitio 
acid C,jH„0, (Erdmann, J.pr. 62, 432), which 
solidifies in the neck of the retort as a radio- 
! crystalline mass. When strongly heated with 
; glycerin it yields COj and triraosio acid 0„H,0,. 
I When heated to redness with soda-lime it yields 
! benzene (Baeyer, A. Suppl. 7, 6). Not decom- 
' posed by boiling HNO„ sulphuric acid, HIAq, 
chlorine, or bromine. When its aqueous solution 
is electrolysed, CO,, hydrogen, CO, and oxygen 
are given off (Bunge, J. B. 12, 421). 

Salts.—(NH,),0„0„3aq; trimetric crystals 
(Schwarz, A. 66, 47). Decomposed at 160° with 
formation of paramide and ammonium eu- 
ohroate.—(Nn,),H,0„0,, 4aq: trimetric prisms. 
From ammonio-cupric mellitate and H,S.— 
K„Ar‘ 9aq: trimetric crystals.—K,H,A''‘ 8aq.— 
K^HgA'^fiaq; large prisms, more soluble in 
water than the normal potassium salt. — 
(K,H,A»‘),(KNO,),9aq(?).—Na,A’il2aq: needles 
(from a hot cone, solution).—Na,Ar‘18aq: large 
striated triclinic crystals.—Ba,A’‘3aq; white 
gelatinous pp.,ohanging to scales.—MgiArUflliq: 
crystalline mass. — Mg.,(NH,),Ar‘ 16aq: large 
glassy prisms. — ZnjA'* 16aq. — Zn,A’* 9aq.— 
Mn,A’'J.8aq: minute needles, more sol. cold 
than hot vrater. S. (hot water) -125.—Co^Ar* ISaq: 
minute prisms (fromboUingwate^.—NirAx* 24aq: 
V. si. sol. water.—Al^A'^lSaq. Mellite, S.G. 1'6. 
,S.H. '338 (Bartoli, 0. 14, 106). _ Ocouzs in 
lignite tt Asten hi Tbarii.gia, Bilin in Bohemia, 
and near Walchau in Moravia. Massive nodules. 
Dimetrio crystals: a:c -1:'746.—Fe,A''*Fe,0,9aq: 
minute lemon-yellow crystals, v. si. sol. water,— 
Ca,Ar‘12aq. From boiling mellitio aoid and 
'ouprio acetate. Amorphous pp., becoming crys¬ 
talline. —- Cu,H^r* 12aq. — Cu,(NH,),AV* 12nq: 
from cupric'sutonate .and anunoniom meUitat^ 
—Hg,A'‘6aq (m;ied at 100°); granular mass.— 
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IgATiAiq (Med et IM*): gnuiular pp.— 
‘bA** (dried et 180“): enll^ white pp— 
’d^'^(I^i)ii 6 aq: coloailesa trimetrio eryatals 
Kumi^, A. 81, IfH).—AgiA’*; white orystal- 
ine powder (Wflhler, A. 30,1). 

Methyl ether [187°]. Fromeilvet 

aellitate and Mel (Kraut, ,!• 1862, 281; A. 177, 
73). Plates. H.O. 1,825,600. H.P. 487,400 
Stohmann, J.pr. [2] 40, 863). 

Ethyl etA«*Et.A''. [73°]. 

Isoamyl ether Oil. 

Chloride 0,(COCl)r [190°] (Claus, B. 10, 
61). Formed, together with an oxychloride 
J„0,C1,, from PCI, and mellitio acid. Hard 
vitreous prisms (from ether). Sublimes in 
lamina at 240°. Slojrly decomposed by water 
into HCl and mellitio acid. 

Tri-imide 0,,H,NaO, ta. • 


o.{<c8> 


NH 


! I,. Paramide. Formed, to¬ 
gether with euchroio acid, by heating ammo- 
nium mellitate at 160° as long as NH, escapes. 
Water extracts ammonium euchroate from the 
residue leaving paramide undissolved (Wohler, 
A. 37, 268; Schwarz, A. 66 , 62). White amor¬ 
phous powder, insol. water and alcohol. Sol. 
H.SO, but rep^. by water. Boiling with water 
slowly converts it into (NH,),H,C, 20 „. Alkalis 
convert it first into euchroio and then into 
mellitio acid. AgNO, forms in its ammoniacal 
solution a gelatinous pp. which gives off NH, 
when heated, leaving Ag,N,C„0,. An ammo¬ 
niacal solution of paramide dropped into HCIA 4 
gives a white crystalline pp. called ‘paramic 
acid ’ C„H,N,0, (?) or 

co[nh,)> 0 ‘{<cC>nh 

Tri-phenyl-tri-imide 
0,1 <^QQ^NPh ^,. Formed by heating melli- 

tic acid or ammonium mellitate (1 mol.) with 
aniline (6 mols.) at 160° for 7 hours (Hotte, 
J. pr. [2] 82, 238). White amorphous mass. 

Di-imide C„H,N,Oa t.e. 

(CO,H),,0, |<®®>Nh|,. EuchrOic acid. 

Prepared by heating ammonium mellitate at 
160° for several hours, dissolving in water, and 
adding HCV to the hot solution. The crystals 
which separate on cooling ate recrystallised from 
water (W 6 hler, P. 52, 610; Schwarz, A. 66 ,49). 
Small prisms (containing 2 aq); si. sol. cold 
water. Stron^y acid. , Melts about 280°. 
^chrolc acid is not decomposed by boiling water 
or HClAq. When a solution of euchroio acid is 
treated with zinc the metal becomes covered with 
a dark-blue deposit of ‘euohrone.’ This deposit 
detaches itself when the zinc is "immersed in 
dilnte HClAq. After drying, euehront is a black 
mass which becomes colourless when heated in 
air. being re-oxidised to euchroio acid. Euohrone 
forms a deep-purple solution inNH,Aq orKOHAq^ 1 
but the solution is Quickly decolourised by the 
air. When a solution of euchroio acid is electro¬ 
lysed, the negative platinum becomes coated with 
the blue deposit. • 

Salts.—(NHJ,0,,H,N,0, : white orust 8 .-y 
An acid ammonium salt separates from hot 
•olutions in yellowish orystals.-^BaA"aq: pale- 
jellow powder.—PbA''aq.—PhA"4aq.— Ag,A"; 
ulphor-yellow fowdar. 


Heaeahydride ByAnmMt- 

Ho acid. Formed byetreati^ an ammoniacal 
solution of mellitio acid with sodinm-amak^; 
neutralising with acetic ssiid; ppg. by leaaace- 
tate; and decomposing the pp. with H-S. 
(Baeyer, A. Su^l. 7,15). Fqymed also in the 
electrolysis of aqueous EOH with a ^KwitlVe 
electrode of carbon (Bartoli sAPapasogh, O. O. 
1881, 827). Hygroscopic syrup; v. e. sol. water. 
By heating with H,SO, (5 pts.) there is formed, 
together with CO, and SO„ trimesio acid 
0 ,H,(CO.JtI) 3 , prehnitic acid C,H,(CO.,II) 4 , mello- 
phamo acid C,H.,(CO,H)„ and prehnomalio acid 
C|,HgO,. 

Salts.—The alkaline salts are gummy, v. e. 
sol. water.—The calcium salt is more soluble 
in hot than in cold water.—Pb,A'' (dried at 
150°). Amorphous pp.—Ag,A'‘: amorphous 
pp. 

Isohexahydride 0,H,(CO,H),. Isohydro- 
mellitic acid. Formed by heating the preceding 
hexahydride with cone. HClAq for 8 ,hours at 
180° (Baeyer). Prisms (from water). V. sol. 
water, but ppd. on addition of HCl. Not affected 
by heating with fuming HClAq at 300°. De¬ 
composed in the same manner as its isomerido 
when heated with H,SO,. Chromic acid mix¬ 
ture oxidises it to acetic acid and CO,. 
-Pb,A'*. 

Methyl ether of the Isohexahydride 
Me,C,,HgO„. [125°]. Needles, v. e. sol. alco. 
hoi. 

Beferences. — Hemi-melliiio Acm ; Prao- 

HBLUTIO AOII>. 

TBIMELLITIC ACID C.HgO, tA. 

CgH,(CO..H), [1:2:4]. Bemene tricarboxylic add. 
Mol. w. 210. [218°]. 

Formation. —1. Together with isophthalic 
acid and pyvomellitic anhydride by beating the 
tetrahydride of pyromellitio acid CgH,(CO,H), * 
with 5 pts. of H,SO, (Baeyer, A. Suppl. 7, 40).— 
2. By oxidising the acid C„H,MefCO,H)„ pre¬ 
pared from if'-cumene, by EMnO, (Krinos, B. 10, 
1491).—3. By oxidising alizarin carboxylic acid 
with dilute HNO, (Hammerschlag, B. 11, 88 ).— 
4. By oxidising the acid CaH,Me(C 4 H„)CO,H 
with dilute nitric acid (S.0.1T2) at 240° (Effront, 
B. 17, 2338).—6. By the action of cuprous 
cyanide upon the diazo- compound from amido- 
terephlhalic acid, and saponification of the pro¬ 
duct with aqueous KOH (Ahrens, B. 19,1684).— 

6 . By heating mono-potassio (/3)-sulpbo. 
phthaiate wffth s^inm formate, isophthalic acid 
being also formed (Graebe a. B 6 e, C.J. 49, 532). 

Preparation. —100 g. pulverised colophony 
and 2 litres of nitric acid (1 vol. commerce acid 
to 2 vols. water) are introduced into a retort with 
its beak directed upwards, and the liquid is 
heated to boiling, whereupon the colophony 
melts, and is quickly attacked, with copious 
evolution of red vapours, and converted into an 
oraibge-yellow viscid mass. After the boUinghai 
been condinued for 6 or 8 hours, fresh resin and 
strong nitric acid are added alternately, till 
about 1 kg. resin has been introduce, the con¬ 
tents of the retort being kept in constant ebulli¬ 
tion ; this process takes about a fortnight. The 
resulting wine-yellow liquid, which on addition 
of water should merely wow turbidity, and not 
yield any lump^ precipitate, is then distilled 00 
till ri>e remaining liquid begins to troth { and 
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TRIMELUnO ACID. 


tbb liqiiid, while still hot, is poured into • teo- 
tcdd volome of cold water, decanted after twenty* 
ftmr honrs from the vamish-like resin which 
SepaTkies, and eTapor^.ed to a syrupy oonsist* 
enee. The whole then solidifies after a while to 
a thick orystsllin^pulp, which may he freed from 
thd syrupy mother-liquor by means of an aspi¬ 
rator and porous searthenware plates, and after¬ 
wards boiled with water. The extract on coolipg 
deposits isophthalio acid in slender needles, and 
on further concentration, first a little more of the 
« same acid and then trimellitio acid, which may 
be purified by solution in alcohol and crystalli¬ 
sation from water. 30 g. of trimellitio acid may 
be thus obtained from 50 g. of resin (Schreder, 
A 172, 93). 

Properties. —Rosettes of small needles; m. 
sol. water and other. When heated above its 
melting-point the anhydride distils over, con¬ 
densing in concentrically arranged groujis of 
needles. On fusion with NaOIl it gives benzene 
and dip^nyl (Barth a. Schreder, B. 12,1257). 
It also yields benzene when distilled with lime. 

Salts.—Ba,A"', 4aq (when air-dried). Gives 
off Saq at 160°. SI. sol. water.-BajA'", 3aq 
(when dried over H,SO,).—AgjA'": white pp., 
not much affected by light: el. sol. water. 

Anhydride C.H,(00,H)<®°>0. [158°]. 

Formed by heating the acid (Baeyer, A. 166, 
340). Crystalline mass, si. sol. cold, v. sol. hot, 
water. 

l^ersncs.—SoLPHO-TRiMELUTio Aom. 

KEILITTL ALCOHOL v. Pxnta -MBTUVl. 

BRNZVT, AIAX>BOL. 

MELLOOEN 0„HjO,. On the electrolysis of 
water by a battery of 1,200 Daniell’s colls, the 
anode being gas-carbon, the liquid becomes of 
an inky colour, and there is deposited in the vol- 
*tameter a black residue. This is washed with 
water until the filtrate is quite colourless; from 
the washings the mollogen is ppd. with a small 
quantity of dilute hydrochloric acid (Bartoli a. 
Papasogli,G.ll,468; 12,117; 13,37; 16,464; 
a.R. 94, 1389 j* A. Ch. [6] 7, 364). A black 
solid, of oonohoidsl fracture, sol. water and al¬ 
kalis, insol. alcohols and hydrocarbon, and in 
most mineral acids and salts. It is not readily 
combustible, and is converted by oxidising agents, 
e.p. NaOOi, into mellitio end pyromellitio acid 
and their hydrides. At ordinary temperatures 
it has the composition 20„H20, -t- 8H.,0; at 100° 
it may bo represented by 20„H.pyHjO. The 
aqueous solution of mellogen is dark-coloured, 
and is ppd. by acids and by many salts. With 
b;^ta mellogen gives an insoluble pp. Nitric 
acid (S.Q. 1-86) oxidises mellogen forming an 
amorphous oompound 0„H,O„ sol. water, aldS- 
hohandether: asolubleaoid C„HgO,2iaq,form¬ 
ing the salts Ba,(C„H,0,), and Ag,0„H,O,; and 
a black oompound resembling mellogen. 

KELLONE V. Oyanzo acids. * 

HSLLOPHANIO ACID 0,AO,{.e.e 
0,H,(W,ffi, [1:3:3:6]. Bemene i-tetra-carl»>xy- 
Kc acid. [288°]. Obtained, together with prehn- 
itio acid 0,H,(CO^), [1;3:8:4], by heating the 
hydride of pyromellitio aoid O.H,(CO„H), [1:2:4;5] 
with HjSO. (Baeyer, A. 166,827). Formed also 
by the oxidation of iso-durene 0-H,jUe, (Jacob, 
son, B. 17,2518). Small four-sided prisms; v. 
sol, water, bat ppd. by HOI from a eono. sua* 


tion. Converted inVistn anhydride onofusion. 
Oidoiom acetate gives in hot solutions of the 
aoid a i>p. which re-dissolves on cooling. Baryta- 
water gives a pp. which begomes orysfclline on 
heating. Lead acetate give's a flooculent pp., 
insol. acetic acid. Sodium-amalgam forms a 
hydride of mellophanic acid. 

Anhydride [238°]. Formed by fusing the 
acid. Insol. ether. 

MELOLONTHIN C.H„N,S9.. Found, togs- 
ther with leucine and hypoxanthine, in cook* 
ohafers {MeloUmtha vulgaris). The insects are 
extracted with water, the extract boiled, ppd. 
with lead subaoetate, and the filtrate freed from* 
lead by HjS and evaporated. The crystals are 
freed from leucine by treatment with aleohol 
(^hreiner, B. 4, 763). 301bs. of oookohafers 
yield l'6g. meloionthm. Silky needles (from 
water); si. sol. cold, m. sol. hot, water; v. si. 
sol. dilute alcohol* and ether; v. sol. acids and 
alkalis. Does not act on light. 

MELMESIMNE v. Dz-MF.siTYL-aoANiDmB. 

HENAPHTHYLAMINE 0„H„N f.e. 
0„H,.CH,NHj. (292°). Formed by treating the 
amide of (a)-thionaphthoio aoid C|aH,.CS.NH, 
with zinc and HCl (Hofmann, B. 1, 100). 
Alkaline liquid, readily absorbing CO, from the 
air.—B'HCl: long, sparingly soluble crystals.— 
B'jHjPtCI,: yellow orystallinf pp. 

MENISPEKMINK 0|,n,,N,O, (?). [120°]. 

Occurs in the seeds of Menispermtan cocculus 
(Pelletier a. Caventou, A. Ch. [2] 64,178). To 
extract the menispermine, the alcoholic extract 
of the seeds is first treated with cold water, then 
exhausted with hot acidulated water; the brown 
solution is ppd. by an alkali; and the pp. is ex¬ 
hausted with very weak acetic aoid, which leaves 
a brown-black mass undissolved. Or the seeds 
may be made up into a heap, and exhausted 
with alcohol of specific gravity 0-833; the alco¬ 
hol distilled off; the residue boiled with water; 
and the liquid filtered at the boiling heat; it 
then, on cooling, deposits crystals of picrotoxine, 
especially if a small quantity of acid has been 
added. The part insol. boiling water is then 
treated with acidulated water, and ppd. by an 
alkali; a granular pp. is thereby formed, from 
which alcohol extracts a peculiar yellow sub¬ 
stance ; and the residue is finally dissolved in 
ether, which deposits menispermine in the 
crystalline form. The ether leaves undissolved 
a viscous substance, which m.ay bo diosohed in 
absolute alcohol; and the solution, evaporated 
at 45°, ultimately yields crystals of parame- 
nispermine. • * 

Properties. —Prisms; insol. water, sol. alco¬ 
hol and ether. Is not poisonous. Its sulphate 
forms prismatic needles, sol. water. 

Paramauispermine [250°]. Isomerio with 
menispermine. Insol. water, el. sol. ether, v. 
sol. boiling alcohol. Dissolves in dilute aeids. 

. MENTHENE C„H„. Mol. w. 188. (167-4» 
cor.) {Athinson a.'?oshidapC. J. 41, 63); (163°) 
(Oppenheim, G. J. II, 29). V.D. 4-94 (calc. 4-78). 
S.G. if -814; S -8226; ¥ -8073 (A. a. Y.). C.E. 
p-10°) -000994; (0°-60°)-00*00. [a], - -e 18-25 
(A. a. T.). Bjo 74-0. Specific refractive energy, 
'548. Specific dispersive energy, -0313 (Glad¬ 
stone, 0. 3. 49, 622). Obtained by distilling 
menthol (1 pt.) with ZnOl, (2 pts.), or -with P,0, 
(Walter, A.82,288). Farmed also by the octioa 
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of oone. ‘EiSO, on menthol (Beekmann, A. 350, 
358). 

Propertia .—Golonrlees oil, smelling like 
opnene; m.'sol. ether jhid alcohol, T. sol. benz¬ 
ene, turpentine, and petroleum. Dextrorota¬ 
tory. 

Beaclions. —1. Combines with fuming HOI, 
forming a yellow oil C|„II|,C1. Combines also 
with HI, forming C,„H|4, identical with the pro¬ 
duct obtained by heating terpilene dihydro-di¬ 
iodide C,gH,a2HI with HI (Bouchardat a. Lafont, 
G. il. 107, 916).—2. Combines with bromine, 
foryiing C,„H|,Br„ which is split up by heat into 
HBr and cymene (Beekett a. Wright, G. J. 29,1). 
8 . Fuming nitric acid oxidises it to glutario acid. 

MBNTHOL C,.Hj„0 U. 

0 ^,.CH<cjCH^-™.>CH.CH.or 

C,H,.CH<g“-';g”^yjjj>CH.C »3 (?). Methyl- 
propyl-phenol herahydride. Mol. w. 166. [42“], 
(212°). V.D. 5 r,2 (calc. 5-41). S.G. Sf -HOO. 
[o]j=—69'3 (Morija); [a]D=—59'0 (Oppen- 
hcim); = — 49‘4 in a 5 p.c. alcoholic solution 
at 22° (Arth, A. Gh. [6] 7, 4:i8). =77-4 in 

a 21 p.c. benzene solution (Kanonnikoll, J. ]rr. 
[2] 31,348). H.C. 1,509,100 (Lougnininc,4. CA. 
[5] 23, 387). Dcposjfcd in crystals when the 
essential oil of peppermint is kept for a long 
time or cooled to a low temperature (Dumas, A. 
6 , 252; Blauchet a. Sell, A. 6, 293; Walter, A. 
32, 288; Kane, P. Ilf. 16, 418; Jjaurent, Hev. 
Scient. 14, 341; Oppenheim, C. J. 15, 24). 
Menthol is imported from Japan in tho solid 
state as ‘ peppermint camphor ’ (Moriya, G. J. 39, 
77). White crystals, smelling of peppermint; 
si. sol. water, v. e. sol. alcohol, other, CS.j, IIOAc, 
and fixed and volatile oils. Insol. aijueous al¬ 
kalis. From alcoholic NaOIl it crystallises in 
long needles. Sodium dissolves in it with evolu¬ 
tion of hydrogen. Cone, acids dissolve menthol, 
but it is reppd. on dilution with water. Menthol 
•has the refractive and disj^rsivo energy of a 
saturated compound (Gladstone, 0. J. 49, 621). 
The rate of etherification of menthol by acetic 
acid is that of a secondary alcohol (Menschut- 
kin, J. R. 13, 669). 

Reactions. —1. With K^Cr.^O, and H. 3 SO 4 in 
sealed lubes at 120 ° gives an inactive oil *rnen- 
Ihone ’ (205°), C„n„0, S.G. -9032, sol. alco- 
kol, ether, and chloroform.—2. Fuming HNO 3 
Isrms an explosive oil, S.G. W 1-061, which may 
do reduced to a yellow oil CuHuNHj {185°-190°)l 
3. Sxcess of fuming HNO, forms an acid, pro¬ 
bably glutario (j.o.).—4. Bromirte in acetic acid 
forms CggHigBr. Unstable oil.—5. Cone. HClAi; 
at 100° slowly forms menthyl chloride. I’Clj 
forms the same body.— 6 . ZnClj oi^PjG, dehy¬ 
drate menthol, producing menthene.— j. KMnO, 
in acid solution forms (@).pimolio acid CiHuO, 
[87°], of which the amide [191°] crystallises from 
water in prisma (Arth. il. Gh. [ 6 ] 7, 440; O. R. 
107,107). Formic, propionic, butyric, aJid oxy- 
menthylic acids are formed itt the same time. 
The oxymenthylic ^acid C,jH„0, boils at 174° 
under 16 mm. pressure.— 8 . Boiled with HI 
(S.Q. 1-7) for 3 days it forms a mixture ofs 
hydrocarbons chiefly consisting of CijH,, (168-6°) 
V.D. 67-26, [«]. - + 6-2. S.G. % -8264 ; -8111; 

O.E. {0°-10°) -000929; (0°-60°) 000694. B® 
78-28. Oolourless <d; T. sol. petroleum or 


benzene, less so in alcohol or ether. Odour re¬ 
sembles cymene (Atkinsen a. Toshida, C. J. 41, 
64).—9. Menthol does not react \<th hydroxyl- 
amine (Nageli, B. 16,499).—40, On heating with 
sodium and ether on the water-bath, and, after 
cooling, adding CS, there is foyned mentbyl- 
xanthogenio acid 0„H,O.CS.SH, a liquid which* 
undergoes spontaneous decomposi^on, but forms 
a yellgw crystalline copper salt CuA', (Bamberger 
0 . Lodter, B. 23, 213). 

Acetyl derivative 0„H|,OAc. Menthyl 
acetate. (223°). [a] =—114°. From menthol and 
HOAo at 120° (Oppenheim, G. J. 16,26). Liquid. 
Not decomposed by cold alkalis, but saponified 
by alculiolic NaOH at 120°. 

Butyryl derivative CjjHi.O.CO.CjH,. 
Menthyl butyrate. Obtained by heating menthol 
with butyric acid at 200° lor 30 hours (Oppen- 
hoim). (•230°-240°). [a] =-89°. 

Benzoyl derivative C,„H„OBz. [64°]. 
(230°). [o]i,= -91°. In a one p.c. benzene so¬ 
lution, trimetric crystals [i.artially decompqscd on 
distillation into menthene and benzoic acid (Arth, 
A. Gh. [ 6 ] 7, 479). 

Garbamyl derivative OuHjiNOj i.e, 
C|„H„O.CO.NIl 3 . Menthyl carbamate. [165°], 
[“]»•= —85° in a -58 p.c. chloroform solution at 
21°. Formed by passing dry cyanogen into a 
solution of sodium-menthol in dry toluene, (flie 
product is washed with water and tho toluene 
distilled oil. The crystalline mass is then re- 
crystallised from alcohol, from which tho oar- 
bamyl derivative separatee in slender prismatio 
needles (Arth, G. It. 94, 872; 98, 621; A. Gh. 
[ 6 ] 7, 433). Needles ; m. sol. alcohol and 
benzene. Sublimes at 100°. Decomposes at 
about 200°, yielding cyanurio acid. Alcoholic 
KOH forma menthol and potassium cyanate. 
A 0 . 3 O at 130° foi ina 0|„H,„OAo. Benzoic aldehyde 
and HCl form ( 0 „II,„OCO.NH). 3 CHl*h [143°]. 

Carbonyl derivative (C,„ 1 I„ 0 ) 3 C 0 . 
Menthyl carbonate. [105°]. Obtained in the 
preparation of the carbamyl derivative by eva¬ 
porating tho alcoholic mother-liqnor and boiling 
the residue with water as long af menthol and 
ammonia come off. On cooling, the carbonyl 
derivative is deposited as a crystalline mass, sol. 
boiling alcohol (Arth). Plates (from alcohol) or 
prisms (from toluene); v. si. sol. alcohol, v. sol. 
ether and benzene. Alcoholic KOH at 100° 
saponifies it. 

Phenyl-carbamyl derivative 
C,„H|,O.CO.NllPh. Menthyl phenyl-urethane. 
Menthyl phenyl-carbamate. [111°]. From men¬ 
thol and phenyl cyanate (Leucknrt, B. 20,116). 
Silky needles (from hot alcohol). 

Succinoxyl derivative 
C,„H„ 0 .C 0 .CH 3 .CH. 3 .C 02 H. [62°]. [a]B--69-6* 
in a 1-4 p.c. benzene solution. Formed by heat¬ 
ing menthene (1 mol.) with succinic anhydride 
(1 mol.) at 110° (Arth). Acicnlar crystals; v. e. 
gol. Acohol, V. si. sol. hot water. Its Na and K 
salts are very deliquescent; the Ca and Ba salts 
arc wBite pps.—AgCuHjjO,: small nee^es (from 
hot water). 

Succinyl derivative ( 0 ,,H„), 03 H 404 . 
[62°]. (220°). [«]»=-81-6° in a 1-9 p.o.benzene 
so' ution. From menthol (1 mol.) and snccinio 
Mid (2 mols.) at 150°. Trimetrio crystals (from 
alcohol). Decomposes on distillation, into soc- 
oinie acid and menthene. 
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Phtkaloxyl derivativi OuB„0, is. 
OJi.rO.CO.oA.OO;a,..[ 1103 . Wj- -106;6» 
in ft 1*6 f,o, benzene solatton. Fonaed by beatinff 
mdnthol (1 mol.) with phtbalio ftuliydride (1 mol.) 
ftU10°(Atth). Minute needles; insol. ooldwateri 
T. sol. alcohol apd ether. Oives white pps. witli 
lla and Ca 8aUB.--Mg(0„H„Oi}: laminie; almost 
insol. cold wattg. 

Phlhalyl derivativt Oj,H„0, i.e.,. 
lO,A.).CAOr [133”]. [a]„=-94-7“ in ft 2 
p.o. benzene eolation at 20°. From phthalic 
anhydride (1 mol.) and menthene (2 mols.) at 
140°. Trimetric crystals (trom ether); si. sol. 
boiling alcohol. 

Uenthyl chloride C„H„01. (o. 204”). Ob¬ 
tained by treating menthol with PCI, (Walter, A. 
82, 292) or with cono. HClAq (or a week at 100° 
(Oppenheim). Phe same body appears to be 
formed by heating menthene with (uming 
HOlAq at 120° (Arth, 0. J*. 97,323). Light oil; 
si. sol. water, m. sol. alcohol. Not attacked by 
aloobol(p EOH. With sodium menthol it gives 
menthene and menthol. 

Henthyl bromide 0„H„Br. From menthol 
and bromide of phosphorus. Non-volatile liquid. 
Oives with bromine 0„H„Br,. 

Henthyl iodide 0, jl„I. From menthol and 
eono. EIAq. Liquid; decomposed by alcoholic 
E,S into menthene and HI. 

Tetra-monthyl-silicste Si(OC„H„),. [82°]. 

(360°) at 166 mm. Formed by the action o( SiCl, 
upon menthol; the yield is 76 p.o. of the theo¬ 
retical (Hertkom, B, 18, 1696). Colourless 
prisms; T. sol. ether, benzene, ligroin, chloroform, 
CS„ and warm alcohol; el. sol. cold alcohol. 

Oxymentbylio acid 0„H„0,. (176°) at 16 mm. 
(280°). A product of the oxidation of menthol 
by KMnO, (Arth, A. Ch. [6] 7,448). Colourless 
liquid, partially decomposed on boiling at 280°; 

• V. si. sol. water, v. sol. alcohol and ether. The 
salts of alkalis and alkaline earths are very 
soluble. A solution of the sodium salt is ppd. 
by salts of Pb, Fe'", Cu, and Pt. It forma no 
acetyl derivative.—^AgA'.—NaA': white deli¬ 
quescent orystdis. 

Methyl ether MeA'. (137°) at 17 mm. 
Liquid. 

Ethyl ether EtA'. (145°) at 18 mm. 
Thick liquid. 

HEHTHOHK 0„H„0. (206-3° cor.). 

[ol,= +21°. S.G.f •9126: »^-8972. C.E. (0°-10°) 
■000882; (0°-100°) -000923. Boj 76-3. From 
menthol (80 g.J, K,Cr,0, (10 g.), an(m,SO, (10 g.) 
ftt 186°. The light oil is subjected several times 
to the action of the same oxidising mixture (At¬ 
kinson a. Yoshida, 0. J. 41,49). Colourless oil, 
miscible with alcohol, chloroform, benzene, and 
OSr Smells like dilated peppermint. Does not 
combine with NaHSO,. If a solution in petro¬ 
leum is treated with Na and CO, successively and 
then shaken with water crystals of menthol are 
got [42°]; but having [a]| — - 39° not — , 

laevo-menthons 0„H„0 is. s 

OHPr<gi|;g^>CHMe(?) (207°). B.d. if 
■8960. [o]b-- 28-2°. Menthone is ft mixture of 
two isomerides—one dextro-, the other l»vo- 
rotfttory. By using very littie acid the lesvo- 
menthone may 1^ obtained free from deztro- 
menthone and menthol. The best proportions 
Uft dOg. SsOr^n 60g.E,SO.. 800g.«ft(w, and 


46g. menthol, the mixture being ke^ at 80° to 
66° (Beckmann, A. 260,825). The menthone is 
extracted with ether, washed with dilate alkalis, 
and distilled with steam.4, * 

Properties.—Mobile liquid, smelling faintly 
of peppermint; si. sol. water, misoiblewith al¬ 
cohol, ether, and petroleum-ether. The mole¬ 
cular weight determined by Baoult’s method 
agrees with the formula. The molecular (S- 

fraotion is 46-3.' Lievo-menthone is 

\n’ + 2/d 

converted into a mixture of dextro- and Issyo- 
menthone by acids, bases, water, heat, or even 
on keeping. 

Oxivi 0,.H„NOH, Mol. w. 169. [68°]. 
[a]o=-42-6°. Crystalline; sol. dilate alcohol, 
ether, and petroleum-ether. Baoult's method 
gives, when acetic acid is used, the mol. w. 
169, but when*benzene is used it gives 251. 
With HCl the oxim forms a compound 
(C,.0,.N0H)HC1 [119°], a white crystalline 
powder.—“ CjjH„NON a. 

Dextro-menthone CuH„0. Mol. w. 154. 
(208°). S.G.||i-900. [a]„=+28-14°. Obtained 
by freezing a mixture of H^SO, (10 pts.) and 
water (1 pt.), adding menthene, (2 pts.), and 
shaking. The temperature is slowly raised to 
30°, the product poured itfto ice, and the men¬ 
thone extracted by ether (Beckmann, A. 260, 
334). Colourless mobile oil; si. sol. water, 
miscible with alcohol, ether, and petroleum- 
ether. The mol. w. determined by Baoult’s 
method is 160. The action of acids, bases, 
water, heat, and time convert dextro-menthone 
into a mixture of dextro- and laivo-menthone. 

Oxim C„H„NOH. Thick oil, slightly l»vo- 
rotatory. The mol. w. determined by Baoult’s 
method is 166 when acetic acid is used, and 228 
when benzene is employed as solvent. — 
(0„H„NOH)HC1. [c. 97°]. Deliquescent. — 

»C„,H„NONa. 

MENYANTHIN»C,.H„0„. [60°-116“]. A , 
litter glucoside found in buckbean (menyani/ws 
trifoliata) (Btandes; Kromayer, Ar. Ph. [2] 108, 
267; 124, 87; Fr. 1,18). Prepared by treating 
the aqueous extract with animal charcoal at 
65°, and subsequently extracting the charcoal 
with alcohol. Amorphous yellowifh mass; si. 
sol. cold water, v. sol. hot water and alcohol, 
insol. ether. Dissolves in aqueous alkalis. Its 
solutions are not ppd. by metallic salts. It is 
ppd. by tannin. ]yhen distilled with dilute 
lIjSO, it gives off volatile menyanthol, w]^« 
glucose 0,H|,0,Oaq remains behind. 

Menyanthol C,H,0 is an oil smelling like 
benzoic aldehyde. It reduces ammoniacal 
AgNO,.« By«expoaure to the air, or by potash- 
fusion, ibis converted into a crystalline sub¬ 
limable acid. 

Henyanthin. This name has also been 
.applied to inulin when prepared from buckbean. 

H£XCAPTAIi%. Codpounda of the form 
BCH(8B]y They may be viewed as thio-acetals 
or as the sulphur-compounds conesTOnding to 
the alkyl derivatives of ortho-aldehydes. 7. 

^HIO-AimXHYDBB. 

MEBCAPIAH CAS <•*• CASH, 
mercaptan. tThio-aicohol. Mol. w. 82. (86-65. 
B.O. ¥ -8891. VJ). 2-11 (calc. 3-16). B.V. 78 
(Lossen, A. 354. 71). HJ.p. 14,480. HJ.r. 
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lt,S71 (ThSmMB). Bgo (NMini, (?. tS, 
801). 

FomtaUgit. —1. By dietilling ealoinm ethyl 
■olphete 0 BEt,(S 04 ), \mh a eolation of barinm 
enlphydrate (Zeise, P. 81, 869).—2. A mixture 
of uoohol and HjSO, is neutralised -with KOH, 
decanted from ppd. K,SO„ mixed with excess of 
KOH, saturated with H^S, and distilled (Woh¬ 
ler).—8. A solution of KOH (3.G. 1-8) is satu¬ 
rated with H^S, mixed with an equal volume of 
a cone, solution of REtSO,, and distilled from a 
water-bath (Liebig, A. 11, 14; 2!), .84). The 
piyduct is freed from Et,S by fractional distilla¬ 
tion (Claesson, J. pr. [2] 16, 193).—4. From 
KSH and EtOl (Begnault, A. Gh. [2] 71, 890).— 
6. From KSH and EtI i(Baudrimont, G. B. 64, 
616).—6. By reducing with HI at 160“ the solid 
Ihio-aldcbyde obtained by passifig H^S into a 
mixture of aldehyde solution i^d iodine (B8t- 
tinger, B. 11, 2208).—7. Together with HEtSO, 
and ether, by heating alcohol saturated with SO, 
insealedtubes(Endemann,i4.140,836; Pagliani, 
B. 11,166). 

Privation .—A cold mixture of alcohol 
(1 litre) and H.,SO, (500 o.c.) is diluted with ice 
and then added to a solution of crystallised so¬ 
dium carbonate (4 kilos). The product is con¬ 
centrated until Na,8y, separates. The mother- 
liquor is further- concentrated, and mixed with 
KOH (800 g.) dissolved in water (1,500 o.c.) pre¬ 
viously saturated with H-S. The whole is heated 
on a water-bath, and the gases are passed first 
through a strong solution of caustic potash 
(60g.) and then into a solution of KOH (850 g.) 
in water (700 g.). The small amount of H^S 
contained in the latter solution is ppd. by lead 
acetate, and the mercaptan liberated by HCl. It 
is dried with K-CO, and distilled (Klason, B. 20, 
8407). 

Properties. —Colourless, very mobile, liquid, 
having a peculiarly persistent alliaceous odour. 
V. si. sol. water, miscible with alcohol and ether. 

* Very inflammable, and bnrm with a blue flame. 
A drop of it when briskly agitated on the end 
of a glass rod becomes solid, possibly through 
formation of a hydrate. Neutral to litmus. An 
alcoholic solution forms a yellow pp. with lead 
salts, and white pps. with cupric acetate, mer¬ 
curic salts, (hid trichloride of gold. The alco¬ 
holic solution is turned blue by FeCI, (Bathke, 
A. 161,148). Mercaptan is a reducing agent; thus 
it converts nitro benzene into azo-benzene. Mer¬ 
captan decomposes salts oi phenyl with forma¬ 
tion of sodium phenylato and a thio-ether (It. 
Beiflert, J. pr. [2] 31, 462). But with phenyl 
salicylate it acts thus; C.H,(OH)CO,Ph -f NaSEt 
c Oj[l,(ONa)GO,Ph-I-HSEt. A trace of isatin 
dissolved in snlphurio acid gives, wfth trace of 
mercaptan, a fine green colouration (Berthelot, 
O. B. 108, 850). 

Beactions,— l. Boiling nitric acid {S.G. 1'4) 
becomes red, deposits an oit and ultimately 
forms ethane sniphmio acid. Weakdr nitric 
toid (S.G. 1'23) forms EtS02EEt.—2. Potassium 
forma hydrogen nnd KSEt.—8. PjS, forms 
EtJPS, and Et,HFB, (Carius, A. 112, 190).—4. 
Bromine forme EtBr and S,Br, (Friedel a. Laden* 
burg. A, 146, 189).—6. Heated jn sealed tubes 
with diaio-eampounds (diazo-salicylie acid, diazo- 

S heool ehloride) it forms di-etbyi disulphide, the 
Imo- MMnponnd being tedueed exactly as when 


boiled with aleohol (B, Behialtt a. 0. Mitten- 
sway, J.pr. 126,192) ; OJa,(OH)JI:N01 + 2EtSH 
-Et,S,-bN,-l-C,H..OH-tH<i,-«. PCa, at 100° 
forms thiophospborous ether P(SEt)„ a fefid 
oil, resolved by distillation into phosphorus and 
EtjS,.—7. GC1„ acting on NaSEL forms O(SEt). 
a hght oil, S.O. 1-01, decompose^n distillation. 
CjGI, with NaSEt gives G 2 (SEt),/a heavy fetid 
oil, aplidifying at very low temperatures. OjOlt 
heated with NaSEt at 100° gives G,( 8 Et)„ orya- 
tallising in rhombohedra [64°].—8. SjGl, forms 
HGl and Et^S,, which is resolved by distillation 
into Et,S, and S^—9. TiGl, gives EtSHTiGl, 
and (EtSH)jTiGl. (Demarqay, Bl. [2] 20,132).— 
10 . Keacts with ketones forming ‘ meroaptoles ’ 
or thioketates. Thus HGl passed into a mixture 
of acetone and mercaptan forms (CH,),G(SEt), 
(Baumann, B. 18, 887).—11. Mercaptan sus¬ 
pended in iee-water and mixed with diazobenz- 
ene sulphonio acid and soda gives explosive 
yellow needles of SOiNa.O,H,.N., 8 Et. When 
the alcoholic solution of this salt it boiled 
SO,Na.C,H,.SEt and nitrogen are formed (Stad- 
ler, B. 17. 2076). 

Salts.— All metallic meroaptides are decom¬ 
posed by HGl.—"KSEt. From mercaptan and 
K. Dull white granular mass, v. sol. water, si. 
sol. alcohol. Its aqueous solution gives a yellow 
pp. with lead salts.—NaSEt. From mercaptan 
and Na or NaOEt Grystalline mass, v. sol. 
water and alcohol. Its aqueous solution is al¬ 
kaline in reaction, and gives off all its mercap¬ 
tan on boiling. In dry air it oxidises to 
G.,HjSO,Na. When oxygen is passed through 
its alcoholic solution Et .,8 is formed.—Zn(SEty,; 
white, indistinctly crystalline pp. obtained by 
adding mercaptan to aqueous zinc acetate. Sol. 
NHjAq and reppd. on neutralisation.- Gd(SEt), 

—Go(HEt),: gummy pp. Unlike the other mer- 
captides it is not attacked by laming HNO,.— ' 
Ni(SEt) 2 : chocolate brown powder, not decom¬ 
posed by water.—’‘Fe( 8 Et),: from FoGl„ mer¬ 
captan, and ammonia. Black slimy mass, re¬ 
solved by heating into mercaptan and ferrous 
hydrate.-EtSFe(NO), [78°]. Ftom KSFe(NO), 
and EtI (Pavel, B. 16, 2607).—TlSEt: yellow 
curdy pp., si. sol. water.—Ca(SEt) 2 . Obtained 
by adding mercaptan to a solution of CuSO, 
mixed with NaOAc. Pale-yellow amorphous 
powder (Klason, B. 20, 3407).—Hg(SEt),. [77°]. 

S. 7 in 85 p.o. plcohol. Formed on shaking HgO 
with mercaptan or with an alcoholic solution of 
mercaptan, i%e action being attended with great 
evolution of heat. It is from this body that 
mercaptan derives its name (corpus mereurio 
aplum). White unctuous scales. When its al¬ 
coholic solution is heated to 190° it is decom¬ 
posed into mercury and Et,S, (Otto, B. 18,1289; 
15, 126). The same decomposition appears to 
occur when it is heated in the dry state. It is 
not decomposed by a<iueous KOH, but aqueous 
,K,S* forms some HgS and KSEt. H,S forms 
HgS andwnercaptan. Nitrio acid oxidises it to 
(OJff,SO,)pigHgO. When melted wijh lead the 
products are mercury, FbS, and Et,S. Heroury 
mercaptide forms with iodoform needles of 

r l 8 ),Hg) 2 GHI, [86'5°] (Jackson a. Oppenheim, 

8 , 1088).—EtSHgGl. White bulky m., ob¬ 
tain^ on mixing an alcoholio solution of mer- 
eaptan with HgGlj. Changes after some time 
to erystalline iMninsi. St tol. watey and ether, 
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mi aol. boilioj alcohol (Debna, A, 73, 18).— 
Pb(BEt),. ITe Flow pp., got by mixing alcohoUo 
solutions of lead acetate and mercaptan* Be* 
co&iposed by heating with alcohol at 190° into 
PbS and EtjS.—Bi(SEt),. P9°]. Obtained by 
mixing a solutijn of a salt of bismuth with mer- 
Saptan. Long flexible yellow needles, m. sol. 
alcohol and etiter. Oxidises in the air. Ilesolved 
by heat into BiS and EtjS.—Sn(SEt),. Formed 
by mixing solutions of mercaptan and SnCl, in 
CSj, and evaporating the solvent. Also from 
mercaptan and a cone, aqueous solution of 
(inCl,. Oil, remaining liquid at — 40°. May be 
distilled in vacuo, but when heated under at- 
mospherio pressure it decomposes yielding 
£t, 8 . and metallio tin.—Sn( 8 Et) 2 : yellow pp. 
which quickly oxidises in air.-EtSSbCli. Oil, 
formed by evaporating a mixture of mercaptan 
and BbCl,. Decomposed by water with libera¬ 
tion of mercaptan.—As(SEt)j. Obtained by 
adding NaBEt to an ethereal solution of AsCl,, 
Oil, with unpleasant odour. Decomposed on 
^stillation into arsenic and Et^S*.—ClAsIBEt),. 
From AsGl, and mercaptan in the cold.—EtSAu. 
White gelatinous pp. obtained on mixing dilute 
aloohoUc solutions of auric chloride and mer- 
oapton.—Pt(SEt) 2 : light yellow pp.—Ehj(SEt),: 
yellow pp. 

Sydrate EtSH ISH^O. Solidifies as aorys- 
talline mass when moist vapour of mercaptan is 
passed through a condenser cooled below 8 ° (H. 
Miiller, Ar. Ph. [ 2 ] 160, 147). Mass of small 
needles, insol. water and mercaptan. A com¬ 
pound containing 1'6 p.c. carbon, crystallising 
in prisms, is obtained by pouring mercaptan 
into a solution of H.,S at 0°. It perhaps contains 
H,S as well as water. It melts and decomposes 
above 8 ° (Blaikie, Pr. E. 10, 87). 

HEXCAPTANS. {Sulphydrates.) Compounds 
of the formula RSH where It is a hydrocarbon 
radicle. They may be viewed as acid ethers of 
snlphydric acid or as alcohols in which 0 has 
beea displaced by S. Just as H^S is more acid 
than BUG, the mercaptans are more acid than 
the alcohols. ‘Jhus they readily form salts by 
reacting with metallio oxides, and they derive 
their name from the ease with which they form 
mercuric salts. The salts of mercaptans may 
be called mercaptides. The mercaptans boil at 
a lower temperature than the corresponding 
alcohols, just as H^S has a lower boiling-point 
than HgO. The mercaptans have an unpleasant 
odour. They are very readily oxidfsed, farming 
disulphides BgS,, and Anally sulphonio acids 
BBO,H. The oxidation to sulphonio acids is 
best effected by nitric acid, and the chlorides of 
the sulphonio acids BBO-^Cl when reducod^by 
tin and HCl yield the mercaptans again (Togt, 
A. 119, 163), By beating mercaptans with 
HjSOj disulphides are farmed (Erlenmeyer 
a. Disenko,/. 1861,690). 

Preparation. —1. Fatty, but not aronfhtic, 
mercaptans are formed by heating a iolution of 
KSH wit)^ alkyl chlorides or u^des or* with 
potassium alkyl sulphates.—3. By heating alco¬ 
hols or phenols with P,S. (KekuU, A. 90, 811; 
Z. 1867, 193). The yield is small.— 8 . By re- 
dnging chlorides of sulphonio acids with zinc or 
tin and dilate H,SO, or ROl. This process is 
very convenient tor the preparation of aromatio 
mercaptans. The product is distilled with steam. 


4. Aromatio mercaptans may be pi%pared hy 
treating diazo- compounds with K,B (fflason, a. 
20, 360).—6. Aromatio mercaptans may be ob¬ 
tained by reducing the ooit^ssponding'diBalphidea 
with zinc and H^SO,.—6. Aromatio mercaptans 
can be formed, together with the corresponding 
sulphides, by the action of aluminium chloride 
on a mixture of hydrocarbon and sulphur at 80° 
(Friedol a. Crafts, Bl. [2] 31, 464).—7. When 
three atoms of hydrogen in the benzene nuolens 
have been displaced by chlorous radicles, and 
two of these are NO, and a halogen in ortho¬ 
position to each other, alcoholic KSH disp]a<y>3 
the halogen by SH (Beilstein a. EurbatoS, A. 
197, 75). —8. By treating aromatio diazo- com¬ 
pounds with sodium thiosulphate and reducing 
the resulting aromatio thiosulphates with zinc 
and HjSO, (Doeckart, O. P. 1887, 46,120). 

Properties.—^Oila or crystalline solids with 
unpleasant odour. Insol. water. The salts of 
the heavy metals are sparingly soluble in water. 
The mercuric salts can usually be rcoryetallised 
from alcohol. When a small quantity of a 1 p.o. 
solution of isatin in H^SO, id mixed with a few 
o.c. of the strong acid and a small quantity of a 
fatty mercaptan, a green colouration is pro¬ 
duced. Aldehydes and the higher alcohols inter¬ 
fere with the isatin reactions, and in this case 
the liquid may be shaken* with a solution of 
KOH and then mixed with a little sodium nitro- 
prusside, when a reddish-violet colouration is 
produced (Denig6s, G, B. 108, 360). The alkyl 
sulphides do not give this reaction. When 
sulphides are present they should first be ppd. 
by an alkaline solution of FbO. 

Ileactions. —1. The amraoniacal solutions of 
aromatio mercaptans oxidise in the air with 
formation of disulphides.—3. When HCl is 
passed into a mixture of a ketone and a mer¬ 
captan condensation takes place and a thioketate 
or ' mercaptolo ’ is formed, e.g .: 

(CH,),,CO -e SHSEt=(CH,)2C(SEt)j+HjO 
(Baumann, B. 18, S87).— 3. The alkoyl deriva¬ 
tives of aromatic o-amido-meroaptans readily 
split off HjO, forming anhydro- compounds, e.g .: 

C.H,<gH = H^O -H C.H,<^^C.CH.. 

These anhydro- compounds may even be formed 
by boiling the alkoyl derivativesvof aromatio 
amines with sulphur. They are also formed by 
the oxidation (by K,FeCyJ of the thio-alkoyl 
derivatives of aromatio amines. They are vola- 
ttie liquids which exhibit feeble basic characters, 
and regenerate the amido-mercaptans when fiyed 
with potash (Hdfmann, B. 13, 8,1333; Jacob¬ 
sen, B. 19, 1069). When o-amido-mercaptans 
are diazotised they produce characteristic stable 

compounds of the form 0,H,<^g^N. 

HEBCAPTITBIC ACIDS. Acids obtained by 
placing ohloro- or bromo- benzene in food eaten 
,by dogs. V. Bnonp-SHiiNYL- and CBnoao-PHKMVir 
UZBCAPfOBIO xems. * 

UEBCDBAaiUeHIDU COHFODNDS. (Apt- 
numio-meraury compounds. Ammoniacal mer¬ 
cury bases. Mercuramines.) By the reactions of 
azmmonia, or ammonium salts, on compounds 
of Hg, oompounds are obtained, many of which 
may be represented by the emplciou formulas 
a:^X.pNH, and zHgl^.pKB, where X w oeidip 
radicle; lome of the compoaada, however) eoa- 
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tain tt Jbd H (n the Ta(i<f ; and some ate 
eomposed o( N, Hg, and aoimo radioles only. 
The menyrammoninm oompounds, as a class, 
do not react as lo^a compounds ot Hg salts 
with NH,, but rather as compounds ot Hg, N, 
H, and acidio radicles. 

The merourammonium compounds were re¬ 
garded by Kane as compounds ot NHjHg. Thus, 
the compound HgO.NH, was formulated as 
NHjHg.OH, and the compound HgSO,.2NH, as 
NH,Hg.O.SO,ONH, {A. Gh. [2] 72. 216). Hirzel 
(A. 84, 258) represented the merourammonium 
compounds as compounds ot mercuric nitride, 
NjHgj. Gerhardt suggested that these com¬ 
pounds are derived from NH, by replacing H by 
Hg; and after the ammonium hypothesis had 
been somewhat developed, Hofmann attempted 
to derive the compounds in qiftstion from dif¬ 
ferent hypothetical moromamjiioniums, i.e. com¬ 
pounds formed by replacing the H of NH, more 
or less completely by Hg (o. SandwOrterbuchder 
Ghemic [2nd ed.) 2, 751; cf. Sohmieder, J. pr. 
76,147 i Nesslor, J. 1856. 409). On this view, 
the oompounds *IIgCl,.2NII, and HgSO,.2NU, 

are represented as Cl 

Hg<^j{’>SO„ sierived from and 

The merourammonium compounds 


Class I. tfcBoiraovs ooicroiniBS. 

Scries (i.) liereuro - arnmonitoH tom- 
pounds; e.g. (Nn,Hg)Ca- 
„ (ii.) Dimelturo-ammonium com¬ 

pounds ; e.g. (NH,Hg,)01. 

Class II. Mbuoukio oourODNOs. • 

Series (i.) Mercuri - ammonium com¬ 
pounds; e.f. (NH,^g)01. 

• „ (ii.) Dimercttri-ammonium com¬ 

pounds ; e.g. (NHgJ-O. 

„ (iii) Mercuri-diammonium com¬ 
pounds; e.g. (N,H,Hg)I,. 
n (iv.) Ditnercuri - diammonium 
compounds ; e.p. 

(N,H,Hg.,)S0,.II,0. 
n (v.) Trimercuri - diammonium 
compounds ; e.g. 

(N.,H,Hg,)S0,.2H,0. 

Class III. Mekcuboxy-amkonium oomvocnds ; 
e-p. (NH,Hg.,0)0II; (Nn.,Hg.,0),S0,. 

Dimercuio-ammonium chloride (NH,HgJCl 
is sometimes called mcrcuro-chlorSmide or 
amido-mercurous chloride ; to express this view 
of its constitution the formula is written 
IIg.,(NH,)Cl. So also meronro-ammonium 
chloride (NH,Hg)Cl is sometimes called amtno- 
nio-mercuroiis chloride, and the formula 
is written, empirically, HgCl.NH,; tl^ for¬ 
mula of this compound is frequently doubled, 
and the name mercurosammonmm chloride— 
(N,H,Hg,)Cl.,—is given to it. The salts called 


may bo divided, on this view, into classes ao- \ 
cording to tho hypothetical Hg derivative of am- i 
menium from which they are supposed to bo 
derived. Thus we have the following: N.jH„Hg 
^mercurammonium, N,H,Hg,=»i«rcu>-osam»w- . 
niMJU, N.,n,ng, = dimcmtra»»»ioniu»j, NjH.Hg, j 
= dimercurosammonium; the merourammonium i 
compounds are those containing divalent Hg, ' 
and the compounds ot monovalent Hg are called 
merourosammonium derivatives. The compound 
2HgO.NH;„ obtained by the reaction of HgO 
with NH,Aq, is represented on the ammonium 
hypothesis as hydrated mercurammonium hy- ! 
droxide, NUg,,0n.H,0. i 

A division is sometimes made between those i 
merourammonium compounds which contain N 
and H in tlie ratio N:U„ and those which con¬ 
tain these elements in the ratio N;!!,; the latter 
are called mercuramide compounds. 

Although some compounds readily give off 
NH, when heated, and othprs only when heated 
v^th alkali, yet it seems simpler to name all the 
''ompounds under consideratiAn in accordance 
with the ammonium hypothesis. In this article 
the mercurammonium oompounds are divided 
into vwo classes, mercurous and Ihercnrio; the 
former being called merouro- and the latter mer- 
euri- oompounds; the name given to eaoh com¬ 
pound is intended to indicate the number of 
NH, groups from which the cofupound is derived,, 
and the number of Hg atoms (mercurd- or mer- 
enri-) in the formula. Several compounds are 
known whose reactions seem well expressed 
by supposing tBem to contain the group 
>Ig.O.Hg; such compounds are called mercua- 
axy-ammonium derivatives in this article. 

'The following table preseniSi the olassifica- 
tlon and nomenolatare adopted in the present 
■itielet- 


in this article mercuroxy-ammonium oompounds 
may bo regarded as hydrated dimercxiri-ammo- 
nium salts; thus, the chloride (NH,Ilg.,0)CI 
may be written (NHg_.)CI.H,0, and the car¬ 
bonate (NH 2 Hg, 0 ).,C 6 , may be written 
(NHg,).,CO,.2H.,0. 

Class I. Mebcuboos COMPOUNDS. NH,_j,Hg;EX. 

Tho experiments of Barfoed (J. pr. [2] 39, ‘ 
201 ) make it probable that the sp-called mer. 
curo-ammouiuni compounds are really mixtures 
of mercuri- compounds and Hg. B. asserts that 
exactly half the Ilg in the black pps. formed by 
NH,Aq in solutions of mercufous salts exists 
uncombined, that nearly the whole of this Hg 
disappears as vapour when the pps. are freely 
exposed to air, and that tho light-coloured com¬ 
pounds remaining are the same as those pro¬ 
duced by adding NH,Aq to mercuric salts. To 
the pp. produced from HgNO, Barfoed gives the 
.composition3Hg + 2(HgNH,.NO,)HgO; thatpro- 
duced from Hg/iO, is 4Hg (NH,Hg),SO,.2HgO; 
that from HgCl is Hg-t NH,HgCl; and that 
from Hg-jOjO, is 4Hg-l- (NHjHg),C,0,.2Hg0. 

Series (i.) Mercuro-ammoniumcompounds; 
NH,HgX. 

* Heronro-ammonium chloride, (NH,Hg)OL 
(Ammonio-mercurous chloride (HgChNH,). Mw- 
curos-ammonium chloride (N,H,Hg,.Cl,).) A 
black powder, obtained by saturating HgCI, pre- 
paTed by ppn., with NH, gas; on gently warm¬ 
ing all NH, is given off (H. Bose, P. 20, 168). 
Thd dissociation of this componn4 has been 
studied by Isambert (C. B. 66 , 1269; v. Disso¬ 
ciation, vol. ii. p. 397). According to Barfoed 
(J. pr. [2] 39, 201) the compound formulated as 
above ie really a mixture of Hg, mercuri-aqypo- 
nium chloride (NH^gOl), and NH,Oi. 

Series (ii.) Di^rcuro-emmonium com¬ 
pounds ; NH^,X. 





•. 840’ in ft ntort nOUob, i, OS. [^18,889 
X»niul.ftaau^iiiB bromide, (NEl^, 
Wtraiti-bmmamid»,of amido-timmTic Stride 
(Hg;NH,3r), IHmerturi-diammonium Iromidt 
A yellov powder, obtained by 
ppg. Hpr,Aq with ezcees of NH,Aq (cf. Mer. 
curi-ammmium chloride, supra). Insol. water 
or alcohol, slowly ohanged by cold water, more 
quickly by hot water, to NHgjBr (Pesci, Q. 19, 
509). E. sol. KHj&q. Heated gives N, NH„ 
and HgBr; when very slowly heated to o. 340° 
gives NH,, HgBryNH,, and NHg,Br.HgBr, 
(JSitsoherlich, J, pr. 19, 455). 

Series (ii.) Dimercuri-arnmonium com. 
pounds ; NKg^X. According to Pesci (O. 19, 
509) many and probably all the dimerourj-am- 
monium salts, when digested with KH.Cl, NH,Br, 
or NH,I solution, evolve NH, in the proportion 
of 4NH, for each NHg, group in*the dimercuri- 
ammoninm salt. This reaction may be applied 
to estimate dimercuri-ammonium salts, by con¬ 
ducting the digestion in a closed vessel contain¬ 
ing a dish with a ifteasured quantity of normal 
oxalio acid. 

Dimercuri-ammonium hydroxide, NHg,,.OH. 
(Mercurammonium hydroxide). ■ Prepared by 
saturating yellow Hg^ with NH, under increased 
pressure, finely powdering, and again saturating 
with NH,; or by shaking HgO with alcoholic 
NH, for some hours and drying at ordinary 
temp, in NH, gas; the product, which is 
NHgjOH.HjO, is then heated in dry NH, to 80°- 
85°. The operation should bo conducted in the 
dark (Weyl, P. 121, 601; 131, 539). A brown 
powder; explodes when strongly heated; de¬ 
composed by water, with evolution of NH,; 
absorbs CO, from air, evolving NH, at the same 
time; dissolves in warm HClAq or HNO,Aq 
with formation of salts of Hg and NH,. 

Heated to 100° in absence of air, gives di- 
mercuri-ammonium oxide (NHg,).,0. A 
•dark-brown powder which exjftodes when heated, 
struck, or rubbed in a mortar; readily combines 
with water to form NHg,.OH.H,0; soluble in 
HClAq and HNO,Aq; reacts with HCl gas to 
form HgCl, and NH,C1. This oxide is also 
formed by the action of liquid NH, on HgO. 

The hydrate of dimercuri-am¬ 
monium hydroxide NHg,,OH.H,0, is a 
yellow powder, obtained as described above. It 
appears to be isomeric with mercuroxy-am- 
monium hydroxide (NHrHg,®)OH (p. 211). ° 

Wmerouii - ammonium chloride, NHg,.Cl. 
(ilereurammonium chloride.) Obtained by treat¬ 
ing the hydroxide (o. supra) with alcoholic solu¬ 
tion of HOI; also by toeating the oxychloride 
formed by fusing together HgO and HgCL in the 
ratio S^O:HgCl„ with liquid NBi,, and re¬ 
moving excess of NH, by warming in a stream 
of dry air at 150°, Forms a yellow powder; de- 
o^ppsed suddenly at 3fl0° to ^01, Hg,and N ‘ 
®®9). Not acte^n by i 
boi^g water; decomposed by hot EOHAq with 
production of NH, ftnd HgO; slowly dissolved i 
by eold HClAq. , 

Eorma ■ double eompound with mer- ^ 
curio ehlorlde fiNH^ciHgCl,. (dimerouri- i 
ummonium-merouria ehloride), A rod oryatallioe 1 
i — produced by veiy slowly 1 1 


fa ft niiort until b^^ to m 
oompound reacts vrithhotHOlAq toforo 
and HgOU; it is said to bea.mioaa^ 


solutions (Mitscherlich, J. pr. 1& 4fi8). Heated 
to 800° it separates into N, HgCu. and Hg. .• 
Dimerouri - ammonium broinde, NB^3r. 


ij pp. (NH,HgBr) with water; better, by a^ng 
excess of NH, carbonate to HgBr,Aq, washing 
'« the pp. of 4NHg,Br.6NH,Br with NH, carbonate, 
warming with KOHAq, and washing with cold 
. water (Pesci, G. 19, 609). Also obtained, ao- 
, cording to Pesci, by the action of dilate HBrAq 
. on Millon’s base (NH.,.Hg,0)OH. A yellow 
, powder, insol. water, sol. HClAq, insol. HNO,Aq; 

1 decomposed by heat, without melting, yielding 
. NH, and a sublimate which contains Hg (Pesci, 

1 I.C.). Digested lor a short time with boiling 
. NH,BrAq, and filtered, small crysfplg of 
. NHg,Br.3NH,Br are obtained. This oompound 
t seems similar to fusible white precipitate ; 
it is^ described on p. 210 as mercurt-diam- 
monium bromide. The doable compound 
, 4NHg,Br.5NH,Br is obtained, in clear micro¬ 
scopic needles, by adding excess of NH, car- 
! bonate to HgBr,Aq (Pesci, I.C.). • 

_ Dimerouri-ammonium iodide, NHg,I, is ob¬ 
tained by the action of liquid NH, on the oxy- 
iodido formed by fusing together HgO and 
Hgl, in the ratio SHgOiHgl, (WeyhP. 191,601; 
131, 639). 

Dimereuri-ammonium selenate, 
(NHg,),SeO,.2n,0. A white pp. which darkens 
in light and is decomposed by heat; obtained by 
dissolving the basio selenate Hg3eO,.2HgO in 
oono. NHjAq, and ppg. by much water (Cameron 
a. Davy, 0. N. 44, 63). 

Series (iii.) Mercuri-diammonium com¬ 
pounds-, N.HjHgX,. ^ 

Herenri-diammoninm chloride, N,H,Hg.01r 
(Mercurammonium ehloride. Wusible white 
precipitate. Ammonio-mercuric chloride, 
HgCl,.2NH,.) Eammelsberg (J. pr. [2] 88, 668) 
regards this salt as a doable compound of di¬ 
merouri-ammonium chloride—NHgjOl—and 
NH,C1. He formulates it as NHg,C1.8NH,01 
{v. infra). 

When an alkali carbonate is added to 
, HgCliAq containing NH.Cl, a white pp. is ob¬ 
tained ; this pp. was called in pharmacy mer- 
curius preeipitatus albus, and tor long was sup¬ 
posed to be the same as that formed by adding 
NH,Aq to HgCl,Aq. W6hler (P. 26, 208) fouM 
tbatothe pp. formed by alkali carbonate, in 
presenee of sal-ammoniac, melted when heated, 
before volatilising, but that the pp. formed by 
ammonia volatilised without melting. The 
former pp. was then called fusible white preeipi- 
VUe, to dist^guish it from ^ latter to whuh 
the na{ue infusible white precipitate was given. 

The researches of Emg {Ar. Ph. 43,*1) have 
shown that pure meronri-diammonium ehloride 
cannot be obtained by addition of alkgli car. 
^lonate to HgCl,Aq containing NH,01 at the ordi. 
nary temperature; the pp. consists of ft twW- - 
ture of merouri-ammoniom cdiloride (infusible 
white precipitate, NH,^.01) and metonri-diain. 

P 
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Boniam oMorids {fusible white precipitate, 
N,H,Hg.01,); the longer the pp. remama in 
eooiaot vitb the supernatant liquor, and the 
higher the temperature, the greater is the amount 
at fusible white precipitate formed. Krug found 
that almost pu):e KH^HgCl (infusible white pre- 
'cipitate) was obtained by adding Na,CO,Aq to 
l^CljAq mixod with NH,C1 at 0°, and Altering 
at once (about 4NajCOj:3HgClj:9NH,Cl). The 
first pp. formed by the alkali carbonate therefore 
probably always consists mostly of mercuri-am- 
monium chloride, NH.,Hg.Cl, but this is acted on 
by the NH,C1 present, and thus more or less 
MgH^g.Cl, is produced j CO, is also given oft 
from the alkali carbonate used, and this CO„ 
according to Krug’s experiments, seems to change 
some of the NH,HgCl to Hg01,.irHg0 (with 
siruultaneousformationof NH,ClandNH,HOO,), 
which oxychloride then probably reacts with 
KH.Gl to produce N,H,Hg.01,. 

Prcporolion.—HgCl,Aq is dropped into boil- 
^8 N^,01Aq containing NH„ as long as the 
pp. which forms is rcdissolved, and the liquid is 
allowed to cool. ’I’he compound crystallises out 
in garnet-red dodecahedra. Melts at c. 300° 
with decomposition. 

Properties a^id Jleocftons.—Small red do¬ 
decahedra ; also formed by ppn. with Na^CO, 
as a white powder. Gently heated, gives off hall 
its NH„ leaving HgCl,.NH, (v. infra) ; melts at 
c. 800°, evolving N and NH, and yielding a 
sublimate which reacts with water to form 
NH,C1, Hg01„ and HgCl. Boiling water 
reacts to form merenroxy-araraonium chloride, 
(NH2.Hg,0)Cl, and NH<C1. Alkalis evolve NH,. 
According to Bammolsberg (J.pr. [2] 38, 668) 
three-fourths of the N of merouri-diammonium 
chloride is evolved by the action of hot alkali 
solution; hence B. assigns to this compound 
the formula NHg,C1.3NH,Cl; but as the action 
of boiling water on N,H,Hg.Cl, is to produce 
fNHrHgjOlOl and NH.Cl in the ratio 
(NH,.Hg20jCl:3NH,Cl, it is easy to account 
for the action^ of boiling alkali without suppos¬ 
ing fusible wlfite precipitate to be a double com¬ 
pound of NHg,Cl with NH,C1. Iodine reacts 
energetically; according to Fliickiger (B. 8,1619) 
the reaction isexpressed thus 6(N,H,Hg.01,) + 21, 
- N, 6NH,C1 + 4NH, + 2HgCl, + 2HgI, + 2HgCl. 
Liquid ammonia dissolves N.,H,HgCl,; after 
prolonged action, and evaporation of the excess 
of NH,, a white crystalline mass remains which 
has the same composition as tire original, ac¬ 
cording to Weyl (P. 1, 647). 

Combination. —The compound HgOI,.NH, 
may be regarded as a compound of N,H,Hg.Cl, 
wi^th HgCl, [N,H,Hg.Cl,.Hg01,=8(HgCl,.NH,)]! 
This compound is formed by heating HgOU in 
dry NH„ or by distilling HgO with NH,C1; it 
melts when heated and distils without much 
change; it is decomposed by water, forming 
NH,Hg.01 and Hg01,.NH.Cl (Kune, A. Ch. [8] 
72,215). 

Hsrjnri-diammoninm bromide, N,B,Hg3r,. 
Small microsoopio, rhombohedral, transparent 
crystals; obtained by adding excess of NH, 
carbonate to HgBr.Aq, boiling the pp. o{,. 
4NHg,Br.6NH,Br for a short timewithNH,BrAq, 
filtering, and allowing to cool (Pesci, G. 19,609). 
Also farmed by treating dimercuti-ammonium 
bromide (NHg3r) with boiling NH,BrAs: hj 


the action of NE,Ak} on solution HgBrrNHEi 
also by adding alcoholic Nl^ to HgBr, dissom 
in alcohol (P., U.), Melts at o. 180° wit) 
evolution of NH,: morecstrongly hCated, yidd 
two distinct sublimates.' Easily sol. fidAq 
H,SO,Aq forms HgBr,; alksUs produce NHg,Bi 
(P., I.C.). Forms a compound with HgBr, 
viz. N,H,Hg.Br,.HgBr,{ = HgBr,.NH,) similar 
to the ohloro- compound already described (H 
Bose, P. 20,160). 

Herouri-diammonlnm sulphate, 
N,H,Hg.SO,.H,0. Lustrous, orthorhombic 
crystals. Obtained by adding, little by little 
yellow HgO to pure, saturated, cold (NHJjSOjAq 
each portion of HgO being allowed to dissolvj 
before another portion is added, the liquid beinj 
kept cold; addition of HgO is continued till the 
liquid begins to grow turbid, the clear liquid ii 
decanted and aUowed to evaporate in the air or 
in vacuo. This compound is decomposed by the 
smallest quantity of water with production of a 
compound of mercuroxy-ammonium sulphate 
and mercuri-ammonium sulphate, 

3(NH,.Hg,0),SO..(NH,Hg),SO,; 
boiling water removes mote H,SO„ finally form¬ 
ing (NH2.Hg,0),SO, (i). Mercuroxy-ammonium 
sulphate, p. 211; cf. Millon, A. Ch. [3] 18, 410; 
Sohmieder, J. pr. 75, 147). It is e. sol. in 
(NHJjSOjAq, NHjClAq, HClAq, dilate HjSOjAq, 
and HNO,Aq; insol. cone. HNO,Aq. Boiled 
with cone. HjSO, it gives (NH,) 2 SO, and HgSO,; 
decomposed by KOHAq, forming a basic com¬ 
pound; with boiling cone. KOHAq, NH, is 
evolved and HgO formed. Heated to 116° water 
is evolved, and at a higher temperature complete 
decomposition results. 

Mercuri-diammonium iodide 
N. 2 H,Hg.l,; Mercuri-diammonium fluor¬ 
ide N,H,Hg.F 2 ; and the double compound 
N,H,Hg.L-HgI„ have been described (». H.Bose, 
P. 20,160; Nessler, 0. C. 1856. 630; Finkener, 
P. 110,147; Bami^elsberg, P. 48,170; Cailiot 
a. Carriol, J.Ph. 9, 381). 

Series fiv.) JHmereuri-diammonium com¬ 
pounds ; N,B,Hgpir 

Bimeronri-dianunonium sulphate, 
N2H,Hg2.S0,.H,0.( = S0,.2Hg0.2NH,). Obtained, 
according to Millon (A. Ch. [?] 18, 410), by 
saturating 70 o.o. cold cone. NHjAq with HgSO„ 
allowing to stand in an atmosphere of NH, over 
CaO for some months, powdering the crystals 
"which separate, and drying over CaO. 

Series (y.) Trimercuri-diammoniurn com¬ 
pounds-, N,H3g,Xr 

Trimercnri-dlammoniam sulphate, 
N2H2gg..go,.2H20 (-S0..8Hg0.2NH,), Pre¬ 
pared similarly to preceding salt, but using 90 e. 0 . 
NH,Aq (Millon, te.). 

Class in. Mzboubozt-xkhoniuii ooMvotmnf 
(NH,.Hg20)X. 

The name mercurotey- is here given to the 
group Hg,0, which is supposed to act as a dyad 
radicle in these compounds. The salts of this 
series may be regarded as Updated telramereuri- 
diammonium compounde; thus the carbonate 
(NHyHg,0),00,m8y be writtenN,Hg,.C0r2H,0, 
and the cnlbride (NE[rMg,0)Cl may be written 
N,Hg,.CIr2H,0. Some of ^ salts of this seidaa 
may also be regarded a« hydrated tUmtnuii- 
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agmunUait eompoundi ; tbu« the chloride 
(N:^.Hg,0)01 loses water at 200°, and is there¬ 
fore regarded b; Bamfielsberg as MHg,Cl.H,0. 

Keronrozy-ammoiunm hydroxide, 
(NH,.HgjO)OH. (Millon’s base.) This is the 
final product of the reaction of NH,Aq on HgO; 
the hydroxide contains H^O. Millon gave the 
formula NHj.HgjO.OH.HjO j Gerresheim, the 
formula 2 (NH,.Hg 40 . 0 H).H ,0 (A. 195,373); and 
Eammelsberg, mor» recently {J.pr. [2] 38, 668), 
, assigns the composition 3(NHj.HgjO.OH).2HjO. 
The empirical formula for tho base is 
21|gO.Nn,a:HjO. 

Preparation. —Yellow HgO is agitated with 
NH,Aq. quite free from carbonate, so long as 
any change occurs; if*red HgO is used the 
change is not completed for some days. The 
yellow-brown product is washed mth cold water, 
crystallised from hot water, and dried (Millon, 
A. Ch. (3) 18, 392). 

Properties. —Yellow, microscopio ci^stals, 
probably rhombic. Appears to bo isomeric with 
hydrated dimercpri - ammonium hydroxide 
NHgjOH.HjO (p. 209). Insol. alcohol or other; 
somewhat sol. water. S. '007 at 17°, ‘06 at 80°. 
Acts as a very strong base; decomposes NH^ 
salts energetically with evolution of NH,, and 
rapidly combines witlt when exposed to air. 
Several salts may be obtained by dissolving the 
base in excess of acetic acid, and ppg. by alkali 
permanganate, chromate, &o. Over H^SU, loses 
11,0 and becomes brown; heated to 130° further 
loses IHjO, leaving mercuroxy-ammonium 
oxide (NH 2 .Hg.O),, 0 . 

Reactiema. —i. The hydrated base is very 
slowly decomposed by boiling allcali solution ; 
tho dehydrated base is only decomposed by 
molten alkali.—2. Decomposes ammonium salts 
rapidly, with evolution of NH^.—3. Combines so 
rapidly with carbon dioxide that it is almost 
impossible to obtain the base quite free from 
carbonate, — 4. With a(;J^s forms salts 
tNH,.Hg,0)X (X“ NO,, ISO,, <So.) (v. Itammels- 
borg, /. pr. [2] 38, 668).—6. Decomposed by 
heat with more or loss explosion (Millon, l.c. ; cf. 
llirzel, J. 1862. 419; 1853. 381).—6. Many salts, 
e.y. sulphates and chlorides, are decomposed by 
shaking with Millon’s base, with complete re¬ 
moval of the hold of the salt used (v. Gerres- 
lioim, A. 195, 373).—7. Heated with ethylic 
iodide to 100° yields crystals of 2NEt,I.3Hgl2; 
ethylic bromide reacts similarly.—8. A thio- 
carbonate of the base is obtained by heating 
with tarbon disulphide (Gerreshei^, Ijo.). 

Kercurozy-ammoniam chloride, 
(NH,.Hg,0)01. (Sydrated tetramercurammo- 
nium chloride NJHg,.Cl,.2H,0. Hy^-atc^ di- 
nusreuri-amrmmium cAto^eNHg,Cl.H,OJ This 
compound is formed by the reaction of boiling 
water with either fusible white pp. N,H,Hg.Cl^ 
or infusible white pp. NH,Hg.Cl. It is also pro¬ 
duced by passing dry NH, over the oxyohjpride 
3HgO3g01, at 160° (DUgren, P. 42, 396). A 
heavy, yellow powder; v. si. sol. water; e. sol. 
IIClAq and HNO,Aq (^ane, P. 42,367). Decom¬ 
posed by heat, giving NH„ N, H,0, ^Gl, and 
Hg. Decomposed by excess of solutions of ECl, 
NaCn, and El, with evolution of NH,. Loses 
water at 200°, and is therefore regarded by 
llajMclsberg a« KHg,qi.H,0 (/. |w, p] S8, 


Mercuroxy - ammouinm chloride combines 
with NH,HgCl and ]mg,Cl to form various 
double compounds, e.p, * 

3(NH,.Hg,0)Cl.NH,HgCl 
and (NlL.Hg,0)Cl.NHg,Cl; 
these compounds were obtained by Andrd b/ 
ppg. HgCljAq with NH,Aq, sonfe of them re¬ 
quiring the presence of KOH for their produc¬ 
tion >1(0. R. 108, 233, 290,1108,11G4). 

Herenroxy-ammoninm iodide, (NH 2 .Hg, 0 )I. 
(Hydrated tetramerenrammonium iodide 

N„Hg4.I,.2H,0. Hydrated dimercuri-ammonium 
iodide NHg-I.H-O.) This compound is formed 
by adding NH,Aij to Ncssler’s reagent (alkaline 
solution of HgT, in EiAq); the composition of 
tho pp. thus produced is often represented as 
Hg.NH,.I + HgO, eras Hg.NHg.I-bH,0. The 
compound is best prepared by dissolving 
HgI.,.2EI in KOHAq, adding NH^Aq, washing 
thoroughly with cold water, and drying at 100° 
(2K.,HgI,Aq -1 3KOHAq + NH,Aq 
= (NH,.Ilg,0)I + 7KIAq i 2H,0; * 

II. Eammetsberg, P. 48, 170). (NII^.HgjO)! is 
also formed by heating SllgO.lIgl, to 180° in 
NH, (Eammelsberg); and by boiling Hgl, with 
excess of cone. Nll,Aq. 

Mercuroxy-ammonium iodide is a brown 
powder with a purple-red tint. Eegins to give 
off water at 128°; heated more highly, out of 
contact with air, it melts to a dark-brown liquid, 
and then decomposes violently, giving 11,0, 
Hg, Hgl,, Nil,, and N. Sol. warm EIAq, with 
formation of K..HgI, and KOH and evolution of 
NHj. Sol. warm llClAq; Hgl, and HgICl are 
deposited on cooling (Eammelsberg). Decom¬ 
posed by hot BaSAq, with evolution of all N as 
Nil,. Heated in HCl gas, gives a sublimate of 
HgCl,, NH,C1, NHJ, and (NH 4 )JIgl 4 . 

Mercuroxy-amtnonium nitrates. Several 
nitrates, and some double nitrates, of tho mer- 
curoxy-ammonium compounds seem to exist. 

Tho salt often called Sotsbeirun’s ammo- 
niacal salt is jirobably the normal nitrate 
(NH,.Hg,0)NO, (Soubeiran, J. »h. 12, 466). 
This compound is obtained by ppg. dilute 
Hg(NO,),Aq, containing only a little free acid, 
with very dilute NH,Aq, boiling with water till 
the pp. becomes compact and curdy, washing, 
and drying. 

The loose flocculont pp. produced by adding 
very dilute NH,Aq to dilute Hg(NO,),Aq, 
sometimes knewn as Mitscherlich’s ammo- 
niacal salt, is probably a double compound 
of mercuroxy-ammonium nitrate 

and mercuri-ammonium nitrate, 

(NH,.Hg,0)N0..(NHJIg)N0,.H,0. 

Oifcer compounds are obtained by boiling 
Mitschcrlich’s salt with excess of NH,jAq with 
addition of NH,NO»Aq, and by dissolving Sou¬ 
beiran's salt in hot cone. NH^NOiAq; the salts 
thus formed ore probably double compounds 

mcrcui^xy-ammonium nitrate and 
ammonium nitrate, but their exact compo¬ 
sition and constitution aro not yet deemed («. 
Mitscherlich, P. 9, 887; 16, 41; MUlon, A. Oh. 
18, 392; Kane, A. Ch. [2] 72, 216; Nessler, 
1866. 409). 

Herourozy-anunoninni sulphate, 
(NH 2 .Hg, 0 ),S 04 . (Jlydrated tetramercuram- 
monium sulphate, N,Hg,.SO,.2H,0. Hydrated 

^mereuH-ammonium sulnhaU. 
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(NHgj 2 S 0 |. 2 H, 0 . jLmmmiacal turpetham). 
Obtained bjr a&turating dbno. NH,Aq witn HgSOi, 
and allowing to evaporate in air, or over H^SO^ 
also b; digesting tb? basic snlpbate HgSO,.HgO 
(mineral turpethum) with NH,Aq; also b; di- 
i^esting HgO Oith hot (NHJjSO^Aq (Millon, 
A. Ch. [3] 18,092; Dllgren, P. 42,396; Hirzel, 
J. 1862. 419; 1863. 381). Sohmieder (J. pr. 76, 
147) obtained the salt by repeatedly treating mer- 
euri-dianunonium sulphate, N^,Hg.S 0 ,.H 20 
(v, p. 210), with boiling water, till the filtrate 
was free from sulphates. Forms a heavy yellow- 
white powder; si. sol. water; easily sol HOLAq 
or HNOgAq. Decomposed by heat to H,0, H, 
NHs, and Hg^SO,. Treated with KOHAq, gives 
NH, and a batio salt (NH 2 .Hg. 20 ) 2 S 0 ,.Hg 0 
iperhaps NH,;.Hgj 0 .NH 2 .Hg, 02 .S 04 ); and on 
lurther treatment with KOHAq yields HH,, 
HgO, and K,SO,. 

Besides the mercuroxy-ammonium salts de¬ 
scribed above, the following have been pre¬ 
pared r>- 

Mercuroxy-ammonium bromate 
(KE,.Hg,0)Br0a (Bammelsberg, P. 66, 82). 

Mercuroxy-ammonium carbonate 
(NH,.Hg20),C0, (Millon, A. Ch. [3] 18, 392; 
Hirzel, J. 1852. 419; 1853.881). 

Mercuroxy-ammonium chromate 
(NH,.Hg., 0 ),Gr 04 ; and a double basic salt 
(NH2.Hg,O)j0rO4.8HgCrO4.HgO (Hirzel, Ic.). 

Acid mercuroxy-ammonium fluoride 
(NH,.Hg,0)P.HI' (Finkener, P. 110, 632). 

Uereuroxy ■ ammonium - ammonium 
iodate (NHa.Hg20)I0,.2NH4l0, (Millon, A. Oh. 
[8] 18, 410). 

Mercuroxy - ammonium - mercuric 
phosphate (NH2.Hg20).Hg.P0.(Hirzel,/. 1852. 
419; 1853.881). 

Mercuroxy • ammonium - mercuric 
sulphite (NH2.Hg,0)280,.HgS0,(Hirzel, J.c.). 

, M. M. P. M. 

MEBCUBlAliINE. The volatile base ob¬ 
tained by d(^tilling the seeds of Mercurialis 
annua or M. perennia with lime and water, and 
formerly called ' mercurialine,’ is identical with 
metbylamine (B. Schmidt, B. 10, 2226; A. 193, 
78; cf. Beichardt, J. pr. 104, 301). 

H^OUBY. (Quicksilver.) Hg. At. w. 
199'8. Mol. w. 199-8. [-SS-d”] (Begnault, 

Acad. 26, 626). [- SO-SO"] (Mallet, P. M. [6] 
4,146). (867-26® at 760 mm.) (Begnault, 1. c. ; 
for table of B.P. of Hg at presswes from 123 to 
798 mm. v. Bamsay a. Young, 0. /. 47, 666). 
S.G. % 18-6968tol8-596 (Begnault); g 18-646 
(Volkmann, W. 18, 209; a very full table of S.G. 
and volume of Hg from 0° to 860“ is giwen). 
S.G. Bolid Hg, = 14-1982 (MaUet, P. M. 
[6] 4, 146). V.D. 99-8 at 440® to 1666® (V. 
Meyer, B. 12, 1426). SJH. -03812 from 20® to 
60®, -03278 from 26® to 142® (Winkelmdnn, P. 
169, 162; V. also Pettersson, Be 1), 1718). 

S76® to 368® = 1-666 (Kundt a. Warburg, 

P. 167, 868; experimentally determined). C Jl. 
-00018163 from 0° to 100® (Begnanlt, Acad. 310 
271; V. also Wfillner, P. 153, 440). T.O. 
(Ag>100) 6-8 (CUveit a. /edmson, P. M. [4] 16, 
881; cf. Weber, W. 10, 490). B.O. o. 1-961 
^(OaalOO). For electricEd renstanof of Sg «. j 


Eohlranabh, W, 86,'700; {cf, Gninmobh, W. 8T| 
608). For table of vaponr-presanreB of Bg bom 
186® to 620® 0 . Bamsay a. Young, Q. /. 49,87. 
Heat required to ohangGf,200 grm, Hg at 868* 
to gas X.: 12,400 gram-calories; heat required to 
melt 200 grm. solid Hg = 664 (Person, A, Ch, 
[3] 24, 257; ibid. 21,296). Chief lines in emis¬ 
sion-spectrum 6161, 6460-5,4358 (Thalto, 1868; 
for table of lines of high refrangibility v. Hartley 
a. Adeney, T. 1884.186). S.V.S. c. 14. Crystal¬ 
lises in regular octahedra. 

Occurrence.—Small quantities of Hg are 
found as globules disseminated through ores of 
Hg, or jn the rocks in which these ores occur. 
The chief ore of Hg is cinnabar, found in 
limited quantities in Illyria, Spain, Bohemia, 
Peru, China, California, the Ural, and one or 
two other looalitieB. An amalgam of Hg and 
Ag is sometimes found native; iodide, chloride, 
and minute quantities of selenide, of 1^ are also 
known to occur. 

Preparation.—1, By distilling cinnabar in a 
regulated supply of air, oondensing the Hg in a 
suitable apparatus, and showing the SO, to 
escape.—2. By heating cinnabar with lime; CaS 
and CaSO, are formed, and the Hg distils and is 
condensed.—3. By heating cinnabar with iron 
(smithy-scales), Hg, FeS, and SO, are produced; 
the Hg is condensed in long chambers, or by 
downward distillation in a trough filM with 
water. 

To purify Hg from dust, Ac., it may be 
filtered through a paper cone having a minute 
hole at the apex, or pressed through leather. 
Traces of metals in solution may be removed by 
leaving the Hg in contact with cold eono. H,SO, 
for some weeks, with frequent agitation, and 
then digesting with very dilate HNO,Aq, or with 
HgNOjAq (Branch!, B. P. 6, 77; Wittstein, B. 
P. 66, 362). Earsten and Ulex (A. 60, 210) re. 
commend to rub the Hg in a basin for ten 
minutes, with l-60th of its weight of Fe01,Aq, 
S.G. 1-48 diluted -Ath an equal weight of water, 
to pour off the liquid, which contains the foreign 
metals and some HgCL, to wash with water, and 
then to dry the Hg by heating it. L. Meyer (B. 
12, 437) has described a convenient apparatus 
for purifying Hg by bringing a fine stream of it 
into contact with FeCl.Aq. Br^hl (fl. 12, 204) 
shakes Hg with an equal volume of chromate 
solution, made by dissolving 6 grams E,Cr,0, 
in 1 litre water, and adding a few OM. of H,SO,; 
•-the shaking is coQtinued until the red HgOrO, 
at first produced has disappeared, and the liquid 
is coloured grten by Cr,(SO,),; the fine greyish 
powder which is formed, and which consists of 
oxides of foreign metals, is washed away by a 
rapid-streSm of water. H^e process is repeated, 
and thu Hg is then shaken with pure water 
until no more greyish powder is formed. Abont 
half p.c. of Hg is lost. Crafts (Bl. [2] 49,856) 
removes Pb, Zn, Sn, and most oftsr metaUio 
impuritiw from Hg by placing the Hg in a 
slightly inclined glass tube, and aspirating a 
gentle current of air throngh the apparatus for 
about forty-eight hours. * The oxides of the 
foreign metals collect at Hie top. Ag cannot be 
be removed by fiiis method. 

Pure Hg&y be obtained hr distilling equal 
parts of oinnabar and burnt luna or Fe filings. 
^ by baling pun E^QaAq with pam Fe. 
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AIm by b«ktiM fn • tetmrt, and dlgeitlng 
th* iMddnsl wbieh eontaini • little 
with dUuta or H^O«. Millon (£. J, 

37, 110) pbeparei HgO (firom wbieh to make 
fig) by ehakuig Hg (br some time with dilate 
HNO|Aq to nmoTO foreign metals, washing, dis¬ 
solving in sneh a quantity of SU70,Aq that 
1-lOth ol the Hg remains undissolred, evapora¬ 
ting to dryness, and heating. 

After pnrifyii^ Hg by one of the foregoing 
methods it is ^vi^le to distil it. A very con¬ 
venient appaiatns for distilling Eg under re¬ 
duced pressure is described by Wright (Am. S. 

82, 479 s V, also Weber, Carl. Rep. 16, 62; 
Weinbold, Carl. Rep. 16,1). 

Properties. —A very lustrous metal, white, 
with the slightest tingS of blue. Exists as a 
very mobile liquid at ordinary teigperatures, and 
does not solidify above — 88*6°. Hg boils at o. 
860°, but it is very easy volaOilis^; even at 
-18° sufficient Hg is vaporised to produce a 
daguerreotype by twenty-four hours’ exposure 
(Begnanlt, O. B. 78,1462). According to Merget 
(O. B. 78,1886) solid Eg at —44° is very slowly 
vaporised. Solid Hg is a tin-white, ductile 
mass of octahedral and needle-shaped crystals. 
It may be out with a knife. Hg is a very oo- 
herent liquid. By trituration with sugar, grease, 
sulphur, chalk, ikc.,«r by agitation with ether, 
turpentine, and some other liquids, Hg ap¬ 
pears as a grey powder, which consists of 
minute globules of Hg separated by the foreign 
matter present (extinction or deadening of mer- 
cury). Einely-mvided Eg is also obtained by 
mixing about equal parts of SnCl„ dissolved 
in H(^q, and HgCl, dissolved in hot water 
(SnCl^q + HgCl^q = SnCl,Aq -i- Hg). In this 
state of fine division, Hg is slowly oxidised by 
contact with air. Pure Hg adheres very slightly 
to glass. When foreign metals are present the 
Hg leaves a blackish film on glass. A globule 
of purs ^ should roll down a slightly inclined 
^ surface without losing its rcpnd form, and with¬ 
out leaving any streak behind it. When shaken 
in a bottle with dry air it should not form any 
black powder. 

Pure Hg is not oxidised by exposure to air at 
ordinary temperatures; when heated to near its 
B.P., ^0 is slowly formed. [Berthelot (C. B. 
91, 871) asserts that pure Hg is very slightly 
oxidised in air]. Hg obtained in a state of fine 
division by trituration, e.g. with chalk, is slowly 
oxidised at the ordinary temperature. Ozone 
oxidises Hg at ordinary ten^ratures (Volta, O. 
9, C31; tf. Beactione, Ho. 2)« Hg combines 
diwtly with O, S, and the halogens; it alloys 
with most of the metals, in some oases forming 
definite compounds (o. Mercury, amalgqms of). 
Hg reacts with hot cone. H^O, to produce 
HgBO.andSOt: with HNO,Aq it producesHgNO„ 
E[g(NOJ„ or a basio nitrate, according to the 
tamperature and the quantity of acid. HOlAq 
does not react with Hg. * 

The atomio weight of Hg has been deter¬ 
mined (1) by analyBing HgO (Sefstrfim, 8. 22, 
888; Tiumer, A. ISi 16; Erdmann a. Harchand, 
J, or. 81, 896): (2) by determining d in HgCl 
ana HgCl, (Tnmer, tc.% Bvanberg, J. pr. 46; 
488; llill^ A. OA. m 18, 846); (8)'fy esti¬ 
mating Hg In BgS (Erdmann a. Mordhand, 
pr, 81,40^ t (d) by Mtennining S.H. of Hg. 


% is distinctly a metallio element. It forms 
salts by replacing the H of most acids. These 
salts belong to two semi, HgX and HgX,, where 
" ‘;o. Both series are 

and stable salts. 


X- NO„ CIO,,, 
well represented 


iSO.,»PO, 
id by definil 
HgO dissolves in molten EOH, and orystale of 
EjO-HgO ore obtained on ooolihg. The com* 
pound Na,O.HgO is said also to rfdst. HgS dis¬ 
solves in NaHSAq and cone. EHSAq. The oom- 
poniid K,S.HgS.6H,0 has been isolated. The 
existence of these compounds shows that HgO 
and HgS are slightly acidic towards K-O and 
EHS. 

The molecular weight of Hg has been directly 
determined; the molecule is monatomic. The 
atom of Hg is divalent in the gaseous molecules 
HgG4> HgBr„ and Hgl,. The molecular formula 
of calomel is probably HgCl; if this is so, the 
atom of Hg is monovalent in this molecule. 

Hg is related to Hg and Zu, and more dis¬ 
tantly to Be, Ca, Sr, and Ba (v. Maohssiuh 
oaour ov Elxuzntb, p. 166; and cf, Culssipioa- 
TION, vol. ii. pp. 204, 207). • 

Reactions. —1. Heated in air or oxygen, to 
near its B.P., Hg slowly forms HgO.—2. Oroite 
produces some Hg„0 at ordinary temperatures; 
perfectly dry ozone does not react with dry Hg 
(Shenstone a. Cundall, G. J. 51, 619).—8. Hg is 
oxidised by agitation with solution of potassium 
permanganate ; Hg,0 is formed if the solfltion 
is cold, and HgO if hot (Kirchmann, Ar. Ph. [2] 
160, 203).—4. Hg does not react with hydro¬ 
chloric acid.—5. Sulphuric acid, when hot and 
cone., forms HgSO„ or ng.,SO, if there be an 
excess of Hg and the acid is not very hot, and 
SO,; dilate H,SO,Aq scarcely acts on Hg.—6. 
Nitric acid, cold and dilate, forms HgNO,; with 
hot HKO,Aq and excess of Hg, basic mercurous 
nitrates, xHgjO.yHjO,, are formed; excess of hot 
HNO,Aq produces ng(NO,).,.—7. Warm cone. 
hydrobromic and hydtiodic acids produce HgBr, 
and Hgl,, respectively (cf. Berthelot, A. Oh. [6] 
18, 433).—8. Bydrogen sulphide, or aVegdine 
polysulphides, produce HgS.—9. With nitrogen 
tetroxide, forms HgNO-and NO (Bamsay, B. 18, 
3164). 

Combinations. — 1. Hg combines with the 
halogens, forming HgX or HgX, according to the 
relative quantities of the reacting bodies.—2. 
With oxygen, Hg forma Hg,0 and HgO.—8. 
With sulphur and selenion, HgS and HgSe are 
producem—4. Hg probably combines with phos¬ 
phorus, but 7)0 definite compound has been iso¬ 
lated with certainty. 

Detection and Estimation.—SoWd Hg com¬ 
pounds are decomposed by drying, mixing well 
with dry Na,CO„ and heating strongly in a small 
tula closed at one end; Hg is volatilised, and 
condenses on the cold part of the tube in minute 
globules. Hercurous salts in solution give a 
white pp. (HgCl) with HClAq, or a solnblq 
ohloiride; this pp. is blackened by HH^Aq with 
Vormatiomof NH,,H^.,C1. Mercurous salts ara 
oxidised to mercuno salts by boiling with 
EHO,Aq. Mercuric salts are not ppd.by HOlAq, 
H,SAq, or a soluble sulphide, ppts. black HgS; 
addition ol a small quantity of the reagent causes 
the formation of a comjwund of HgS with tts 
original salt present; this i>p. is white, yellow, 
or brown, according to the quantity of reagent 
need. 
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Hg ia somctimos estimatrcl by lieating ita CnSO,Aq, and in boma other naya. !Qy disaolv* 
dry eompounda with powdered CaO, condensing iug Ca in Hg, and*removing excess of Hg by 
the Hg under water, trdhsferring to a weighed pressure. Joule obtained an amalgam having 
orwiible, drying by blotting paper and then over the composition CuHg [Chem. Oesiettf, 1860. 
H^O,; the metal ia sometimes ppd. by SnOl, 339). % beating amalgams rich in Hg, 

or H,PO,Aq at c. 60’, dried, and weighed. Hg De Souza obtained Cu,„Hg at o. 410®, , and 
w also estimated as HgCl, by adding HClAq, CU|,Hg at o. 360® (li. 9, 1050). By ppg. Cu 
men nearly n^itralising with KOHAq, adding from CuSO,Aq by Be, washing well, moistening 
K or Na formate, digesting for some days at with HgNO^Aq, and rubbing with Hg, amalgams 
60°-70® (Hg is ppd. at boiling temperabure), are obtained which harden after a time. The 
collecting the HgOl on a weighed diter, washing, amalgam with from 25 to '33 p.c, Cu, may be 
drying at a low temperature and weighing. Hg obtained soft and plastic by heating nearly to 
is also determined as HgS, by ppn. from HgCl.Aq 360°, and kneading for some time in a warm 
by HjS, and collection on a weighed filler. If mortar; this amalgam slowly hardens withoQt 
the pp. is formed from solutions containing cither contracting or expanding; it is used for 
HNOjAq or Fe01,Aq Ac., free S is ppd. with the stopping teeth (n. Von Gersheim, A. 70, 344). 
HgS; the pp. may then bo heated with CaO and Hercury, ammonio-eompounds of; v. Mkr- 
tho Hg collected, or heated in Cl, the HgCl, coramuoniuh coupounos, p. 206. 
passed into water, and Hg ppd. by SnClj. Hg Hercury, ahtimonates of; v. vol. i. pp. 285-6. 

may also be determined by depositing it by Mercury, anfimonide of. A substance of the 

electrolysis on a weighed Pt dish. A mercurous nature of an amalgam is formed by triturating 
salt, in presence of mercuric, may be estimated together Sb and Hg; little is known of its com- 
by ppg.iy IIClAq, from a cold very dilute solu- position and properties; it is very easily decom- 
tion, not more than a very small quantity of posed. ^ 

HNO, being present. Mercury, arsenates of; v. vol. i. p. 809. 

There arc several methods for the volumetric Mercury, arsenide of. Bcrgmann obtained 
determination of Hg; that described by Hannny, what he thought was a compound of 1 pt. As 
which is based on tho fact that the turbidity with 5 pts. Hg by heating Hg and As together, 
produced in mercuric salt solutions by a few Mercury, arsenites of vol. i. p. 306. 

dropf of NHjAq is removed by a dcliuite quantity Mercury, bromides of. Two bromides of Hg 

of KCNAq, is said to give satisfactory results, are known, HgBr and HgBr^. Mercuric bromide 
(For details of the methods ». Manuals of has been vaporised; its mol. w. is 359'3=HgBr.^. 
Analysis.) Mercurous bromide has also been vaporised; the 

Mercury, alloys of; v. next line. results indicate the mol. w. 279'55 = HgBc; but 

Mercury, amalgams of. The alloys of Hg are it is not certain whether partial dissociation into 
usually called amalgams ; the word is supposed HgBr, and Hg occurred during vaporisation (v. 
to be an alchemist’s anagram of a soft infra', also Marcurous chloride, y. 2X6). Both 

mass. Amalgams ace known of most of those HgBr and HgBr, form double compoimds with 
metals which have been fairly well studied, tlie bromides of metals more positive than Hg. 

, Amalgams arc formed by mixing the other metal Mcucubous buouidr. HgBr. {Mercuryproto- 
with Hg, by ppg. the other metal on Hg (or Ilg or mono-bromide.) Mol. w. 279'56 (?). H.F. 
on the other metal), and by placing the other [Hg,Br]—25,476 (Thomsen, P. G. 2,21). 
metal in contact with Ilg and a dilute acid. Preparation. —L,By subliming an intimate 

Man^ amalgams are deSniie compounds, others mixture of 80 pts. Br and 200 pts. Hg.—2. By 
seem to be merely solutions of metals in Hg, and adding KBrAq to HgNO,Aq.—3. By heating 
others arc probably solutions of definite com- saturated HgNO,Aq, as free as possible from 
pounds in excess of Hg. Amalgams of Bi, I’b, HgO and slightly acidified with HNO,Aq, with 
Bn, and Zn, lor instance, retain Hg at 360° (B.P. Br, decanting, and allowing to cool in the dark 
of Hg), but not at 410°. Crystalline amalgams (Stroman, B. 20, 2818).—4. By adding alcoholic 
of K and Na, K.,Hg and Na,tfg, are obtained by solution of Br to cold cone. HgNO,a.q (Stroman, 
heating solutions of E and Na in Hg to 440°. l.c.). 

The best-known amalgams are those of Al, Properties and Reactions.—As prepared by 
Ba, Bi, Cd, Cs, Ca, Cr, Co, Cu, Ay, Fe, Pb, Mg, method 3 (supra), forma small, white, nacreous, 
Mn, Ni, Os, Pd, Pt, K, Ag, Na, Sr, Tl, Sn, and tStragonal, scales f prepared by method 2, 
Zn. For brief accounts of these amalgams, appears as yellow, crystalline, spangles (Stro- 
witii the exception of those of Cu which are man, las.). S.G* 7';i07 (Karsten, S. 65, 894). 
describedbelow, v.thevarionsmetale,ALt\jNioM, Sublimes at 340°-350°. Melts o. 405°(?) (Oar- 
Barium, Ac.; the articles, Amaloamb, voi\%p. nelley, C. 277). V.D. 146-3 according to 
149, and Ali/Oxs, voI. i. p. 132, should be ton- MitscheVlich (P. 29,193). Tasteless and odour- 
suited. An interesting paper on Amalgam^j less. Inlol. m water. Hot cone. HjSOj dis- 
Dudley, will be found in Proe, Amer. Ass.^gr solves HgBr with evolution of SOj; dissolves 
Advancement of Science, ISSO. UB, ' ^ slowly in hot HNO,Aq S.G. 1-42; decomposed 

Copper AMAROAUS (should have been describeds‘by hot _HClAq dil. or qpne.; decomposed by 
under Copper, alloys op, vol. ii. p. 26^. .^mal- . NH,Aq br EOHAq, forming NH,Br or KBr, and 
gams of £!a are formed by placing Cu foil in I leaving a black residue which contains Hg 
HgNOrAq, by triturating 3 parts Hgwith a mix- ' (Stroman, Ic.). Slowly decomposed by boiling 
tnre of 1 part very finely divided Cu and a few KBrAq, giving HgBr, and Hg. Soluble in some 
drops of HgNO,Aq, by triturating Hg with NaCl 'Nh', salt solutions. 

and verdigris, by m.akfhg Hg the negative elec- 1 Combinatuins.- Two compounds with stron- 
trodo during electrolysis of CaSO,Aq, by im- | fiuni .-Aloritfe are described by Ddwig (P.14,486), 
marling Na-amalgam, or Zn-amalgam, in ' By diisolring HgBr in boiling SrBr,Aq, allowing 
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to cool, iMQring off froig separated HgBr, 
and evaporating, petals ol 6HgBr.SrBr, 
separate: ^ dissolving these crystals in water, 
Altering tibm HgBrt which separates, and 
evaporating, a very sotnble crystalline compound 
SHgBr.SrBr, is obtained. 

Msbcubio BROMinB. HgBr, {Dibromide of 
Mercury). Mol. w. 869-3. H.F. [HgiBr’] 
-41,880 (Thomsen, Z. P. C. 2, 211. 

Preparation. — 1. By dissolving HgO in 
HBrAq, and crystifllising.—2. By bringing Hg 
into slight excess of Br, warming to remove un- 
combined Br, and subliming.—3. By heating an 
iiftimate mixture of HgSO, with rather moro 
than its own weight of KBr; the HgBr, which 
sublimes is said to contain HgBr.—4. By adding 
KBrAq to Hg(NO,),Aq,* evaporating as long as 
HgBr, crystallises out, and cryjfallising from 
alcohol.—6. By agitating Hg with water, adding 
Br as long as its colour is rdtnoved, boiling, 
filtering, allowing to crystallise, and drying at 
c. 160“.—6. By adding excess of Br to a slightly 
acid solution (S.G. 1-197) ofHg(NO,),: HBrOAq 
is formed in the reaction (Sievers,B. 21, 647). 

Properties.—White rhombic prisms, isomor- 
phouswith HgCl,; o:6:c =-6817:1:-9976 (Hjoi-d- 
thal, Z. K. 3, 362). S.G. 6-9202 (Karsten, S. 
66, 394), 6-7298 at 16°, 6-7481 at 18° (Clarke’s 
Specific Gramly Tabks, new ed. 32). V.D. 176-6, 
Mitscherlich {P. 29,193). Melts at 244° (Car- 
nelley a. Williams, O. J. 87,127). Can bo sub¬ 
limed unchanged. S. 1-06 at 9°, 20-26 at 100° 
(Lassaigue). Very sol. in alcohol and ether. 
HgBr,Aq reddens Utmus. 

Re^tions. — 1. Heated with phosphorust 
arsenic or antimony, forms bromide of P, As, or 
Sb.—2. Decomposed, yielding HgBr, hj sunlight, 
or contact -with copper or mercury, or by mixing 
with cuprous bromide dissolved in HBrAq.—3 
HgBr,Aq with ammonia gives a white pp. ol 
HgBrNH, (Mitscherlich, X pr. 19, 465).—4. 
With sodium hypochlorite, HgBr,Aq gives oxy. 
^chlorides aHgO.yHgCl, (E *minelsberg). — 6. 
With hypochlorous acid, HgCI, and Hg(BrO,), 
are formed (Balard).—6. Decomposed by nitric 
or sulphuric acid, giving off Br.—7. Oxy- 
bromides, 0 ;HgO.yHgBr„ are obtained by boil¬ 
ing HgBr,Aq -with mercuric oxide. —8. Mixed 
with mercuri^ iodide and crystallised from ether 
or acetone, HgIBr is obtained; this compound 
is also farmed by the action of an alkyl iodide, 
e.g. EtI, on HgBr, dissolved in acetone (Oppen- 
heim, B. 2, 671) (v. Mercury, iodobromide of, 
p. 221). • ^ 

Combinations. —1. With hydxobromdc acid to 
form bromomercuric add HHgBr, {v. infra ).— 
2. Combines with many bromides of more posi¬ 
tive metads than Hg, to form salts regarded 
by Von BonsdorS as bromomercurate^ {P. 19, 
889),^ These salts are obtained by evaporating 
solutions of the component bromides; the moro 
important are HgBr,.KBr and HgBr,.2KBr: 
HgBr,.MgBr, and 2HepBr,.MgBr,; HgBr,.SrBr, 
and 2B^Br,.SrBr, (L6wig, P. 14, 485). Salta 
containing NaBr, CaBr,, BaBr,, and ZnBr, were 
also obtained by VoB BonsdorS (f.e.). Bromo- , 
mercuric acid, HHgBr,, was obtained byj 
Neumann (3f._ 10, 236), in long transparent ' 
nee^es, by slightly warming excess of HgBr, 
With HBrAq, filtering throngh asbestos, and 
cooling to between 0° and —4°. This add is 
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readily decomposed by moisture or heat. Solu- 
tion of HgBr, in HBrAq reacts with alkalis to 
give HgBr,.2MX (M=.^ali metal); the heat 
produced is c. 27,200 for gMOH; the solution 
of HgBr, in HBrAq probably contains the acid 
BljHgBr,.—3. With mercuric cyanide and potas¬ 
sium cyanide, forms lustrous tablets of 
HgBr,.HgCy,.2KCy.411,0 (Geuthir, A. 29, 326). 
With mercuric cyanide and zinc cyanide, forms 
transparent prisms of HgBr,.HgCy,.ZnOy,.8H,0 
(Varet, C. R. 109, 809).—4. Heated with mer¬ 
curic sulphide, forms HgBr,.2HgS (Schneider, P. 
116,167); this salt is also obtained by boiling 
HglhjAq with freshly ppd. HgS (H.Roso, P. 18, 
69) (v. Mercuric sulphide. Combinations, No. 4, 

p. 226). 

Mercury, bromiodide of; v. Mercury, iodo¬ 
bromide of, p. 221. 

Mercury, bromosulphide of; v. Mercuric 
sulphide. Combinations, No. 4, p. 225. 

Mercury, chlorides of. Two chlorides are 
known, HgCl and HgCI,. The molecular weight 
of the latter has been determined from the V.D. 
of the compound. The numbers obtained for 
the V.D. of the former agreed with the formula 
HgCl; but it was shown that the vapour pro- 
dneed by heating mercurous chloride contained 
Hg and HgCl,, hence the V.D. could not decide 
between the possible formulee HgCl and HfcCl,. 
More recently it has been found that the V.D. 
calculated from observations of V.D. of mer- 
enrous chloride v.aporised into an atmosphere of 
HgCI, agrees with that required by HgOl 
(t>. infra). 

MKRCDRons ouLORiDE. HgCl. (ProtochloT- 
ide of mercury. Calomel). Mol. w. very pro¬ 
bably 235-17. Sublimes at 400°-600° without 
melting. S.G. 6-993 (Karsten, S. 65, 394), to 
7-176 (Hassentratz, A. Ch. 28, 3). V.D. 118-6 
at 440° (Deville a. Troost, C. R. 45, 821); 120-8 ■ 
(Mitscherlich, P. 29, 103). V.D. calculated for 
HgCl = 117-58. Odling showed that gold-leaf is 
amalgamated when exposed to calomel vanour 
at 0 . 400° ; hence he concluded that the vapour 
contained Hg, and that therefore the observed 
V.D. did not prove the formula HgCl (X 1864. 
280). Debray found that only a limited portion 
of the calomel vaporised at 440° is decomposed 
with separation of Hg (C. R. 83, 330); hence it 
appcai-s impossible that calomel should have the 
molecular formula Hg,Cl.,, else the observed V.D. 
at 0 . 440° would be considerably greater than 120 
(calc, lor Hj,Cl, = 235-10). In 1881, Fileti 
showed that when a mixture of mercurous and 
mercuric chlorides is heated to o. 400° in a Ft 
tube, containing a tube of silver-gilt traversed 
by a stream of cold water, not a trace of Hg is 
deposited on the gilt tube. He then determined 
the V.D. of a mixture of mercurous and mer¬ 
curic chlorides, and calculated the V.D. of the 
mercurous chloride in the mixed vapours; the 
results were 115-9 and 120-1 ; hence the mole¬ 
cular fomgila of calomel is most probably HgOl 
(G. 1881. 841). S.H. at 7°-99°, -06206 (Beg- 
nault, A. Ch. [3] 1, 129). Crystallises'in tetra¬ 
gonal forms, o:c = 1:1-7414. H.F. (Hg,01] 

= 32,600 (Thomsen, Z. P. C. 2,21). For T. 0. v. 
Von Lang, P. 136, 29; for heat of vaporisation, 

V. Marignao, C. R. 07, 877. 

Occurrence. —As hom-quioksilver\ in tetra¬ 
gonal crystals. S.G. 6-488. 
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Formation. —1. By passing 01 over excess of 
Hg; action proceeds slowly at ordinary tempera- 
toreg, rapidly at near B.P. of Hg.—2. By redu¬ 
cing HgOl^g, saturatiid at 60°, by SO, (Wdhler, 

A. 90, 124 j SartoriuB, A. 98, 326).--3. Byre- 
dpoing HgCl,Aq 1^ oxalic acid in sunshine (Eder, 

B. 18, 160).—4^ By shaking Hg with FeOl^Aq. 

6. By ppg. a mercurous salt by HOlAq.—6. By 
heating HgOl, with Hg.—7. By heating Hg^O, 
with Hg and NaOl.—8. By triturating Hg 
with MaOl, Fe,(SO,),. and a little water, till 
the metal has lost its fluidity, and subliming 
(Fe,(S0,), + 6Na01 + 2Hg 

- 8Na,BO,+2Fs01,+2Hg01). 

Preparation. —1. Anintimatemixturoof 4 pts. 
EgOl, with 8 pts. Hg is made by moistening 
with alcohol and triturating until the Hg loses 
its fluidity; the mixture is gently heated for a 
few hours, again pulverised, and then slowly 
sublimed in a flask or retort, not more than a 
quarter filled with the mixture and placed on a 
thin layer of sand.—2. 4 pts. Hg, 9 pts. dry 
HgSO„ and 8 pts. water are very intimately 
mixed, a quantity of MaOl equal to the weight of 
the Hg and HgSO, used is added, and the mix¬ 
ture is slowly heated till HgCl sublimes (Planolio, 
A. Oh. 66,168)— 8 . A well-pulverised mixture of 
Ipt. UnO„ l|pts. NaCl,snd 2^ pts. Hg is healed 
with pts. cone, H^SO,, until HgCl sublimes. 
4. A warm dilute solution of HgNO,Aq, mixed 
with a little HNO.to prevent formation of basic 
salts, is ppd. by excess of dilute NaOlAq contain¬ 
ing a little ECl; the liquid is heated lor some 
time in contact with file pp. which is then 
thoroughly washed with cold water in the dark 
(Soheele; ef. Frantwein, S. P, 11, 72; 12,165; 
Mialbe, J. Ph. 22, 686).—6. Cl is passed into 
EgNO,Aq; the pp. of HgCl mixed with HgOl, 
is washed with hot water till HgCl, is all dis¬ 
solved ; the HgCl is then crystallised from warm 
HgNO^q (Sievers, B. 21, 647). 

Properties.—White, semi-transparent, tetra- 
gonifi, prisms; if sublimed quickly, forms a 
fibrous mass of small crystals. When powdered, 
calomel show^ a slight lemon-yellow colour. 
Highly refractive and dispersive. Tasteless and 
in(morons. Sublimes without melting. Almost 
quite insol. water, alcohol, ether, and dilute 
aoids. SI. sol. cold, more sol. hot, HgKO,Aq («. 
Debiay, 0. B. 70, 995; cf. Drcohsel, J. pr. [2] 
24, 44). Boiled with HClAq, HgCl, goes into 
solution, and Hg is separated; with cone, hot 
H,SO„ HgOl, and HgSO, are forihed. HgCl is 
decomposed by solutions of aikaiis, alkaline 
earths, and alkaline carbonates, with ppn. of 
UgjO. For experiments on VJ). of calomel, v. 
euj^a. 

Beaetiom. —1. Exposed to sunlight, HgOl 
darkens with separation of Hg (for action of hoat 
on HgOl o. supra).—i. Partly decomposed by 
agueous vawur or boiling water, ^th produo- 
faoh of HgCl, and Hg.—3. Decomposlsd by fiiany, 
metals when heated with them in ^esenee or 
absence qf water, giving metallic chloridel and 
Hg.-4. Triturated with iodine and water, HgCl, 
and Hgl, ore produced (Planohe a. Soubeiran, 
J. Ph. 12, 661).—6. Heated with a little sail- 
phur, HgS and HgOl, are formed; with excess 
of S, the products are HgS and S-Ol^—6. Heated 
in phosphorus vapour, HgCl yields PCI, and Hg ' 
phosphite (Ihkvy),—7. By heating an intimate ; 


mixture of 8 pts. HgCl with 1 |i(. artmik, a sub¬ 
limate is obtained consisting in part of yellow 
tetrahedral crystals; aocordiiig to ^Oapitaine 
(J. pr. 18, 422) these crystals are mereuri- 
arsenic chloride AsHgCl. The compound 
is decomposed by hot water to As-Hg amugam, 
As,0, and HCl; it is partly decomposed by heat, 
giving Hg, As, and AsOl,.—8. Beduoed by »ai- 
phuTous acid, also by hot stannous chloride solu¬ 
tion, with separation of Hg.-v9. Cold sulphuric 
acid has no action on HgCl; the hot cone, acid 
forms HgCl,, HgSO„ and SO.„—10. Dissolved 
by hot nitiic acid with evolution of NO; t^ 
solution contains Hg(NO,), and HgCl,.—11. Boil¬ 
ing hydrochloric acid forms HgCl, and Hg; 
boiled in an open vessel,with water and a little 
HCl, no Hg is separated, but HgCl, goes into 
solution.—12. Bcoomposed by hydrocyanic add 
solution, formingUgCy,, Hg, and HCl.—13. With 
solution of alkali chlorides forms HgCl,, which 
combines with the excess of alkali chloride to 
form double salts, some of which are soluble and 
some insoluble.-14. Digested with solutions of 
alkali iodides, or iodide of rtiagnesium, or iron, 
Hgl is separated, and metallic chloride goes into 
solution.—15. Solutions of alkalis form Hg,0 
and alkali chloride; heated with solid alkalis, 
Ilg, 0, and alkali chloride are produced.— 
16. Ammonia produces black NH._.Hg,Cl (o. 
MEBCOBAMMoiiinM coMpouNOs).—17. Heated with 
carbonates of calcium, barium, or magnesium, 
Hg, Hg.O, and HgO arc separated, and CO, is 
evolved (Buchner, It. P.3, 31; 4, 289; Vogel, 
B. P. [3] 1, 34).—18. With alkali sulphites in 
solution, Hg separates, and a doable sulphite 
of Hg and alkali metal goes into solution. 
19. Bubbed with antimony tri- or penta-sul- 
phide, HgS and SbCl, are formed. 

Testing calcnnel for impurities. —HgCl some¬ 
times contains HgCl,, HgN0„ or Hg(NO,)„ or 
Hg. HgCl, is detected by shaking with water, 
filtering, and adding Sn01,Aq, when a white-grey 
pp. is produced, ^iinewyn (Bl. [2] 4,291) says , 
that pt. of HgCl, in HgCl may be detected 
by immersing a clean knife-blade in the calomel 
moistened with alcohol or ether; if HgCl, is 
present a black spot is formed on the blade. 
HgNO, or Ug(NO,), is detected by heating, 
when NO, is evolved. Hg may be detected 
by examination under the microscope. HgCl 
may be adulterated with powdered heavy 
spar, Ac.; this remains unchanged on sublima¬ 
tion. Adulteration .with gum or other organic 
material is detected by the smell produced on 
heating. • * 

Combinations. —1. With sulphur chloride, to 
form 2HgGi.S0l;, produced by long-continued 
warming HgCl with S,C1,; also by heating an 
intimatev mixture of 31 pts. HgCl, and 2 pts. 
S in a dish covered with a funnel, on to which 
the double compound sublimes; also by heating 
As,S, with HgOl, 

(7Hg01, -h Aa,S, = 2AsOI', -P 8HgS + 2Hg,SCl,). 
Forms rectangular needles, which molt to » 
brown liquid, and volatilise without decomposi¬ 
tion ; decomposed by watef (Capitaine, J. pr. 
•18, 422).—2. With stannous chloride to form 
2Hg01.Sn01r Produced by heating an amal¬ 
gam of 8 pW. 8n with 1 pt. Hg mixed with 
24 pts. HgOl, and subliming. Forms white den- 
^itic crystals; partially decomposed by hcati 
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wboU; tteeompo^ bj wdtar, with foniiBtion of 
BnOl, whi^ i^uoes the E^l (Oapitaine, J. pr. 
18, 432}.f-8. H. Bose (P. 44, 826) states that 
E^Cl oombines witifsu^hur dioxide. 

UzBODBio CHLOBiDX. HgOlp (Perchloride of 
nureury. Corrosive svhlimate.) Mol. w. 270’54. 
[288°] (Oamelley, 0. J. 33,276). (803“) (Oarnelley 
a. Williams, O. /. 83, 282). 8.G. 6-223 (Playfair 
a. Joule, C. 8. Mem. 2, 401); 6-448 (Schroder, 
P. 107, 113). VeD. 186-3 (Mitsoherlich, P. 29, 
193). S.H. 12“-45“ -064 (Kopp, Tr. 165, 71); 
130-98“ -06889 (Regnault, A. Oh. [3] 1, 129). 
• S. 6-73 at 0“, 6-67 at 10“, 7-39 at 20“, 8-43 at 
30°, 9-62 at 40®, 11-34 at 60“, 13-86 at 60®, 17-29 
at 70®, 24-32 at 80®, 37 06 at 90®, 63-96 at 100" 
(Poggiale, A. Ch. [3J 8, 403). S. cold alcohol 
43-5, boiling alcohol 86-2; S. ether 33 j S. glycerin 
7 (Fairley, M. S. [3] 9, 688). Brystallises m two 
forms belonging to the trimetrigsystem: (i) crystals 
from alcoholic solution, a;6:c =-7264:1:1-0686; 
(ii) crystals by sublimation, a:b:c => -9347:1: -3396 
(n. Mitsoherlich, P. 28,118 ; Von Lang, TK. A. J3. 
45, 119). H.F. [Hg,Cl’a = 64,490 (Thomsen, 
Z. P. C. 2, 21).* 

Occurrence. —In a volcanic district on Ter- 
nate, one of the Molucca islands (Frenzel, Min. 
Mittheil. 1877. 305). 

Formation. —1. By heating Hg in excess of Cl. 
2. By dissolving IlgO in hot HClAg, and evapor¬ 
ating.—3. By dissolving Hg in hot HClAq con¬ 
taining some HNOj, evaporating, and recrystal- 
lising from hot water.—4. By adding excess of 
Cl to a slightly acid solution of Hg(NOa)j 
(Sievers, B. 21, 647). 

Preparation. —1. An intimate mixture of 
equal parts NaCl and HgSO, (obtained by boiling 
4 pts. Hg with 5 pts. cone. H.j80, till a dry mass 
is formed), to which a little MnOj h.as been 
added (to prevent formation of HgCl from 
HgjSO, which may be present), is slowly heated 
in a long-nceked flask or retort; HgCl, sublimes 
on the cooler parts of the apparatus. The opera¬ 
tion must be oonduetelt in a good draught- 
enpboard because of the very poisonous nature 
of HgCl,.—2. Boiling cone. llgNOjAq is mixed 
with cone. HClAq as long as a pp. forms; the 
pp. of HgCl is boiled with as much HClAq as 
was used in its formation (HgNO,Aq -I- 2HCi 
“HgCljAq + EijO-b NOj); crystals of HgClj 
separate on cooling; they may be recrystalliscd 
from hot water. 

Properties. —Translncent crystals, forming a 
white powder when crushed. HgCl, has a dis¬ 
agreeable metallic taste; it is extremely poison¬ 
ous. Melts at 288° [v. supra) to a colourless 
liquid; according to Hoass, HgCl, does not 
melt when heated if the pressure is less than 
120mm. (B. 13, 2203). EasUy eol. water; 
sol. alcohol, ether, and glycerin* (v. supra). 
SchrSder (J. B. 1886. 18) gives the following 
table, showing the S.G. of aqueous and alcoholic 
solutions of HgBl. and the percentage of HgP^ 
{n these solutions ?- 

Aqueous solutions of HgOl^ 

Px.BaCt, 8.0. cemparei uUh water »t ** 

0 * 10 » so® 30«« 

1-92 1-01008 1-0099 1-0088O 1-00676 

S-4B4 1-02086 1-02018 1*01860 1-01686 

8-678 1-0806 1-08022 1-02866 1-02577 

4-725 1-0407 1-04033 1-03860 1-03666 


AhohoUo toMlont, 


a vetjteieiu 

Pjt. 8.0. eomparea with water step e/ehanae 
If got, 0 “ 10 “ 30 “ et&O. 

0 -8316 -82286 -^436 -80694 -000849 


1-22 

-8397 

•8812 

2-38 

-8484 

•8399 

4-42 

•8635 

•8549 

8-66 

•8966 

•8877 

2-43 

•9308 

•9213 

15-91 

•9620 

•9.')23 

19-32 

•9951 

•9852 

22-40 

1-0285 1-0184 


•8228 

•8141 

•000864 

•8314 • 

•8227 

•000858 

•8403 1 

1 -8376 

•000867 

•8789 

•8698 

•000891 

•9119 

•9024 

•000946 

•9425 

■9329 

•000971 

•9763 

•9652 

•000997 

1-0083 

•9982 

•001013 


HgClAq reacts slightly acid to litmus. On 
boiling HgCl.,Aq some HgCl., passes oft with the 
steam. HgCI,Aq is decompo.sed by light with 
evolution of O and formation of HCl and Ug 
oxychloride (c/. V. Meyer, B. 20, 2970). 

Iteactions. —1. Many metals decompose HgCl, 
when heated with it, forming HgCl or Hg; such 
metols are Sb, As, Bi, Cu, Fe, Pb, Ni, Sn. Many 
metals also reduce HgCl, in aqueous solution, 
generally ppg. HgCl and Hg; Cd, 1%, and Zn 
pp. Hg only.—2. Reducing agents, e.g. 8nCl,Aq, 
SOjAq, formic acid, oxalic acid, produce HgCl 
(c/. Hder, B. 13,166; also Wurtz’s DictUmnaire, 
Suppl. p. 1060).—3. With many carbon com- 
pounds, HgCl, forms HgCl and HCl (the H being 
withdrawn from the C compound).—4. PgCl, is 
not decomposed by sulphuric or nitric acid ; it 
dissolves fairly easily in HNO,Aq.—6. Dissolves 
in hot cone, hydrochlorio acid ; on cooling, a 
white crystalline mass is obtained which has 
the composition 2MgCL.HCl according to Boullay 
{A.Oh.'M, 243; cf. Combinations, No. 1).—6. Ac¬ 
cording to P'airley {B. A. 1876.42), hypochlorites 
reduce HgCl, to HgCl.—7. Albumen is rapidly 
coagulated and ppd. by HgCI,Aq; white of egg 
serves as an antidote to poisoning by corrosive 
sublimate.— 8. Boiled with mercuric oxide, oxja 
chlorides are obtained (y. Mkkcohv, oXYCHtoamES 
OF, p. 223).—9. Alkalis produce HgO and alkali 
chloride.—10. Normal potassium or sodium 
carbonate ppts. HgO; K(or Na)HCO, is also 
formed, and this reacts with the rest of the 
HgCl, to pp. oxychlorides.—11. Potassium (or 
sodium) hydrogen carbonate produces various 
oxychlorides {q.v. p. 223).—12. Phosphorus tri- 
hydride produces a blaclt pp. when passed into 
HgCl, dissolved in water or alcohol; on con¬ 
tinuing the passage of PH,, the pp. becomes 
yellow, and then has the composition 
P.,Hg,.3tIt«l,.311,0 = 2(PHg,Cl.HgCl,).8H,0; the 
solution contains HCl. This compo ind is known 
as dimercuriphosphonium - mercuric 
chloride-, it must be washed quickly with cold 
water, and dried over H.,SO, in vacuo ; it is de- 
8omi)o.sed by hot water, giving Hg, HCl, and 
H,PO,; heat produces HCl, Hg, and H,PO, (H. 
Rose, P. 40, 75).—13. Arsenic trihydride 
duces a brown-yellow pp. in HgCLAq. This 
pp. has the composition AsHg,Cl.Hg<a,t it is 
knowiw as dimercuriarsonium-mercuric 
chloride. The pp. is washed with cold water 
and quickly dried over HjSO, m’vacuo; it is 
decomposed by water to Hg, As,0,, and HCl 
(H. Rose, P. 61, 423). 

Combinations.- 1. With hydrochloric add ; 
according to Boullay (A. Ch. 34, 243) the com¬ 
pound 3HgCl,.HCl is obtained by dissolving 
HgCl, in hot cone. HClAq, and cooling; this 



310 


MEBOURT OHl/lRISBS. 


oomponod tormi • oiystolline lustrons mass 
whieh melts b; the boat,, of the hand (o. also 
IMtte, 0- R. 92) 3b3). Neumann (U. 10, 236) 
obtained ehloromercaric acii HHkCL, by 
gently warming excess of HgCl, with HClAq, 
Utering through asbestos, and cooling to between 
0°6nd -4". This acid is very readily decom¬ 
posed by beat or moisture. Solutions of llgCl, 
in HOlAq react with alkalis to form HgCl.).2MX 
(M alkali metal); the heat produced in the fr¬ 
action is c. 27,200 lor 2MOH; the solution of 
, HgCI, in HClAq probably contains the acid 
H.HgClj. Dry IICl passed over well-cooled 
HgClj has no action (N., l.c.). —2. With many 
clUoridet and with some other salts. The chief 
compounds with other chlorides are the 
following (v. Von BonsdorS, P. 17,116) 

(i) With phosphorus pentachloride : 
8H(^1,.2PCI,. Pearl-white needles; sublimes 
unohanged; decomposed by water; formed by 
heating the constituents together (Baudrimont, 
A. Oh. [4] 2,46). 

(ii) With alkali chlorides. (a) With 
potassium chloride: 2 KCl.ngCl 2 .H, 0 ; 
KCl.Hg01,.H,0; KC1.2 IIbC 1,.2H,0. The first 
salt is formed by saturating KCIAq with HgCl, 
at 30°, adding as much KCl as originally used, 
and evaporating. The second salt is produced 
by evaijorating a solution of equal equivalents 
of KCl and HgCi, (Baramelsberg, P. 90, 34). 
The third salt results by saturating KCIAq at 
60° with HgCi, and allowing to cool. The com¬ 
pound 6KC1.3HgCl,.CnCl2.2H,0 was obtained by 
Von Bonsdorl? (P. 33,81) by adding CaCl,Aq to 
a dilute solution of KCl.HgClr (6) With 
sodium chloride: 2(NaCl.HgCL).i)n,0; 
2Na01-HgCl,. The first salt is obtained by 
adding NaCl to NaCIAq saturated with HgCi,. 
The second salt is produced by adding alcohol 
4o saturated NaCIAq shaken with powdered 
HgCl- (c) With rubidium chloride: 
2IlbCl.HgCl,; BbC1.2HgCl,; RbCl.HgCl,. Ob- 
taineds respectively, by evaporating a neutral 
solution of BbCI and HgCl,, by evaporating a 
solution of equal^arts of the constituent salts, 
and by heating the second salt to 60 (QodclTroy, 
Ar, Ph. [8] 12, 47). (if) With ammonium 
chloride: 2NH,Cl.HgCl,.H,0 (sal alcmbroth) 
is obtained by evaporating a solution of 1 pt. 
NH,01 and 2 pts. HgCl,; loses n,0 in dry air; 
isomorphous with the corresponding K salt. 
The other salts obtained are NH,CI.HgCI„ 
2NH,01.3Hg01r2H,0 (Kane); 2NH,C1.9HgCI.„ 
and 2NH.01.8HgCl~4:^O (Holmes, 0. N. 6, 
861 ). 

(iii) alkaline earth chlorides, (a) With 

calcium chloride: CaCI,.6HgCl,.8H,0; by 
saturating warm CaCI,Aq with HgC4 and eexA- 
ing; by evaporating the mother-liquor the salt 
CaCl,.2HgClr6^0 is obtained. (i) With 
strontium chloride: Sr01,.2HgCl,.2H,0. 
(c) With barium chloride : • 

Ba01,.2HgCl,.3H,0. (d) With maguetium 

chloride: HgCir3HgCL.6H,0 and . 

MgClrHgCl!i.6H,0. 

(iv) Withchlorid«o/*i»c: ZnClrHgCl,.4H,0; 
by evaporating a mixed solution of the con¬ 
stituents. Analogous salts with OaCl„ CoOl,, 
NiCl« and FeOl, have been obtained. 

The ohief compounds loith ompsalts ate 
the following:— 


(i) With ammonium sulphite: a 

8Hg01,.3(NH,),SO,. By adding hoi saturated 
HgCl,Aq to cold (NH,),80,Aq (F. de Saint-CKUes, 
A. 84,266,269). . ^ 

(ill With potassium chromate, and dichrom¬ 
ate : (a) HgCl2.K,Cr,0,; by oooling a warm solu¬ 
tion of equivalents of the two salts (Millon, 
A. Oh. [8] 18, 388; Darby, C. 8. Mem. 1, 24). 
(6) 2 HgCl 3 .K,Cr 04 ; by mixing solutions of the 
constituent salts in the ratio 2HgCI,:K,CrO„ 
adding HClAq aulficientto dissolve ppd. HgCrO,, 
and evaporating (Darby, l.c.). 

(iii) With ammonium dichromate : (a) 
ngCl,.(NH,),Cr,0,.H,0; by evaporating a solu-' 
tion of the constituents (Abel a. llichmond, G. J. 
3,202; cf. Darby, C. 8. Mem. 1,24; Zepharo- 
vich, W. A. li. 39,17). (b)'HgCl,.3(NH,),Cr,0,; 
by evaporating tijp mother-liquor from the first 
salt (A. a. B., lx. ; qA Clarke a. Stern, Am. Oh, 
3, 3511. 

(iv) With copper acetate : 
2 HgCl 2 .Cu(C,H, 0 ,) 2 .Cu 0 ; deposited from a mix¬ 
ture of cold saturated solutions of HgCl, and 
Cu(C,H,0,), (Hutteroth o. WOhbr, A. 6;t, 142). 

(v) With chlorochromtetrammoniumchloride: 
0 HgCI,.Cl,Cr. 28 NHa.Cl,; by spontaneous evapo¬ 
ration of a mixed solution of the two salts (Olbvo, 
J. 1862. 150). 

3. Compounds of HgCl, nvilh PHg.Cl and 
AsHg,Cl nroknown. (a) Dimerenriphosphonium- 
mercsiricchloride ayollow 
solid formed bypassing PH, into IlgCl,dissolved 
in water or alcohol (v. Jieactions, No. 12). 
(b) Dimercuriarsonium - mercuric chloride 
AsHg,Cl.HgCl,; a brown-yellow pp. bypassing 
AsH, into HgCljAq (ti. Reactions, No. 13).—4. A 
compound of HgCL, with mercuric sulpluicyanide 
—HgCI,.Hg(CSN),—is obtained by the reaction 
of SOOl, with Hg(SCN), (MoMurtroy, 0. J. 65, 
60). 

Mercury, chlorocyanide of; v. Mercury, 
cyanochloride of, infra. 

Mercury, chlorostilphidos of; o. Mercuric 
sulphide, Gombinations, No. 4, p. 225. 

Mercury, chloro-iodides of; v. Mercury, iodo- 
chlorides of, p. 221. 

Mercury, chromates of; v. vol. ii. p. 156. 

Mercury, cyanides of; v. vol. ii. p. 342. 

Mercury, cyanochloride of. HgCyCl. Quadratic 
prisms; stable in air; produced by Evaporating 
an aqueous solution of equivalent weights of 
HgCl, and HgCy, (Liebig, 8. 49, 263; Poggialo, 
G. ,n. 23, 762; cf. Wooren, J.pr. 64, 63). 

Mercury, cyanoselbnides and cyanosulphides 
of; V. Mercury,, selenocyanides and sulpht- 
cyanides of, under CvisroES, vol. ii. pp. 348 and 
360. 

Mercujry, fprrocyanidos of; v. vol. ii. p. 836. 

Mercury, fluorides of. Two are known, HgF 
and HgF,; the V.D. of neither has been deter¬ 
mined. These fluorides are remarkably unstable 
both as regards the action of water and of heat. 

• * Mebodbous VLDORiDB. HgF or Hg,Fy Pre- 
pared by adding freshly ppd. Hg,CO, to HFAq 
so long as the salt is dissolved, and evaporating; 
also by adding recently prepar^ HgCl to a solu¬ 
tion of AgjCO, in HFAq, filtering from AgCl, and 
evaporating on a steam-bath (Finkener, A. 110, 
142). Berzelius obtained HgF, mixed with HgCi, 
by subliming a mixture of ^C1 with NaF. HgF 
i< a light yellow, aryitaV ine, powder. It is partly 
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liisolTfll, And partly detomposed to HF and 
Hg|0, by water. Exposed to light when moist it 
Is blackwed. HgF may be heated to o. 200^ 
without ohange; above this temperature Hg 
•ubUmes and the gllss vessel is corroded. HgF 
is decomposed by alkalis with separation of 
HgtO; the action of KHjAq is more complex. 
HgF absorbs NII^ gas forming N.H^HgoPj {v. 
Mercuramvioniumcomx>oundSt'p. 206). Combines 
with SiP< to ioxm^Mercurous silico/luoride 
HgjSiFg.^H^O (v. ilercurpt silico/luorides of^ 
p. 224). 

Mercukio pluoride. HgPj. According to 
rremy (A, Ch. [3] 47, 6), crystals of this com¬ 
pound aro obtained by dissolving IlgO in excess 
of HFAq, and evapo^j^iting the solution slowly 
over lime. Finkener (P. 110, 628) obtained an 
oxy/luoridet IIgP,.HgO.HaO, by^his method; by 
adding cone. llFAq (50 p.c.) to this oxyfluoride, 
it was suddenly changed to f white crystalline 
mass of IlgF.^.2naO (Kinkcncr, lx,). Tlie hy- 
dratod fluoride is decomposed at 30'^, giving H„0, 
HF, and irg0.trgF3.n,0 (F.). HgP^ is dccoin- 
posed by water with separation of HgO. Addition 
of slight excess of NIl ,Aq to HgF^in IIFAq ppts. 
NH,Hg,()F.lJF (Finkeiior, P. 110, 632). Jlfcr- 
curic silico/luoride HgSilVbil^O probably 
exists {v. Mercury^ silicojluoridcs of, p. 221). 
iierzcUus obtained*a compound of HgFa witli 
NH^P by treating ITgPj with NH;,Aq. HgFj 
combines witli l£gS {v. Mercuric suljjhide, Com¬ 
binations, No. 6, p. 225). 

Mercury, fluosulphide of; v* Mercuric ml- 
phuh. Combinations. No. 6, p. 225, 

Mercury, fulminate of; v. vol. ii. p. 317. 
Mercury, haloid compounds of. Two series 
of these compounds exist, HgX and IlgX^.. The 
molecular weights of IlgCl.^, llgXlr,,, atid llgLare 
known; llio molecular weights of llgC), IlgHr, 
and JIgl nro probably as r('piosfnteti by tliese 
formuhe. The compound HgLlIgL also exists, 
and a periodido of Hg has been isolaied. The 
mercurous compounds IJ|!;X are insoluble in 
water, except HgF, which is partly dissolved, and 
partly decomposed, by water; the mercuric com¬ 
pounds HgX.; are soluble in water, with the ex¬ 
ception of HgF.., which is decomposed by water. 
Tlie Hg haloid compounds combine with many 
other haloi^ compounds, and also with oxysalts, 
to form numerous double salts. The double salts 
of the typo HgX^.M^X and HgX.^.2M*X aro best 
regarded as salts of the mcrcur-halogon acids 
HHgXj and HJIgX^ respectively; the aciuls 
HfIgX:, have been i8olated,*and probably also the 
adfds H-^HgX^. The heats of ^rmation of HgX 
and HgXj decrease as the atomic weight of X 
increases. Thomsen gives the following data 
P. a2, 21):— « • 

X CHg,X] X C¥g.X*] 

Cl 32,605 01 64,490 

Br 26,476 Br 41,880 

I 16,650 I 25,640. ^ 

An iodochloride HgIGl, and an iodobromide 
HgIBr, have been isolated. 

Mercury, hydrated oxide of« According to 
Camelley a. Walker (0. /. 63, 80), the hydrate 
HgO.H..O is obtained by ppg. HgCl^q Ijy 
KaOHAq, and drying in air; it is stable to about 
100®, and is completely dehydrated at o. 175’^. 
According to Sohaffner (A. 51, 181) the yellow 
pp. form^ by adding EOHAq to lolatioii of a 


! mercuric salt is Hg0.3H,0 (v. Mercuric oxule, 

' p. 222). But according to Millon (B. J. 27, 
112), Marohand {J.pr. 37, 277), BammeJ^berg 
{J.pr. [2] 38, 659), and Wallace {Cfum. Qazettet 
1858. 346), the pp. obtained from Hg salts by 
KOHAq is HgO. , 

Mercury, iodides of. BeE^dcs the iodides 
Hgl and Hgl^, corresponding with the chlorides, 
bromides, and fluorides, of Hg, there is said to 
exist a dcUoito mercuro • mercuric iodide, 
HgT.Hglj, and a hexa-iodido Hgl„. Hg and 1 
combine directly with production of heat. 

Mkrcurous iomdk. Hgl or Hg^^* w. not 
known with certainty. Melts at c. 290® (with 
: partial decomposition according to Stroman, If. 

' 20, 2818). Boils at c. 310® with partial decom¬ 
position (Yvon, C. R. 76, 1607). S.G. 7-76 
(Boullay, A. Ch. [2] 43, 266). 8 .H. 17®-99® 
•03949 (Rognault, A. Ch. [3] 1, 129). Crystallises 
in tetragonal forms, a:c ^ 1:1*6726 (Des Cloizoaux, 
C. R. 81, 1418). n.l^[Hg,I)=. 15.650 (Thomsen, 
if. P. C. 2, 21). 

FonnatUm, —!. By rubbing together Hg and 
I, in the ratio Hg:I, moistened with a few drops 
of alcohol, and removing the small quantity o( 

! Hgl.^ which is always formed by treatment with 
alcoliol. in whicli HgL is soluble but Hgl is in- 
i soluble.—2. By rubbing together Uglg and Hg in 
I tlie ratio HgLiIlg, and dissolving out unchanged 
■ HgL by alcohol.—3. By heating 10 parts I with 
15;^ parts Jig in a retort, on a sand-bath, to not 
above 250®; Hgl sublimes in red crystals, be¬ 
coming yellow when cold (Yvon, C. R. 76,1607). 
4. By adding KIAq to solution of a morcurio 
salt, preferably the acetate (v. Lefort. Fh. [3] 8 , 
823 ). 

I'reparation .—A cono. solution of HgNO„ 

; containing a little UNO., and free from basic 
! nitrate, is lioatcd to boiling with excess of I; 
when the 1 is partially dissolved the liquid is® 
carefully decanted into a warm basin; on cool¬ 
ing, very lustrous, transparent, yellow tablets of 
Jlgt separate. The crystals are brought rn to a 
, iilter (best in the dark), washed with cold water 
I containing a little HNO 3 , and? then with pure 
I cold water, and dried in the dark at ordinary 
; sumnier-temporature by placing them on filter 
paper which is fre(iucntJy changed (Stroman, B, 
20 , 2818). Hgl is obtained as a fiocculent pp. 
by rapidly adding a fairly cone, solution of 1 in 
alcohol to c»>ld cono. UgNOjAq (S., 

Properties aiul Reactions. —Hgl crystallises 
in yellow diagonal tablets, isoraorphous with 
1 KgCl. Hgl is sometimes described as a green 
powder. Stroman (f.c.) says that green prepa¬ 
rations are impure. When heated, the yellow 
crystals become dark yellow, then orange, and 
iiifklly garnet-red. Yvon {0. R. 76,1607) says 
that tho change of colour begins at 70®, and as¬ 
signs a definite temperature for each change of 
colour. Stroman (B. 20,2818) could not connect 
thoi different colours with deflnito intervals of 
tcmpcrakJio; he says that tlie salt prepwed by 
hiii^was pure yellow at 100®. Subf^atioo be¬ 
gins at c. lOO^accordingto Yvon, at oTll0®-120® 
according to Stroman. Hgl when moist is 
rapidly blackened by light. Hgl is very slightly 
soluble in water; insoluble in alcohol. It is 
easily decomposed to Hg and Hgl,, by 
HlAq, KIAq, and similar iodides. Heated rapidly 
Hgl giTes a sublimate of Hg and Hgl.Hgl,. Hgl 
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It nwd in medioine. For medicinal ptuposes U 
most be quite tree from Rgl,, which is a liiolent 
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compound of Hg and 1 of this composition was 
obtained by Boqllay {A. Ch. [2] 84, 845) by 
adding ElAq oontaining I, in the ratio EI;)I, to 
HgNOjAq. The' same compound is said to be 
obtained by adding KIAq to HgNO,Aq and di¬ 
gesting the pp. for some time in the liquid; 
also by rubbing together Hgl, and I in the ratio 
8HgI,;Hg. Merouro-mercurio iodide is described 
as a yellow_ powder, insol. water and alcohol; 
unchanged in the dark, but becoming dark when 
exposed to light. When heated, it turns red, 
then melts, and may be sublimed unchanged, 
yielding crystals which are red when hot but 
become yellow on oooling. HIAq, and various 
iodides in solution, dissolve Hgl, leaving Hgl, 
and then decompose the Hgl with separation of 
Hg. 


UzRonBia lODinn. Hgl^ Mol w. 462-86. 
[288“] (Carnelley a. Williams, 0. J, 83, 283). 
(889'>-869‘’) (C. a. W., l.c.). B.G. red variety 
6-2941 to 6-8004 at 0°, 6-276 at 126°; yellow 
variety 6-225 at 126° (Bodwell a. Elder, Pr. 28, 
284); 6-179 at 200° solid; 6-286 at 200° molten 
(B. a. E., Ia), V.D. 225-7 to 234-4 (Mitscherlich, 
P. 24 193). B.H. 18°-99° -04197 (Begnault, 
A. Ch, [3] 1, 129). Crystallises in tetragonal 
forms (red), a:c »■ 1:1-9955; also in rhombic forms 
(yellow), p:p..ll4° SO'. H.F. [Hg,!'^ 25,040 
(Thomsen, Z. P, C. 2, 21). Change of yellow 
to red crystals is accompanied by production of 
heat; 8000 gram-units (Bcrthelot, Bl. [2] 89, 
17; «/. Weber, P. 100, 127). S. -004 at 17-6°, 
•006 at 22°; B. -280 60 p.o. alcohol at 18°, 1-186 
absolute alcohol at 18° (Bourgoin, Bl. [2] 42,620). 

Pormation. —1. By the action of I on Hg; 

• Dublano (Ph. 0. 1819. 656) says that pure Hglj 
is obtained by pouring 1,000 pts. alcohol (93 p.o.) 
on to 100 pts. Hg, and adding 124 pts. I in por¬ 
tions of 10 pts.at a time; after each addition of 
I, the whole is agitated until the alcohol becomes 
colourless; the .-addition of the last portion of I 
should leave the alcohol coloured; the Hgl, is 
washed with alcohol.—2. By adding EIAq or 
FeI,Aq to HgCl^Aq. 

Preparaiion.~l. 8 pts. HgCl, and 10 pts. 
H are dissolved, separately, in water; the solu¬ 
tions are mixed, and the pp. is thoroughly 
washed with cold water. Any excess of KI dis¬ 
solves some Bgl,, and any excess -rf HgCl, pro¬ 
duces a yellowish pp. containing more or less 
HgClr Williams (Ph. [3] 8, 1015) dissolves 
8 pts. HgCl, in 4 pts. NH.Ol in water, and then 
adds 10 pts. El in water.—2. 10 pts. I are sus¬ 
pended in water, and Fe filings are added udtil 
all the I is ohonged to Fel,; the solution is at 
once added to a solution of lOJ pts. HgCl, in 
water, the pp. of Hgl, is rapidly separated from 
the liquid (to prevent formation of Fe oxycHor- 
ides) and washed with cold water. B- crystal-' 
Using from hot EIAq, or, better, from hot cone. 
UOlAq (E’ehler, B. 12, 608), Hgl, is obtained 
in very Inetrous, rad tetragonal prisms, with a 
greenish refieotion. 


Fropertfes.—Hgl, obtained by ppn. is a pure 
icarlet-eoloured, crystalline, heavy powder. It 
is si. sol. water; S. - -66 (Wurta). Sol. hot aloo> 
bol; somewhat sol. glycerin (in 840 pts., Fairley, 


M. S. [8] 9,686) { also in ether, and a^na dU 
Bid. EIAq, also in cone, hot HClAq; tnm these 
solutions Hgl, separates in well-formed crystals. 
Hgl, is dimorphous. Bed (tetragonal/ Hgl, is 
changed to the yellow (rhombic) modification by 
heat; the change occurs at 126° (Bodwell a. 
Elder, Pr. 28, 284); it is accompanied by a 
sudden, and then by a regular, expansion. S.Q., 
red at 126° = 6-276, yellow at 126°-6-226 (B. a. 
E.). Hgl, melts at 238° (Carnelley a. Williams, 
0. J. 33, 28.3), at 263°-264° according to EShler 
(B. 12, 608), to a blood-red liquid; molting is 
atlended with considerable expansion. At o. 
839°-869° the liquid boils, and sublimes to 
yellow rhombic plates. The yellow variety passes 
into the red at the ordinary temperature; this 
change is hastened by ruHbing or scratching the 
red crystals; heat is produced in the process, 
8,000 gram-units according to Berthelot (ef. 
Weber, P. 100, 127). The Hgl, obtained by 
adding cold EIAq to cold HgCl,Aq appears at 
first yellow, but it quickly changes to red; the 
change of crystalline form in this case may be 
observed under the microscope. Solutions of 
Hgl, in alcohol, ether, or EIAq are colourless; 
if the Hgl, is allowed to form slowly from these 
plutions, the crystals are red; but if the ppn. 
is made rapid, t.g. by pouring an alcoholic solu¬ 
tion into water, the orystala<appear yellow for a 
moment, but they quickly change to red (cf. 
Schiff, A. Ill, 371; Selmi, J. 1856. 417). 

Beactioia, —1. Hgl, dissolves in hydriodia 
acid solution with production of heat (v. Ber¬ 
thelot, Bl, 88, 369). This solution has about 
the same heat of neutralisation as HIAq (Thom- 
sen); with alkalis it forms salts HgI,.2MI; the 
solution very probably contains the acid H^gl, 
(cf. ConMnalions, No. 2). An iodomereuric 
acid, HHgl,, has been obtained by slightly 
warming excess of Hgl, with HIAq, filtering 
through asbestos, and cooling to between 0° and 
—4° (Neumann, M. 10, 230); this acid is very 
readily decomposed fty moisture and by heat. 
According to Boullay (A. Ch. [2] 84, 346) a solu¬ 
tion of Hgl, in hot HIAq deposits I on oooling, 
and then crystals of 2IIgI,.3HI.—2. Most heavy 
metals, e.g. Zn, Bn, when triturated with Hgl, 
remove I and leave Hg; potassium acts in the 
same way.— 3. Hgl Aq is decomposed by alkalis, 
with separation of HgO and formation in solu¬ 
tion of a doable salt xHgL-pMI. Baryta and 
strontia react similarly to alkalis.—4. Lime, 
sodium carbonate, and potassium carbonate do 
not decompose HgI,Aq; but a solution of Hgl, 
in alcohol is decomposed by these reagents — 
6. Hgl, dissolves in hot calcium hypochlorite 
solution; on oooling Ca periodate is deposited 
and Hgpi, remains in solution (Bammelsber^. 
6. When Hgl, is boiled with ntfrtc add, 3.0. 
1-5-1-4, Hg(IO,), is formed; with acid B.G. 1-8, 
white leaflets of HgI,.Ug(NO,), separate; with 
^acid B.G. 1-2, crystals of unchanged Hgl, are 
obtained, together with spme of the compound 
HgI,.Hg(NO,), (Eraut, B. 18,8461).—7. Chlorine, 
passed into water containing Hgl, in suspension, 
produces a yellow solution containing BgOLand 
101, (Filhol). 

Combinations .— 1. With hydriodia add (v, 
Beaetione, No. 1).—2. With varions metallis 
iodides to form double salts, regarded by Von 
Bonsdorff as iodomereurates (P. 17, 266). 
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Th«M witf hftT* been fiemined ehiefly by 
Boulley (A. Oh. [3] 84, 848). They an gene¬ 
rally oDt^ed by dissolving Hgl, in a solution 
ot the otKr iomde and evaporating. The tol- 
loiring are the mostfmpoitant;— 

(i) With alkali iodide$. (a) With potat- 

•sum iodide-. 2HgI,.2KI.3H,0; Hg42KI. The 
former is produced by saturating boiling KlAq 
with Hgl„ filtering, separating from Hgl, which 
crystallises out, ^d evaporating. Sol. alcohol 
and ether. Decomposed by water, with forma¬ 
tion of Hgl,, and Hgl2.2EI which separates on 
evaporation. These soluble salts may be pre¬ 
pared by boiling EIAq with HgO; the solution 
contains the doable salts and also EOH (cf. 
Jehn, Ar. Ph. [8] 1, 97). (6) With sodium 
iodide: NalAq reaoft with Hgl, similarly to 
KIAq; the compositions ot the double salts of 
Nal with Hgl, We not been Satisfactorily de¬ 
termined. (c) With amm(fnium iodide: 
2(NH,I.HgI,).3H,0 j obtained, as yellow needles, 
by dissolving Hgl, in hot NH,IAq, separating 
from Hgl, which forms on cooling, and evapora¬ 
ting. • 

(ii) With other metallic iodides. Bal,, Srl„ 
Cal„ and Mgl, solutions react with Hgl, simi¬ 
larly to EIAq; the double salts are probably 
MI,.Hgl2. Hgl, appears to form double com¬ 
pounds with CdI,»Bnd Fel,. The compound 
2HgI,.Ou2l, was obtained by Hess {D. P. J, 218, 
183).—3. Hgl, combines with mercuric chloride, 
also with mercuric bromide (v. Mercury, iodo- 
chlorides and iodobromide of, infra). —4. Com¬ 
bines with mercuric sulphide (u. Mercuric 
sulphide. Combinations, No. 6, p. 225). 

Mbrcurt, hexa-iodidb or. Hgl,. This por- 
iodide is said by JSrgensen (J. pr. [2] 2, 357) to 
be obtained by adding cold HgCljAq, followed by 
addition ot water, to an alcoholic solution of 
KI, heated to 60°. It the solutions are mixed 
hot, large rhombic crystals of Hgl, are formed, 
but they are always mixed with Hgl,. Hgl, is 
decomposed quickly by algohol, slowly by water, 
with formation of red Hgl,. Hgl, possesses 
most of the optical properties of tourmalin. 

Uercury, iodobromide ot. HgIBr. Sulphur- 
yellow, translucent, rhombic prisms, a:b:c 
= •6443:1:-9194 (Groth, B. 2, 674). Melts ot 
0. 229°, and boils at o. 360°; crystallisable from 
ether; maj bo sublimed unchanged. Produced 
by crystallising a mixture of Hgl, and HgBr, 
from ether or acetone; also by the reaction of 
an alkyl iodide, e.g. EtI, on HgBr, dissolved in 
acetone (Oppenheim, B. 9! 671). 

• Heroury, iodochlorides of. Two iodochlorides 
of Hg have been isolated. * (i) HgIr2HgCl, 
(•.HgjIjCl,). Obtained by dissolving Hgl, in 
not Hg01„ and cooling (Liebig, 8. 49, ^52); also 
by boiling HgCl with excess of I and much 
water until I vapour is no longed given off 
(Selmi, /. 1865. 417). (ii) HgICl. Prepared 
^ heating, in a closed tube at 140°-160°, Hgl,, 
HgCL, and a little vyiter, until no Hgl, remaiilo 
unchanged (Edhler, B. 12, 1187). Boullay {P. 
48,176) said that HgICl is produced by satura¬ 
ting hot HgCl,Aq with Hgl,; but Edhler found 
that very little was formed in this way. HgICl 
forms a eitron-yellow orystalline mass, whlbh 
becomes red after about 12 hours. The red 
modiBcatlon forms tetragonal, the yellow forms 
Aombio, orystals. BglOl is ^^-ytllov st 


0 .126° ; it melts at o. 168* to a golden-oolourod 
liquid which solidifies at o. 146° ; it is slightly 
soluble, with partial* decomposition, in hot 
water, more soluble in alcohol. HgICl mag be 
sublimed, with only sligEt decomposition, in a 
stream of HCl, SO,, or H,S. From a solution 
of HgICl in dilute HClAq, HSS ppts. a yellv* 
solid, probably HglChHgS (E5Mer, I.C.). 

Uercury, iodosulpbides of; v. Mercuiic 
sulphide. Combinations, No. 6, p. 225. 

Uercury, nitride of. Hg,N,. (Trimercur. 
amine.) This compound was first isolated by 
Plantamour (A. 40,115). Ppd. UgO is dried at 
40°-60°, and then heated at 100° in a stream of 
dry NH, so long as water is evolved (Uirzol, J. 
1852. 419). Plantamour directed to pass NH, 
over cold HgO, then to heat to 150° in NH„ and 
finally to remove unchanged HgO by HNO,Aq; 
Hirzol found that HNO,Aq reacts with Hg,N,. 
Mercury nitride is a brown powder, very explo¬ 
sive, but requires a higher temperature, or a 
stronger blow, than nitrogen iodide to ex¬ 
plode it. Hg,N, is not acted on by cold dilute 
H,SO,Aq; the hot acid decomposes it. Cone. 
H,SO, reacts energetically and explosively. 
Cone. HNOaAq fonns Hg(NOJ, and NH.NO,; 
dilute HNOjAq tonus a white powder; HClAq 
forma HgCl, and NH,CI. Mixed with EOH and 
heated, NH, and llg are formed. Moist HgjN, 
is slowly decomposed by light; in watdk it is 
changed, after 24 hours, to a white powder. 

Uercury, oxides of. Two oxides of Hg are 
known, HgjO and HgO; it is doubtful whether 
Hg20 has been obtained free from Hg and HgO. 
Neither oxide has been gasified, and the mol. w. 
of neither is known with certainty. 

Merooboos oxtBE. Hg,0. (^Suboxide, or black 
oxide, of mercury^ This oxide is prepared by 
adding NaOHAq or EOHAq to solution ot a 
morcurouB salt, or to HgCl suspended in water.^ 
The best salt to use seems to be HgNO,; it 
should be dissolved in water with a very little 
HNO„ the solution being made dilate; ppn. 
with EOHAq, and washing with cold ' Water, 
should be performed in the dark, and the black 
pp. should be dried in the darlf without heating. 
Guibourt (A. Gh. [2] 1. 422) says that Hg,0 
cannot be obtained quite free from Hg and 
HgO; this is confirmed by Bruns a. O. v. d. 
Pfordten (B. 21, 2010), who assert that HgjO 
oxidises to HgO at the ordinary temperature. 
Barfoed (J.pr. [2] 38, 441) says that the product 
of the actiqp of NaOHAq on mercurous salts is 
a mixture of Hg, 113,0, and HgO in varying 
proportions. The descriptions of Hg,0 probably 
apply to Hg,0 mixed with more or loss Hg and 
some HgO. 

» Merourous oxide is a black powder; 8.0. 
10-69 (Herapath, P. M. 64, 821); 8-96 (Birsten, 
S. 66, 894). H.P. [Hg’,0] = 24,860 (Thomsen, 
Z. P. 0. 2, 21). Hg,0 is decomposed very easily 
by light or heat, giving HgO and Hg; strongly 
h^ted mves Hg and 0. Dilate HClAq produces 
HgCl. *Hg,0 is soluble in cono. aoetio aUd. 
With dilute acids Hg,0 generally <rields mer¬ 
curous salts; with H,PO,Aq it gives B[,POjAq 
and Hg. Boiled with EIAq, Hg and Hgl^BKIAq 
are formed (Berthemot, J. Ph. 14, 189). With 
cone. NH.ClAq, NH, is evolved sod ^ and 
HgCL are produoed (PagensteAer, B. P« 47,27; 
Thompson, P, M. [8] 10,179). 
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MiBOOBia oxiD*. HgO. {Btd oxide of tmr~ 
cwry. Bed precipitate.) (iMol. w. unknown, as 
compound has not been gaaided. S.G. 11’074 
at W'S” (Herapath, B- Bi- 64, 321); 11‘136 to 
11'844 at 4° (Playfair a. Joule, 0. S. Mem. 8,84, 
and <7. J. 1, 187); 11'29 at 4° in vacuo (Le 
Itoyer a. Don^s, in Bftttger’s Tabellarisciie 
UeberaicM der ^ec. Oewickte derKOrper, Frank¬ 
furt, 1837). S.H. 19°-52“ = -063 (Kopp, T. 166, 
71); 60 - 98 “= -0618 (llcjjnanlt, A. Ch. (3) 1,129). 
H.F. [Hg,0) = 22.000 (Thomsen, Z. P. C. 2, 21). 
Cry8taUi8csinrhoinbioformB(i;6:o = '6523:l:'9466 
(NordonakjOld, P. 114,621); in monoclinio forma 
according to lies Cloieeanz (.4. Ch. [4] 20, 201). 
C.E. (0“-100“) ‘OODa (Playfair a. Joule, 0. J. 1, 
187). 

HgO waa known to the Arabians in the eighth 
century; Geber prepared it by calcining the 
nitrate; and towards the end of the seventeenth 
century Boyle obtained it by strongly heating 
Ilg in air. 

FonnaHon. -Bj heating Hg to near its B.P. 
in a loosSly covered vessel for a long time. 

Preparation.—\. Hg is dissolved in IlNOjAq, 
the solution is evaporated to dryness, the residue 
is powdered and then heated on a sand-tr.ay so 
long as N oxides are evolved, the temporutuie 
being slowly raised, and tho heating continued 
till a uorcolain plate hold over the vessel shows 
a slight deposit of llg. IlgO thus prepared 
forms red lustrous scales.—2. One of the oxy¬ 
chlorides 2Ug0.11gClj, and the oxychloride 
4HgO.HgClj, when treated with KOHAq, give 
rod HgO; another oxychloride 2HgO.HgCI-, and 
also the oxychloride SllgO.IIgCl,, give yellow 
HgO by treatment with KOlIAq. The compound 
2HgO.HgCi2 which yields red UgO is prepared 
by mixing 1 vol. KliCOjAq, free from KaCO„ 
saturated at 16“, with 8 vols. llgCljAi;, also 
•saturated at 16°, stirring with a glass rod till 
black streaks appear whore tho rod rubs the 
glass, pouring off, adding a fresh quantity of tho 
mixei solution, and again stirring. The com¬ 
pound 2HgO.UgClj which gives tho yellow llgO 
IS prepared by .stirring a mixture of 1 vol. 
KHCO^Aq, saturated at 16°, with C to 10 vols. 
HgOljAq, also saturated at 16°. The compound 
4HgO.Hg01, is prepared by mixing 1 vol. 
HgCL^Aq (saturated at 15°) with a large excess 
(4 to 6 vols.) KHCOjAq (saturated at 15°), and 
allowing to stand for some time {cf. Mercury, 
oxychlorides of, p. 223). - 3. Hg(N03)jAq, or 
HgOlfAq, is poured into KOHAq •,* tho pp. is 
thoroughly washed and dried at 100“-120“. 
HgO thus prepared forms a yellow compact 
solid. 

Properties. —HgO exhibits allotropy; it forms 
heavy, rod, orystalline scales, or a somewlsit 
more bulky, amorphous, yellow powder (u.supra). 
HgO is a violent irritant poison. IlgO is ve^ 
slightly soluble in water; 1 pt. dissolves in 
200,000 cold water, or in 126,000 pts. if 4he 
yratei is boiled with HgO and then aUowed to 
cool (Wallace, Chem, Oaeette, 1858. 34o). JChe 
solution hks a metallic taste. Heated to red¬ 
ness, Hg is separated into Hg and 0. Heated 
below the temperature of decomposition, HgO 
turns black, but recovers its original colour on 
cooling. HgO is slowly blackened and decom¬ 
posed to Hg and 0 by the action of light. There 
WW 4>Qerenees in the reactions of 01, BgOlj in 


alcoholic solution, and oxalie acid, witbithe two 
varieties of HgO (c. BeacUons, Mos. 8,9,10). 

Beactions, — 1. Decomposed by luting to 
redness, giving Hg and 0; Pelouze (0. B. 16, 
60) said that yellow HgO Is decomposed at a 
lower temperature than the red variety, but this 
was not confirmed by Gay-Lussac (C. if. 16,309), 
nor by Millon {B. J. 27,112). Carnellcy a. Walker 
(C. J. 53, 80) found that HgO, ppd. by NaOHAq 
from HgCl^Aq, began to give off 0 at a little 
above 170°, and that evolution of 0 became 
rapid at o. 415°, at which temperature red HgO 
was formed and decomposed. Myers’s results 
(obtained by measuring vapour pressures of 0 
from HgO; B. 6,11) agree with those of 0. a. 
W. Debray (C. R. 77,123) found that when a 
tube containing HgO was*' sealed, and the whole 
tube was heated to 440°, the 0 evolved was 
almost wholly again absorbed.—2. A mixture of 
HgO with such Vasily oxidised bodies as P, S, 
Sb, detonates when heated more or loss violently. 
Some organic compounds are oxidised by boiling 
in solution with HgO. SOjAq boiled with IlgO 
produces SO,Aq and Ilg. - SnClAq forms 
SnOl.Aq and Hg. — 3. IlgO is decomposed, 
rapidly and somewhat violently, by heating with 
marjuesimn, in tho ratio HgO;Mg, with formation 
of idgO and Hg (Winkler, B. 23,128).—4. Heated 
with sodium, Na amalgam eind tho compound 
Na.O.IIgO are formed (Beketoff, B. 13, 2392); 
tho compound Na»O.IIgO is not decomposed by 
heat, but very quickly by water.—5. UgO dis¬ 
solves in vwlten potash. If the KOH is nearly 
saturated with HgO, allowed to cool slowly, and 
lixiviated with a little cold water, a heavy violet 
orystalline powder and a lighter greyish-green 
powder are obtained. Tho violet powder is said 
to consist of ICO.HgO, and tho greyish powder 
to contain from 2 to 6 p.c. K,0; the 8.G. of 
K.O.HgO is 10'31; it is decomposed at hig'h 
temperatures, also by continued washing with 
water, but loss completely by alcohol (St.-Meunicr, 
0. R. 60, 657).—6. Aojording to Foubergid. Ch. 
[4] 1, 300), saturated solutions of the alkali and 
alkaline earth haloid compounds are decom¬ 
posed, with separation of alkali or alkaline oxides, 
by bailing with HgO {cf. Melsens, A. Ch. [3] 26, 
220; and H. Bose, P. 107, 20.9). AndrA, how¬ 
ever, says that boiling saturated solutions of 
alkaline earth chlorides react with HgO to form 
either oxychlorides irlIgC1.3.j/HgO, or compounds 
of HgO with the alkaline chloride (C. R. 104, 
431; V. Mercury oxychlorides of, p. 223; and 
also infra, Combindlions, No. 1). According 
to John (Ar. Ph. [8] 1, 97), HgO boiled with 
KIAq produces EOHAq and tho double iodide 
HgIj.IH.—7. HgO reacts with most acids to 
form meyuriq salts llgX, (X = NOj, JSO,, ^PO,, 
Ac.).—8. l^he reaction of chlorine with HgO 
differs according to the conditions, and the 
variety of HgO used. 01 scarcely reacts with red 
crystalline HgO; with yellow HgO, prepared by 
'^pn. and dried at o. 100°, O', reacts energetically 
forming HgCl, and 0; with the yellow oxide, 
dried at 300° and cooled, 01 reacts more slowly, 
forming 01.,0 and Hg01„ or, ifiwater be present, 
forming HOlOAq and HgO.HgOlj (c/. vol. ii. 
pip. 12,16).—9. An akoholie solution of mercurio 
chloride beated-with yellow HgO at once pro¬ 
duces black oxychloride HgO-HgOL/, the same 
oxychloride ig formed Bum the red variety 
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oot7 prolonged^tion ot boiling aloo- 
^io HgCl, Bolntion.—10. Oxalic acid sohtUon 
reacts yellow HgO, to form oxalate, in the 
cold; bol the red variety is unchanged when 
boiled with 

Gombhiationa. — 1. With alkaline earth 
chlorides ; obtained by the reaction of HgO with 
solutions of OaClj, BaCl^, and SrCI,. The com¬ 
pounds 2HgO.Ca01.j.4HjO, HgO.BaClj.GHjO, 
and HgO.SrClj.6H.jO, are described by Andr6 
(O. S. 104, 431).—2. With ammonia, to form 
2HgO.NHj.H.jO = NHgjOH.2njO: this com¬ 
pound reacts with acids as a base forming di- 
mercuri-ammonium salts (v. MmtcoKAsi- 
noMinti coupouNDS, p. 206). 

Mercury, oxybromide of. 3HgO.HgBr.j 
••Hg,0,Brj. {Basic' 7nercuric bromide.) A 
yellow, crystalline, powder; obtained by boiling 
UgBr-Aq with HgO, filtering, and allowing to 
crystallise; or by partial ppif. of HgEr-Aq by 
EOHAq, and boiling the li<iuid in contact with 
the ijp. (Ijliwig, i’. 14, 185; cf. Bammelsberg, 
P. 66, 218). 

For H.F. of oaybromides of Hg v. Andr6, Bl, 
[2] 41, 274. 

Mercury, oxychlorides of. HgjOjClj. {Basic 
tnercury chlorides). Several oxychlorides of 
Hg are known; they are produced by the re¬ 
action of HgO witb»HgCLAq, by partial ppn. of 
HgCljAq by KOIIAq or NaOHAq, by mixing ’ 
KHCOjAq and HgCl.jAq in different proportions, 
and by the reaction of Cl with yellow HgO. 

Millon {A. Ch. [3] 27, 253) described oxy¬ 
chlorides obtained by mixing solutions of 
KHCOj (free from KjCOJ and HgClj, both 
saturated at 15°. (i.) 2Hg0.ngCl.j; by adding 1 
vol. KHOOjAq to 6-10 vols. HgCljAq; also by 
adding 1 vol. KHCOjAq to 3 vols. HgCljAq, 
stirring till ppn. begins on the sides of the 
vessel, pouring off the liquid, adding a fresh 
quantity of the same mixture, and stirring again. 
The compound obtained by the first process 
forms a red non-crystalli«o powder, and yields 
yellow HgO when acted on by KOHAq; os ob¬ 
tained by the second process, the compound is a 
heavy, black, lustrous solid, which yields red 
HgO with KOHAq. (ii.) SHgO.HgClj; by mi.\- 
ing equal volumes of the solutions of KHCO, and 
HgClj, and^ allowing to stand; a golden-yellow 
crystalline pp., yielding yellow HgO with 
KOHAq. fill.) dHgO.HgCl,; by mixing 1 vol. 
HgCljAq with 4-6 vols. KHCOjAq, and allowing 
to stand; a brown orystalline solid, which yie’ds 
red HgO with KOHAq. * 

• Boucher {A. Ch. [3] 18, 873) described seven 
oxychlorides, containing HgClj and HgO in the 
ratios 1, i, 2, 3, 4, 6, and 6; each oxyohloride 
exists, according to Boucher, in two varieties, one 
derived from and giving red HgO, th^ other de¬ 
rived from and giving yellow HgO; some of the 
oxychlorides also euiibit other differences. 
Boucher described 15 different oxychlorides. A 
tabular statement shewing the chief differences' 
between the oxychlorides is given by Boucher. 

Andrd (C. Ii. l04, 431) described two oxy¬ 
chlorides, Hg01,.»HgO and 2HgOL.8HgO, ob¬ 
tained by dissohmg HgO in boiling CaCI^A.q aq^ 
UgCljAq, respectively, and pouring the solutions 
into large quantities of cold water. 

The oxychlorides of Hg have been examined 
aWN teoently by ThflmmeU {Ar. PH. 37. £83; v. 


abstract in 0. J. S6,1060). f. cays that only 8 
definite oompounde ^st, via., Hg0.2HgCl.j, 
Hg0.Hg01„ 2HgO.Hgai„ 3HgO.HgCl,. and 
4HgO.Hg01j. (i) Hg0.2Hg01j is formed fli ^1 
solutions prepared by dissolving HgO in 
HgCljAq, but it is readily dpoomposed ; it is 
best prepared by heating at,100° 1 pt. H%0 
(red or yellow), with 10 pts. HgCI,, and 60 pts. 
water, stirring till no further separation of a 
yellow powder occurs, washing, drying, and then 
washing with ether (free from aloohoB to re¬ 
move HgCl^ Warm water separates 2HgO.HgClj; 
NaOHAq ppts. red HgO. (ii) HgO.HgCl, has 
not yet been obtained pure, (iii) 2HgO.Hg01j 
exists in two varieties; (a) red variety, obtained 
by mixing solutions of NaHCO, and HgCl,in the 
ratio 2NaUCO,: HgCl,; (5) black variety, ob¬ 
tained by heating the red variety when dry, or 
by adding HgO to hot HgCljAq, or by mixing 
equivalent quantities of red HgO and HgCi, in 
cold water, or by treating SHgO.HgCl, with 
cold HgCljAq. (iv) 3HgO.HgC5 is a yellow 
pp. obtained by adding alkaline carbofiate (nor¬ 
mal or acid) to HgCljAq, avoiding excess of the 
carbonate, also by treating freshly ppd. yellow 
HgO with HgCljAq (this preparation is yellow 
and yields yellow UgO with KOHAq), also by 
treating washed red HgO with HgCl-Aq (this 
preparation is reddish yellow and yields red 
HgO by KOHAq). (v) 4HgO.HgCl, is obtained 
as a brown amorphous powder, by adding 
KHCOjAq to HgCljAq, in the ratio 80 to 85 
KHCOjl HgClj; it is also obtained, as reddish- 
brown crystalline plates, by shaking HgCljAq 
with red HgO in the ratio HgClji 6HgO; both 
varieties give yellow HgO by KOHAq. All these 
oxychlorides yield subtimates containing HgCl 
and HgClj when heated. 

For H.F. ot oxychlorides ot Hg v. Andrd, Bl, 
[2] 41, 274. 

- Mercury, oxycyanides of; •. Cvaniiiks, vol. 
ii. p. 342. 

Mercury, oxyfinoride of. HgO.HgFj.HjO. 
{Basic tnercuric flvoride.) A yellow orystalline 
solid; obtained by dissolving freshly ppd. HgO 
in HFAq, and digesting the solution with HgO, 
or evaporating the solution (Finkencr, P. 110, 
628). The oxyfluoride is also obtained by heat¬ 
ing HgFr2HjO (q. V. p. 210) to 80° (F.). Heated 
above 100°, the oxytluoride gives off HjO and 
HF; it is decomposed by water with separation 
of HgO. 

Mercury.soxyiodidecf. SHgO.Hgl,. (Basie 
mercuricMide.) A yellowish-brown solid; ob¬ 
tained by molting together HgO and Hglj in 
the ratio 8HgO:HgIj, also by digesting 
with dilute KOHAq (Bammelsberg, P. 48,182). 

wMeronry, oxysalpbides of. Oxysulphides ot 
Hg have been described; but according to 
PoUeck (B, 22, 2859) none has been isolated, 
and the existence of any is very improbable. 

.Mercnry, phosphide of. No ^osphide ot . 
Hg has hsen isolated with certainty. By passing 
P hydride, prepared by boiling amorphous P with 
KOHAq, into HgCljAq, several compSunds have 
been obtained. Aschan {Chan. Zeitung, 10, 82, 
102) describes a yellow compound 8Eg,Pr7HgCl 
a red compound 4Hg,P,.6HgCl„ and a blac 
compound Hg,P,-HgCl,. A compound probably 
fiPi^fiHgyO is said by Asphan (t^d tobe formed 
by passing P hydride over E^OO,. The ppi,. 
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formtd when P hydride ii paesed into 
Hs(KOJ,An are probably mixtures of different 
compounds ofHg. P. andHNOy{A.). Most of 
the icsregoingoompoun^ are readily dccompoBed. 
some explosively, by warming. 

Heronry, salts of. Hg forms two senoa of 
salts; mercuroia gaits ooixespouding withHgjO, 
and mercur’C sdlts corresponding with HgO. 
The former are obtained sometimes by dissolv¬ 
ing Hg,0 in acids, sometimes by dissolving ITg 
in acids and digesting with excess of Hg, and in 
some oases by doable decomposition from the 
nitrate; the mercuric salts arc obtained by dis¬ 
solving HgO or HgCO, in acids, or by double 
decomposition from the nitrate. The mercurous 
salts have the compositionHgX, where X = NO,, 
JSO„ Ac.; the mercuric salts have the compo¬ 
sition HgXr The mercuric salts are more stable, 
as a class, than the mercurous salts. The nor¬ 
mal morourous salts are generally decomposed 
by water into a basic salt, which separates, and 
an acid salt, which goes into solution. Many 
basic salts and a large number of double salts 
are known. The salts of Hg, as a class, act as 
violent and irritating poisons. The principal 
salts of Hg are the following («. C.u<bonates,Ni- 
TBATES, Sulphates, &c.) : antinumates, arsetmtes 
and -ties, bromates, carbmiates, chlorates and 
perchlorates, chromates. Mates and periodates, 
molybSaUs, nitrates and -ites, phosphates, selen- 
ates and -ites, sulphates and -ites, tantalates, 
thiosulphates, tungstates, vanadates. 

Heronry, selenide of. HgKc. Small quan¬ 
tities of more or less pure HgSo oocnr native 
in the Harz, accompanying PbSe. HgSe is 
produced by strongly heating together Hg and 
8e, and subliming at a higher temperature; 
forms grey, metal-like, lustrous lamimc; dis¬ 
solved by aqua regia with formation of Hg se- 
,lenite, slowly changed to tho same compound by 
boiling cone, nitric acid (Uelsmann, jl. 116,126; 
cf. Little, A. 112, 211). HgSu is also formed by 
passing H,Se for a long time into HgCl,Aq ; tho 
white*pp. of 2HgSe.HgCl, at first produced is 
ohang^ to black HgSe. S.O. of natural HgSo 
is !•! to 7'4; S.O. of artificially prepared HgSo 
Is 8-877. 

Combinations. —1. With mercuric chloride, 
to form 2HgSe.HgCl,; a white pp. formed by 
adding H,Se, or K,Se, to excess of HgCl,Aq.—2. 
With mercuric oxide, to form 2HgSe.IIgO; a 
black powder formed by treating 2HgSe.HgCl, 
with NaOHAq. Decomposed by l),oat, yielding 
sublimates of HgSo and Hg (Uelsmann, A. 116, 


Heronry, selenoohloride of. Hg,So,Cl,; «. 
Mercury, selenide of. Combinations, No. 1. 

Heronry, selenosnlphide of. A mineral 
approaching tho composition Hg.So.^UgS is 
found near San Onofre in Mexico; it is known 
as onofrite. 

Heronry, selenooyanides ot HgSeCy «nd 
Hg(SeOy),; v. vol. ii. p. 848. o 

Heronry, siUeoflnorides of. Two are known, 
Hg,SiP,.3^0 and HgSiF,.6H,0. 

Mxbcubous stucorLUoniDS, Hg,SiF,.2H,0. 
Clear prismatio crystals; obtained by dissolving 
Hg,CO, in H,SlP,Aq, evaporating, washing with 
a little water, and pressing between paper (Pin- 
kener, P. Ill, 346; of. Bsnelins, P. 1,300). 


c 

Mkboubio stuconuioBisi, THgSi^6H,0. 
Obtained by dissolving HgO in ^SiP,l^, eva¬ 
porating tiU yellow needles (HgSiFrH^.8H,0) 
begin to separate, and then allowiim torstand at 
a temperature not above 1,5°. Forms clear, 
colourless, rhombohedral crystals; very nn- 
stable; deliquescent in air, and efflorescent over 
HjSO,; composition doubtful (Finkener, P. Ill, 
246). The compound HgSiFj.HgO.SHjO (Pin- 
koner) was described by Berzelius (P. 1, 200) as 
the normal salt. <■ 

Uercury, sulphides of. Two are known, 
HgjS and HgS; the latter reacts towards the 
alkali sulphidos as an acidic sulphide, it also 
combines with many Hg compounds to form 
double compounds. 

MRBcuiions SULPHIDE, HgjS. This sulphide 
is best prepared, according to Berzelius, by 
dropping mercn.ons acetate solution into Na 
or NH, sulphide solution {cf. Brands, Q. J. 8. 
18, 292). llgNOjXq should not be used, as the 
UNO, produced oxidises the Hg,,S. HgjS is a 
black powder, easily decomposed by heat to HgS 
and Hg. According to Barfoed (Bl, [2] 3,183) 
the substance described as Hg,S always contains 
some Hg, however it may be prepared. 

Mebcobio sulphide, HgS. Mol. w. uncertain. 
H.P. [Hg,S] 8,220 (Thomsen, Z. P. 0. 2, 21). 
This compound exists in two forms; a black 
amorphous pp., and a red crystalline body 
known as vermilion or cinnabar. 

Occurrence.—In Illyria, Spain, Bohemia, Ural 
mountains, China, Japan, Mexico, California, 
Chili, and Peru. 

Formation. —1. By rubbing or heating to¬ 
gether 1 pt. 3 and 6J pts. Hg.—^2. By adding 
n,S, or an alkaline sulphide, to solution of a 
mercuric salt.—8. By digesting Hg with an al¬ 
kaline polysulphide.—4. By subliming a mixture 
of 3 and HgO or HgSO,. 

Preparation. —1. Amorphous black mer- 
ourio sulphide is prepared by passing excess 
of H,3 into slightly acidified HgCljAq or 
ng(NO,).jAq, washinfj'the pp. thoroughly with 
dilute HNOjAq and then with water, and drying 
at a low temperature.—2. Bed crystalline 
mercuric sulphide (vermilion) is prepared 
in different ways, (a) A mixture of 6 pts. Hg 
and 1 pt. 3 is heated till combination occurs 
(attended generally with production of heat and 
light and partial projection ot the mass); the 
product is powdered, mixed with a small quan¬ 
tity of S, and heated for some hours in a hard 
glAss flask, sunk in send in a wind-furnace; the 
flask is loosely closed by a charcoal stopper and 
is arranged so that the upper part is kept coin- 
paratively cold; red HgS sublimes on to the 
neck of the flask. The HgS is purified by grind¬ 
ing, boiling Vith EOHAq, and washing with 
water, tfi) Black amorphous 1^3 is heated 
with an alkaline persulphide. This may ba done 
by triturating 100 pts. Hg with 88 pts. 3 for 
. some hours, till black Hg3 is produced, heating 
with 25 pts. EOH in 180-iSO pts. water to 46°- 
60° for several honrs (the water being replaced' 
as it evaporates, and thq mass being stirred 
from time to time) until rracAning begins, after 
which the tem^rature is maintained at 45° till 
tho whole is bn^ht-red. The ted HgS is washed, 
and any Hg present is rmaoTed by levigatieB 
(Brunner, P. 15,598; HobsMner, S. 61,88^; 
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finnanloli, JD. P. J, 1T9|* 870 ; Liebig, A. 6, Aooordiag to Schneider (P. 1S7,488) the orjrstall 
380; 7, 49: Baab, N. S. P. 34,89). (e) Hg01,8.q of the inlpho- salt, when kept for some years in 
is poured to to excess of dilute NH^Xq; to the KOHAq, form six-sided, lustrous, olive-green 
rp. of N:^I^01 thus produced is added cone, tablets having the composition 3£[gS.E,S. * 
Na,B|0(Aq in quantiijy rather more than sudd- Combinations. —1. yfitix alkali sulphidssiv. 

oient to dissolve the pp., and the whole is heated supra, Reactions No. 0.—3. Forjns a compound 
for some time to 70°-80‘’ (Hausmann, B. 7, with hydrogen sulphidsi aiHga.H,a. Prodnce(F 
1746). For details of the manufacture of Ver. in solution by passing H,S into HgS suspended 
miUon v. Diotiomaby o» apfuso cbbuistby.—- in boiled water (Linder a. Picton, 0. J. Proc. 
8. Colloidal meyiuric sulphide, soluble in 1890. 46).—8. With cuprous chloride to form 
water, is obtained by ppg. a dilute solution of a 2Hg8.Gtt,Cl,; a yellow solid, obtained by boiling 
mercuric salt by H^S, and washing with water Hg8witkCoC4XqandHCIA.q,andremovingSby 
eg dilute H,SAq for a long time (Winssinger, BU CS, (7 8HgS -r 2Cu01, - 2HgS.Cu,Cl, -r HgCl, + 8). 
[2j 49, 452). This compound is decomposed by boiling cone. 

Properties.—"She black sulphide is an HGlAq with evolution of a little H,S and forma- 
amorphous, heavy powder j heated in a closed tion of Cu^Cl, and HgCl, in solution; dilute hot 
vessel, it yields a sublimate of red HgS; heated HjSOA^q has no action, but with boiling cone, 
in air, Hg sublimes and SO, is formed ; it is not H,SO„ HCl and SO, are evolved and a compound 
acted on by dilute acids. The red sulphide of HgSO, and HgS is formed. NaOHAq produces 
crystallises in hexagonal fo^9, o:c = l:l-146; NaCl, HgS, and Cu,0 (o. Heumann.B. 7,1890). 
S.G. 8T to 8'99; polarises light; blackens by 4. With mercuric chloride, and also with mer- 
exposure to light (». Heumann, B. 7, 760); curio bromide, to form compounds 2HgS.^X, 
heated to the sublimation-temperature, red HgS (X-Gl or Br). These sulphohaloidTcom- 
is changed to the*black variety (Fuchs, P. 81, pounds are formed (a) by passing H,S into 
681). Mitscherlich {A. 12, 168) found V.D. of excess of HgCl.Aq or HgBrAq, (b) by digesting 
HgS at 670° to be 85-3; V. and C. Moyer found freshly ppd. HgS with ^iUng HgCl,Aq or 
V.D. at 1560° to be 78; the formula HgS requires HgBr,Aq (H. Ruse, P. 13, 69), (c) by adding HCl 
V.D. 116; a mixture of Hg-HHg-K2S requires (or HBr), or solution of a metallic chloride (or 
V.D. 77*8. The red Sulphide reacts with acids bromide), to HgS dissolved in morcurio aogtate 
more slowly than the black variety. The col- solution (Palm, 0, C. 1863. 120), (d) by heating 
loidal sulphide is soluble in water, forming HgS with 8-10 parts HgCl, or HgBr„ till the 
a solution which is black and opaque when cone., whole melts, and washing the cold mass with 
butbrown, with a greenish tint by reflected light, boiling water (Schneider, J’. 116, 167). The 
when dilute; a very dilute solution may be coni{>ounds are yellow.white crystalline powders; 
tmiled till all H,8 is expelled, or kept for some decomposed by slow heating to HgS and HgX,; 
time, without change. decomposed by alkali solutions, but not by 

Reactions — 1. heated ina closed vessel,ilgS HNO,Aq or H,SO,Aq (c/. Barfoed, j. pr. 93, 
•ublimes.—2. Heated in air, SO, is formed, and 230).—6. With mercuric iodide to form the 
Hg sublimes.—3. Heated with solid alkalis or lulpho-iodide HgS.HgI,; a yellow solid ob- 
alkaline carboTUites, Hg sublimes and alkaline tained by digesting Hgl, with less H,8Aq than 
sulphide remains.—4. Heated with iron, tin, BuSlces for complete decomposition (H. Rose, P. 
antimony, copper, sine (and some other metals), 18,69); also by ppg. HgO and Hgl, in HClAq 
, a metallic sulphide and H;^re produced; HgS by a small quantity of H,S (Rammelsberg, P. 
is decomposed by heating with finely divided Cu 48,175); also by saturating Hgl, in HlAq with 
and water (». Heumann, B. 7, 1388, 1486)—5. H,S, and diluting (Kekuld). Palm (0. 0.1863. 
Digested for some time with iodine in KIAq, 121) says that the yellow-red pp. obtained by 
HgS is decomposed with formation of HgI,.2KI adding HIAq, or a solution of an alkali iodide, 
and separation of S (Wagner, J.pr. 98, 23).—6. to HgS dissolved in mercuric acetate solution, 
HgS is decopiposed to Hg and SO, by beating has the composition 2HgSdIgIp—6. With 
with fsod monoxufe, Pb being separated.—7. HgS mercuric fluoride,to form the sulpnoflnoride 
is Marcely attacked by difnfc acids; cone, nitric 2HgS.HgF,; obtained by passing a little H,S 
acid produces Hg(NO,), mixed with HgSO,; into HgF, dissolved in HPAq (H. Bose, P. 18, 
BNO,Aq 8.O. 0.1-2 produces a white compound 69).—7. With mercuric sulphate, to form several 
2^S.Hg(NO,),.—8. According to Bolley (A. 76, compounds, the chief of which are (1) 
.23!^ HgS is at once deoompased by an am- HgSO,.HgS, (2) HgSO,,2BgS, and (8) 
tm/niacal solution of silver nitrate, with forma- HgSO,.3HgS. These compounds ate obtained, 
tion of a mercurammonium salt and Ag,S.—9. (1) by treating rod HgS with warm H,SO,Aq 
HgS is insoluble in caustic soda or si^iun mono- (PalBi,/. 1862.230); (2) by treating 2HgS.HgNO, 
stifpAtds sojution; but it dissolves in mixture (obtained by passing a little H,B into 
of the two, *.«. in sodium hydrosulphide solution. ilg(NOJ,Aq) with H,SO,Aq (Barfoed, J. 1864. 
This solution contains a sulpho- salt (sulpha- 282 ; Kessler, A. Ch. [2] 6, 616); (8) by adding 
hudrargyrate of sodium). The solution is readily ,H,S,0,Aq to Hg(NO,)A.q and removing S 1^ 
obtained by adding KOHAq to ppd. HgS, and washing weth CS, (Spring, A. 199,116; Wa^en. 
leasing in H,S (excess of H,8 causes reppn. roder, A. 60, 190).— 8. With mercuric mtrafe, to 
M HgS). On evaporation, white crystals form 2HgS.Hg(NO,),; a white solid, obtained by 
HgS.E,S.6H,OBepatate, mixed with KOH; these passing a little H,8 into Hg(NO,),Aq, or by 
uystals are decomposed by water (Weber, P. 97„ digesting freshly ppd. HgS with HgfNOJ,Aq, 
-P-696). By ppg. HgCl,Aq or by ppg. a solution of HgS in meronrio acetate 
mth NH. sidphide, iwd adding KOHAq, a solo- by HNO,Aq or alkali nitrate solutiondfl. Bose, 
“CO is obtained, which, on evaporation, yields Barfoed, Palm, le.). By heating HgS with 
KOI. and then a sulpho- salt mixed with XOH. HNOAS- S-O- l-3;to 120° in aolosed tube, Oramp 
Vob IlL Q - 
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(/. pr. [f] li, 399) obtained • white eryatalliiie 
^ of 6HgB.Hg0.2]%(N0,),.13H,0. 

XfreaiT, lalphobromlde of; v. Mereurie 
tSlphide, CombinationSt No. 4. 

Xarenry, ■nlphoohloride of; «. Mereurie 
luhhide, Comjiiruitione, No. 4. 

* ureuy,ciolphooyanidei of; v. voL ii. p. 
«S0.* 

Xeronry, anlphafinoride of; «. Mercuric 
eulphide, CotnHnations, No. 6. * 

Xorenry, enlpho-iodidei of; «. Mercuric 
eulphide. Combinations, No. 6. 

Xeronry, tnlphoielenido of; o. Mercury, 
eelenosulphidt of, p. 224. 

M. M. P. M. 

XXBOUBY C0KF0UKS3, OSOANIC. Mer- 
onr^ forms compounds with two identical alcohol 
radicles, or with one alcohol radicle and one acid 
residue. Compounds of mercury with two 
different alcohol radicles appear to split up at 
the moment of their formation, e.g. 2HgBtMa 
_HgMe, + HgEt, (Frankland, A. Ill, 67). 

Kreury dimetbide Hg(CH,)p Mercury 
dimethyl. Mol. w. 230. V.D. 8-29 (calc. 7-97). 
(08®-96°). 

Formation. —1. When mercury is exposed 
with Mel to sunlight for a week, crystalline 
OH,HgI is formed (Frankland, A. 86, 861). 
When this body is distilled with KOH, lime, or 
KGy, mercury dimethide passes over as a heavy 
liquid which may be purified by washing with 
water and rectifying over CaOl, (Buokton, Pr. 9, 
91; A, 108,103).—3. By ^e action of sodium- 
amalgam on McI (10 pts.) in presence of acetio 
ether (1 pi.) (Frankland a. Duppa, 0. J, 17,416; 
A. ISO, 105). 

Pro^fws.—Colourless oil, with faint but 
mawkish taste. Insol. water, v, sol. nloohol and 
ether. Dissolves phosphorus, rosins, and caout- 
-ohottc. Very inllammable, burning with a bright 
flame. 

Beactions. —1. Iodine forms CH,HgI and 
methane. Bromine acts in like manner.—2. 
BnCl, forms a crystalline compound which is 
decomposed V by water with formation of 
CH,BgCI.—8. Cone. HCIAq gives methane and 
OH,HgCI.— 4. Cone. H,80, gives methane and 
WHJ5g),SO,.-6. PCI. gives CH..HgCI.-#. 
XHnO, oxidises it to OHrUg.OH (Seidel). 

Mereurie chloro-methide CH,.HgCI. 
ri70»] (Seidel, J. pr. [2] 29, 135). 8.0. 4 063 
(Schroder, B. 13, 56^. Formed from HgMe, by 
the action of HCI. l^miniB. 

Mereurie iodomethide CH,.HgI. [143®]. 
From Mel and Hg in sunlight (Fnuiklan^. 
Formed also by heating HgMe, with HgL, 
Small nacreous laminse (from ether),ainsol. 
water, m. sol. alcohol, v. sol. ether and Mel. 
Slightly volatile, emitting an unpleasant odour, 
and leaving a persistent nauseous taste. May 
be sublimed. , 

Mereurie nitromethide iOH..HgNO°. 

m Frorn an alcoholic solution of (}^.HgI 
iNO|. Nacreous lamin/e, v. sol. water, si. 
sol. alcohol. Its solution is not ppd. by KOH or 
baryta-water, but HCI and soluble chlorides ppt. 
OH.Hg01 (Strecker, A. 93,79). 

Mereurie aeelomeihide OH,3g.OAe. 
[148®]. Obtained by beating HgMe, vrith acetio 
add at 180® (Otto. Z. [9] 6, 36). Ti^ tables. 


with very offensfvq, odour, nearly infpl. bdlinf 
water and cold HOAc. 

Afsrourtc ehloro-methylo-iodide 
CH.fil.Ugl. [129°]. Obtained Uy boiliua 
OH.,I.HgI with alcoholic'HgCI, (Sokurai, O.Jr, 
41, 360). Silky plates (from alcohol), ^com. 
posed by iodine into methylene chloro-iodide and 
HgCI„. 

Mereurie iodo-methylo-iodide 
CH,I.HgI. [109°]. Formed by leaving merouty 
and a little mercurous iodide in contact with 
methylene iodide in a sealed tube for several 
days (Wanklyn a. Von Than, O. J. 13, 258; 
Sakurai, C. /. 37, 668), White crystals (frd'm 
CH.I.); insol. water, cold alcohol, ether, chloro¬ 
form, EtI, and benzene; si. sot. boiling alcohol; 
V. sol. methylene iodide. When heated with 
iodine dissolved in aqueous KI it is decomposed 
into CH.,!, and Hgl^ Chlorine and bromine act 
in like manner. When heated with HCIAq it is 
reduced to CH,.HgI. 

Vi-mercuric melhyleno-di-iodide 
CH,(HgI),. [c. 230°]. Obtained by exposing a 
mixture of an ethereal solution of methylene 
iodide with a little Hgl, and an excess of mercury 
to sunlight (Sakurai, G. J, 39, 487). Formed 
also by the action of mercury on CHJ.HgI. 
Yellowish crystalline powder, insol. all ordinary 
solvents, si. sol, hot methylene iodide. When 
heated with dilute HCIAq or with KIAq it yields 
CHj.Hgl. Iodine forms Ilgl, and methylene 
iodide. 

Mereurie methenylo-tri-iodide 
CH(Hgl),. From iodoform, mercury, and alco¬ 
hol, by exposure to sunlight (Sakurai, C. J, 39, 
488). Yellow mass, insol. ordinary solvents and 
In CIIjIj. Gives iodoform when treated with 
iodine. 

Mercuric diethide HgEt^ Mol. w. 368. 
(159°). S.G.2-46. V.D. 9-97 (calc. 9-4). Strecker 
(C. B. 39, 67; A. 92, 9?) by acting on EtI with 
mercury obtained the compound EtIIgl. Diln- 
haupt (CAcm. Oox. 1854, 263; A. 93, 879) ob- 
tained the corresponding EtHgCl and EtHgBb 
by decomposing bismuth triethide with HgCl, or 
HgBr,. Buokton (A. 109, 218; 0. J. 16,17) ob¬ 
tained HgEt, by the action of ZnEt, on H^,; 
and, lastly, Frankland and Duppa showed that 
mercuric diethide can be more easily obtained by 
the action of sodium-amalgam on'Etl in pceaenoe 
of acetic ether. The acetio ether remains in an- 
diminished quantity at the end of the process; 
but nevertheless its presence is essential. 

Preporofion.—Ethyl iodide (10 pts.) ismixed 
with EtOAo 0 pt.) and poured upon 1 pe. so¬ 
dium-amalgam, the flask being shaken and 
cooled in water. When separation of Nal has 
rendered the liquid pasty it is distilled off from 
a watqr-bath and shaken with fresh amalgam. 
Finally it is mixed with water, and the oil dried 
over CaCl, and rectified. 

i'rqpcrttes.—Transparent eolourless liquid, 
with fmnt ethereal odour; instri. water, si. soL 
alcohol and ether. Very poisonous. Bums with 
smoky flame. Takes fire in chlorine. 

Beactione,—l. Acts viclenUy embromiite and 
iodine, forming EtHgBr and EtHgl (Buokton, 
A. 113, 32m.-3. Alo^olio%(^formsEtHiCL 
8. Cone. wBAq forms etham and EtHgOL— 
4. H^O, gives ethane and (EtBU|80,ii—fl. 8^ 
diuM forms a bulky grey spongy mass, sdtieh 
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lakM Sre in dr Mid rioleiitlT dboompom wkw 
beatsd.— 6 . Heated with find; nanolaied line 
it ;iel^ ZnBt,and meroorj (Franklanda. Dnppa, 
O. J. 17i 89)1 Oadmium forma GdEt- Bismuth 
givei BiKV—7. Uetoorio ethide ia deoompoaed 
when heated at 150° with eopper, iron, silver, or 
gold ; bnt ethidea of these metals are not formed. 
8. KMnO, forma EtHgOH.—9. When heated 
with PCI, it forma PEtCI,—10. Iodoform at 90° 
gives acetjlene and ethylene (Suida, iif. 1, 716). 

Ilsrcurie chlofo-ethide EtHgOl. [190°] 
(^idel). 8.0. 3-48. Formed by the action of 
HgCl, on BiEt,; by treating HgEt, with alcoholio 
HjCll and by the action of HgCi, on ZnEt,. 
Ppd. by adding NaCl to an aqueous solution of 
EtHgNO,. Obtained also by treating EtHgOH 
with HCI. Light irideseent lamina (from al¬ 
cohol). Nearly insol. water, si. sol. ether, v. sol. 
boiling alcohol. Sublimes at 40°. With AgCO, 
it gives (EtHg),CO„ which orystfdlisea with dif¬ 
ficulty and is easily decomposed by heat and by 
acids. AgjPO, gives a very soluble phosphate 
(Odnhaopt). 

Jlfcrcarie iodqmsfbids EtHgl. Formed 
by the action of mercury on EtI in diffused day¬ 
light. Decomposed by direct sunlight (Strecker, 
A. 98, 76). Shining lamina; insol. water, sol. 
alcohol and ether. Sublimes at 100°. Dissolves 
without change in aqugous Nil, or EOH. With 
ZnEL it yields Znl, and HgEt,. 

Mereurie ethylo-hydroxide EtIlgOH. 
Obtained by adding moist Ag,0 to a boiling al¬ 
coholio solution of EtUgOl, filtering, and eva{) 0 - 
rating in vacuo. Strongly alkaline liquid, which 
blisters the skin. V. sol. water. Decomposes 
ammonium salts with expulsion of NH,. It does 
not liberate KOH or MgO from their salts, but it 
ppts. salts of Al, Zn, Sn, Cu, Au, and Pt. With 
• large excess of H,S it fonns a white pp. turning 
through orange to black. With metallic zinc it 
forms ZnEt,. With acids it forms crystalline 
salts; e.g. HCI yields EtHgCl. 

Mercuric bromo-eih^e EtHgBr. Mer- 
turic ethylo-bromide. Formed from BiEt, and 
HgBr„ or by treating EtHgOH with HBr (Diin- 
haupt, A. 98, 379). Ilesembloa EtHgCI. 

Mercuric elhylo-cyanide EtHgCy. 
Formed by saturating an mcoholio solution of 
EtHgOH with HCy. Crystallises readily; v- 
sol. ^cohol and ether. Very volatile. Gives off 
a repulsive odour when heated. 

Mercuric ethylo-nitrate EtHgNO,. 
Mercuric nitro-elhide. From EtHgl and AgNO,. 
Colourless prisms, v. e. sol. water, m. sol. alcohol 
(Strqpker). 

Mercuric ethylo-eulphate (EtHg),SO«. 
Formed from EtHgCl and Ag,SO,. Shining 
lamina (from alcohol). 

Mercuric ethylo-sulphide* (EtHg),S. 
Obtained by adding ammonium sulphide to an 
alcoholio solution of EtHgCl. Tellowish-white 
powder, v. sol. alcohol, ether, and CSj; The al- 
ooholie solution ia dec|}mposed by evaporation, 
leaving HgS. 

Mercuric ethylo-aeetats EtHgOAo. 
[173°]. Obtained bj^dissolving HgEt, in HOAc 
(Otto, Z. 1870, 35). 


Mereurie dipropyl HgPr. (100' 

^tsaherbakoff,/. H. 13, 363). _ 

Fwiped by the action of pn^yl iodide cn sodium- 
m in pteseose M acetic ether (Cahonis, 


0-/1.76,138,1383). Oil, sL iol.aIeohol, w. soL 
ether. With iodine and bromine it forms nro- 
ducts which may be orybtallised from alcobol. 
The effect of small MdiUons of HgPr„ of 
Hg(O.H,)* a Hg(C,H,,)„ add of HgPh,on the 
frMzing-point of ethylene bromide has bees' 
studied by Louise and Boux (O. A. 107, 600). , 

Mereurie di-Uobutyl Hg(CH-Pr)r (206°). 
8.0. 44 1'83S, Obtained by treating a mixture 
of isobutyl iodide and acetio ether with 3 p.o. 
sodium-amalgam (Cahours). Colourless liquid. 
Iodine forms CH,Pr.HgI, whence Ag,0 forms 
CH-Pr.HgOH. Bromine acts in like manner. 

Mercuric di-lsoamyl Hg(0,H„),, S.Q.41-666. 
From isoamyl iodide (5 pts.), acetio ether (1 pt.), 
and sodium-amalgam (Frankland a. Dnppa, A, 
130,110). Colourless oil, decomposed on distil¬ 
lation even in vacuo. May be distilled with 
steam. Insol. water, v. si. sol. aloohol, v. sol. 
ether. With chlorine it forms dense fumes of 
C,H„HgCl. It reacts with great violence with 
bromine and iodine. With an alcoholie solution 
of HgCI, it readily forms C,H„HgCl [86°],arhiah 
crystallises from alcohol in hair-like needles. An 
ethereal solution of Hg(C,H,,), treated first with 
an alcoholic solution of iodine and then with 
solid iodine forms isoamyl iodide and C,H„HgI 
[122°], which crystallises from aloohol in pearly 
scales. With zinc at 1-30° 0,H„HgI forms zine 
isoamyl and zinc-amalgam. * 

Mercnric-di octyl Hg(C,H„),. S.G.411-342. 
Prepared by the action of sodium-amalgam on 
octyl iodide in presence of a little acetic ether 
(Eiohicr, S. 12, 1880). Liquid. Insol. water, 
sol. alcohol, ether, and C,H,. Decomposes at 
200° into Hg and hexadeenne (dioctyl). 

Mercuric octylo-iodide 0,H„HgI: whits 
silky pp. Prepared by the action of an alco¬ 
holic solution of iodine on mcrcury-dioctyl. 

Mercuric octylo-chloride 0,H„HgC!. 
White pp. Prepared by the action of merourie 
chloride on mercury-diootyl. 

Mercuric octylo-hydroxide 
0,HiiHgOH. [76°]. Prepared b^ the aotiou of 
silver oxide on an alcoholic solution of merouiy- 
diootyl (Eiohler, 3. 13, 1881). Tisllow leaflets. 
Insol. cold, si. sol. hot, water, T. soh alcohol. 
Alkaline. 

Mereurie allylo-iodids 0,H,HgI. [136°]. 
S. (C8J 18-7 at 49°. Formed by shaking aUyl 
iodide with mercury, and extracting the i-MuIting 
yellow mass with hot aloohol or ether (Zinin, A. 
96, 863: ef. Linnemann, A. 140,180). It is best 
to mix the ally! iodide with an equal volume of 
aloohol (Oppenheim, 3. 4. 670). Silvery scales, 
which turn yellow on exposure to light, especially 
on drying. It even toms yellow in the dark. 
Sublipies at 100°. St sol. cold alcohd, nearly 
insol. water. Decomposes above its melting- 
point. AgNO, added to its alcoholio solution 
ppts. all the iodine as Agl. Hoist Ag,0 ppts. 
Agl. }nd the filtrate on evaporation leaves a 
strongly ^kaline syrupy mass which forms 
salts -wiiM acids. HI easily decomposes it. 


F»r,. (190°) (C.); (180°) f have no action on mercury ^l-lodide. On 
I, 353). 8.G. 4* 3-314. shaking it with a solution of ZnEt, in ether mi 
energeSe reaction sets in, the piMuots being 
mwoury, Zi^ dialfyU and EgEv A solution 

«3 
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at KOf aaU aakkly in the cold, {arming dinlljl, 
mereoiy, HgCy^, and ; il in distilling oS the 
d^lyl the distillation is not stopped in time an 
explosion occurs. sAqueons KI at 100° forms 
merourjr, diallyl, and KHgl,. The ineroor; 
all;l oompouqds attack the skin, producing 
’ blisters which appear after the lapse of 7 hours. 
The sompound CJ£,Hg01 obtained by the action 
of HOI on the hydroxide is sparingly soluble 
(Krasowsky, 6, 627). ‘ 

Keronrio propargyl iodide CjH,HgI. From 
propargyl iodide and mercury (Henry, S. 17, 
1132). Small yellowish crystalline masses. 

Keronrio diphenyl Hg(0.HJ,. [120°]. 
(above 800°). S.O. 2'318. Formed by heating a 
mixtnre of bromo-benzone, benzene, HgCl„ and 
sodium (Michaelis a. lleese, B. 16, 2876). Pre¬ 
pared by boiling for some time a solution of 
bromo-benzene (10 pts.) in an equal volume of 
xylene with 2-7 p.o. sodium amalgam and a little 
acetic ether (1 pt.). Tho product is recrystallised 
from benzene (Ureher a. Otto, [2] 4, 683; 6, 
9j A. 164, 93). Small white needles or prisms, 
turning yellow in daylight. Insol. water, v. sol. 
chloroform, CS.,, and benzene, m. sol. other and 
boiling alcohol. May bo sublimed. Partly de¬ 
composed on distillation into mercury, diphenyl, 
benzene, and charcoal. 

*‘Seaction4. —1. Dry HCl gives benzene and 
HgCl, HI, nitric acid, IIBr, and H.,SO, act in 
like manner.—2. When melted with sitlplmr 
(2 at.) the products are HgS and phenyl mcr- 
captan.—8. lodint (2 at.) in alcoholic or CS, 
solution forms PhHgl and iodobenzene. Excess 
of iodine forms Hgl, and iodo-benzene.— 
4. Chlorine forms PUHgCl and chloro-benzcne, 
Br acts in like manner.—6. Glacial acetic acid 
yields benzene and PhHgOAc.—6. Aluminium 
foa at 130° forms AlEt, [230°] (Friedel a. Crafts, 

A. Oh. [6] 14, 460).—7. Alcoholic IlgCl, at 100° 
gives PhHgCl.—8. When boiled with sodium, ben¬ 
zene and sodinm-amalgam are formed.— 9. SO, 
givesmerourio benzene sulphonate (Otto, J.pr. [2] 

l, 179).—10. Allyl iodide forms diallyl, diphenyl, 
and PhHgl (Saida, M. I. 715). -11. O.H,80.,Cl 
at 160° forms CASO,0,JI, and PhHgCl (Otto, 

B. 18, 246).—12. COCl.CO,Et forms phenyl- 
glyoxylic ether (Claisen a. Morley, B. 11, 1696). 
IB. l^en oxidised by KMnO, the hydroxide 
PhHgOH is probably first formed, but on adding 
.HOI this is changed to PhHgCl (Seidel, J. pr. 
[2] 29,134; Otto, J.pr. [2] 29,136). 

Ifercurte phenylo-ckloride C,H,.HgCl. 
Uereuric chlorophenylide. [2.60°]. Obtained by 
slowly passing chlorine over HgPh, or into its 
solution in OS« Prepared by heating HgPh, 
with HgCl, in alcoholic solution at 110°- Tri- 
metric tables (from benzene). May bo sumimed. 
'Sh sol. alcohol and benzene, in<ml. water. 

Aferourio phersylo.bromide C,H,HgBr. 
^76°]. Resembles the preceding in preparation 
and properties. Br forms HgBr, ^nd bronSd- 
' benzene. When heated with an alcbhoi|o solu- 
'tion or the products are EBr, EgS, and 
HgPhr 

Afercurto phenylo.iodide OiHsHgl, 

‘ [266°]. Fram HgPh, and I in alcohol. Satiny 
'tables (from alcohcd-benzene). Insol. Water, 
nearly insol. cold alcohol, ether, and benzene, 

m. SOI. hot benzene and chloroform, t. soh 


May be partially aublimed. Sodium-amalgam 
reduces it in alcoholic solution to HgPh,. 

Mercuric pkenylo-hydroxide 
O.HjHgOH. From PhHgCl by foiling with 
alcohol and moist Ag,0. 'VVhite trimetrio prisms 
(from alcohol), sol. boiling water, alcohol, and 
benzene, si. sol. cold water. Softens at 160°, 
but is not melted at 200°. The aqueous solu¬ 
tion is alkaline in reaction. Expels NH, from 
its salts; ppts. alumina frqm alum, and absorbs 
CO, from the air. 

Mercuric phenylo-cyanide PhHgCy. 
[204°]. P'rom HgPh, and HgCy, in alcohglio 
solution at 128°. Long slender trimetrio prisms; 
v. si. sol. boiling water, m. sol. boiling adcohol 
and benzene. Cone. HClAq at 120° forms HgCl„ 
formic acid, benzene, and NH,. Alcoholic KOH 
forms mercury, benzene, and potassium cyanate. 
Iodine forms PhHgl and ICy. H,S forms HgS, 
benzene, and HCy. 

Mercuric phenylo-sulphocyanide 
PhHgSCy. [2-27°]. From HgPh, and Hg(8Cy), 
Silky plates; sol. boiling algohoL 

Mercuric phenylo-nitrate PhHgNO,. 
[c. 167°]. From PhHgCl and AgNO, in alco¬ 
hol. Trimetrio silky plates; v. si. sol. boiling 
water. Cone. HClAq gives benzene and mcrcuiic 
nitrate. „ 

Mercuric phenylo-carbonate 
(PhlIg),CO,. From PhHgCl and Ag,CO,. Small 
white needles; si. sol. boiling water, m. sol. 
boiling alcohol and benzene. Not decomposed 
on fusion. 

Mercuric phenylo-formate 
PhHgO.CIIO. [171°]. From HgPh, and con¬ 
centrated formic acid. Small tables. 

Mercuric phenylo-aeetate PhHgOAc. 
[149°]. Obtained by foiling HgPh, with excess 
of HOAo, ppg. with water, and crystallising from 
hot water. Radiate groups of prisms; el. sol. 
cold, m. sol. hot, water; m. sol. alcohol and 
benzene. Deoomp sed by distillation yielding 
diphenyl, benzene, Ao,0, HOAo, carbon, and 
mercury. Boiling aqueous HCl forms benzene, 
HgCl,, and HOAo. Other mineral acids act in 
like manner. Sodium-amalgam reduces it in 
alcoholic solution to benzene. Iodine, acting on 
its aqueous solution, forms HgT„ iodo-benzene 
and HOAo. H,S forms HgS,* benzene, and 
HOAe. 

Mercuric phenylo-propionate 
PhHgOC,H,0. [ 0 .166°]. From HgPh, and boH- 
ing propionic acl'd. Crystals; sol. hot water, 
alcohol, and henzene. « 

Mercuric phenylo-myristate 
PhHgOC|,H„0 From HgPh,, inyristio acid, 
and aJcohpl at 120°, Small scales; sol. boiling 
alcoho] and benzene. Boiling HClAq splits it 
up into HgCl,, benzene, and myristio acid (Otto, 
J.pr. [2] 1,179). 

Herenric tetra-mcthyl-di-amido-di-phanjil 
(NMeyC,H,)Hg. [1697]. Formed by the action 
of sodium-amalgam in presence of EtOAo bn 
p-bromo-di-methyl-aniline dissolved in xylene 
(Schenk a- Michaelis, B. 81,1601). Cploarless 
crystals, turning green in Crystallises from 
benzene with C,£ (1 mol.). 7. e.Sol. chlorofoniia 
and benzene, v. sL soh alcohol and ether. 

Kerourie di^wtelyl Hg(OAMe)r [107*]. 
From o-bromo-tolnene fodiana-amadfsifl,. and 
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•eetifl eihAr (Ltdanbarg, At 178, 163). Large 
trielinio tables (bom benzene). 

Uercumie o-tolylo-ehloride 
[3:l]C,H^e.HgCI. OjTolyl-mereuric chloride. 
(146°). Formed by treating mercurio di-o-tolyl 
with HgCL in ethereal solution (Micbaelis a. 
Oenzken, A. 242, ISO). Needles; v. sol. chloro¬ 
form, m. sol. alcohol and benzene, si, sol. ether 
and petroleum-ether. Sublimes with partial de- 
oomposition. • 

Meronrle m-tolylo-ebloride 
[8;l]C,H,Me.HgCl. [160°]. Obtained by boiling 
(G|H,Me),SbHgCl 2 with alcohol (M. a. G.). 
Needles (from alcohol); v. sol. chloroform and 
benzene, m. sol. alcohol. H,S passed into its 
alcoholic solution ppts. IJgS. 

Hereurie di-p-tolyl Hg(C,H,Me)r [238°]. 
Formed from p-bromo-toluene, sodium-amalgam, 
and EtOAc (Drehera. Otto, A. 164,171; Laden- 
burg, A. 173, 168). Needles or*tables; insol. 
water, si. sol. cold alcohol, m. sol. hot benzene, 
CS,, and CHOI,. May be distilled. Boiling cone. 
HClAq gives toluene and UgCl, 

Mercuric p-totylo-ckloride 
C.H.Me.HgCl. [187°]. Small tables (Otto, Xor. 
[2j 1,186). 

Mercuric p-tolylo-iodide C,H,Me.HgI. 
[220°]. From mercurio di-p-tolyl and iodine. 
Trimetric satiny tablbs; insol. water, si. sol. 
boiling alcohol, m. sol, hot benzene. May be 
sublimed. 

Mercuric p-tolylo-acetate 
0,H,Mc.HgOAo. [163°]. Small trimetrio prisms; 
nearly insol. cold water, si. sol. boiling water, 
m. sol. alcohol. Behaves like the corresponding 
phe^l compound. 

Keronrio-dl-p-xylyl (C.R,MeJjHg. [123°]. 
Prepared by the action of sodium-amalgam on 
bromo-p-zylcne (Jacobsen, B. 14, 2112). Thick 
prisms; sol. CS„ chloroform, and benzene, el. sol. 
alcohol and ether. 

Mercurio dl-m-xylyl [1:3:4] (C.n,Me..).JIg. 
{170°]. From bromo-m-zyleB'e and 2 p.o. sodium- 
amalgam by heating at 146° for 12 hours (Weller, 
13.20,1718). Slender felted needles; si. sol. ether, 
alcohol, and cold benzene; v. sol. hot benzene. 
Boiling UClAq gives HgCl, and nt-xylene. PCI, 
forms C.H,Me,PCl, (267°) and C.H,M6,HgCl. 

Mercurio (U-n-propyl-di-phenyl Hg(C.H,Pr)_ 
[110°]. From Br.C,Hj.Pr [1:4] and sodium- 
amalgam (B. Meyer, }. pr. [2] 34,103). Long 
needles. 

Mercuric di-oymyl Hg(0,.H„),. [134°]. 

Formed by heating a mixtnre of bromo-cymene 
with xylene and sodium-amalgam with addition 
of a little acetic ether (PaternO a. Colombo, B. 
10,1740). Long slender needles; m. sol. boil¬ 
ing alcohol, benzene, and xylene. 

Mercurio dl-pentametbyl-phcnyl rigfC.MoJ,. 
[266°]. From bromo - pentamethyl - benzene, 
chloroformio ether, and sodium-amalgam (Jacob- 
•en, B. 22, 1220). Prisms (from xylene); v. si. 
sol. alcohol and ether, 4*. sol. hot xylene. 

Mercuric di-naphthyl Hg(C,.H,)„ Mol. w. 
W4. [243°]. S.o. 1-93 (8chr6der, B. 12, 664). 
Formed by boiling (8)-bzomo-naphthaiene with 
several ^ea iu volume of crude xylene, 
^sty sodium-amalgam, and a little acetic ether 
tor 19 hours, and filtering while tot (Otto a. 

SS*.?" 4- *• *• “2). 

•mall minute, Mmetrie p^ms (from faenzeas 


sss 


or OSJ. Not affected by air or li^t. XnsoL 
water, si. sol. boiling alcohol, cold benzene or 
ether, m. sol, hot CS„ chloroform, and benzeipB. 
Decomposed by heat. Cond. HIAq forms Hgl, 
and naphthalene. HCl and HBr act in a similar 
way. Iodine forms Hgl.,, C„H,JJgI, and ulti¬ 
mately C„J1,I. It docs not react with HgOl,, * 
Mercuric naphthylo-broviidc ‘ 
C,.U,IIgBr. [196°]. From Hg(C,.H,), and 
bromine. Formed also by heating Hg(C„H,), 
with llgBr,. Needles; insol. water, sol. hot alco¬ 
hol. 


Mercuric naphthylo-iodide C.JIjHgl. 
[185°]. From mercurio di naphthyl and iodine 
(1 mol.) in CS.,. Soft satiny needles or dendritic 
groups. Not altered by light; insol. water, si. 
sol. hot alcohol and benzene. Sodium-amalgam 
converts it into mercuric di-naphthyl. 

Mercuric naphthylo-acetate 
C,„H,HgOAo. [16-1°]. Formed, together with 
naphthalene, by heating merenrio di-naphthyl 
with excess of IIOAo. Small needles (from al¬ 
cohol) ; insol. water, v. sol. hot HOAc, ateohol, 
CS„ benzene, and chloroform, m. sol. ether. 
Hot HClAq gives naphthalene and HOAo. 
Sodium-amalgam acting on its alcoholic solu¬ 
tion forms naphthalene and HOAc. Water at 
140“ has no action. 

Mercuric naphthylo-butyrate • 
C|,H,.Hg.OC,H,0. [200°]. Very slendernecdles; 
sol, hot water. 

MESACONIO ACID C.H 0. Lt. 
CH,.C(CO.,H):Cn.CO,,H. Mol. w. 180. [202°]. 
S. 2-7 at 18° : 118 at 100° (Pebal, A. 78,130): 
2-6 at 14°; 3-4 at 22° (Banp, A. 81, 97). 8. (90 
p.o. alcohol) 30'6 at 17°; 95-7 at 78° (P.): (88 p.o. 
alcohol) 38 at 22° (B.). Iljo 4C'9 in a 8-69 p.o. 
aqueous solution (Kanonnikoll, J.pr. [2] 31,349). 
Heat of solution - 6493. Heat of combustion 
27,334 (Gal a. Werner, Bl. [2] 47,169). H.C. 
479,003 (Louguininc, C. B. 100,1291). 

Formation,—!. By boiling a dilute solution 
of citraconic acid for half an hour with cue- 
sixth of its volume of nitric acid. Mesaconio 
acid is deposited on cooling (Gottlieb, A. Tl, 208; 
Pebal, A. 78, 129; llaup, A. 81, 90).—2. By 
boiling citric acid with cone. HIAq or HBrAq 
(Kekuld, A. Sttjypl. 2,94 ; Fittig, A. 188,77,80). 

3. By heating a cone, aqueous solution of ita- 
conic or citraconic acid at 180° to 200°, CO, and 
an empyreuniatio oil being also formed (Swarts, 
Bull. Acad. Itoyale Belgique, [2] 36, No. 7). 

4. From citra- 6and mesa-di-bromo-pyrotartarm 
acids by heating with K1 and copper at 160° 
(Swarts, Z. 1808, 259).—6. The mono-anilide 
IS heated with (3 mol. of) KOH and a little 
water for 1 { hours in the water-bath. The aniline 
sepaiUtes out and is removed by means of ether, 
the acid being ppd. by means of SO,H, (Anschutz, 
A. 254, 130).—0. 'Oxy-tetric acid,* which it 
formed from methyl-aceto-acetio acid by sncces- 
eiye treatment with bromine and alcoholiopotash 
(Demarcayf A. Oh. [6] 20,473), is identical with 
mesacenic acid (Gorboff, J. B. 1887,60^ CloSa, 
Bl. [3] 8, 698, 602). 

Preparation.— By evaporating a mixture of 
Leitraconic anhydride (10 pts.), water (22 pts.), 
'^and cone. HNO, (3 pts.), until red fumes b^n 
to appear. The product la crystallised from 
water (Fittig, A. 188,78). 

Properties —Slender needles (from water) « 
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prunu /from • il* sol> coMi v* sol* hot( 

watsr. V* Bol. alcohol and ether. May be snb* 
wi^out decpmposition. Its moleoalar 
weight, determined by Baoult's method, is Iden- 
tioal with that of citraconic and of itaoonio 
, acid (Patern6,'£. 21, 2167). Mosaconio acid is 
slightly colohred by FeCl„ and the solution 
when boiled yields a brown gelatinous pp. which 
te dissolves on cooling. The addition of more 
FeCl, prevents its re-dissolving. Neutral solu¬ 
tions of mesaconates give a brown pp. with 
Fed), insoluble in excess of the reagent or when 
heateA 

Reactiont. —1. Cone. HIAq at 160° forma 


S yrotartaric acid.—2. Sodium amalgam also re- 
uces it to pyrotartario acid. The same reduc¬ 
tion may be effected by zinc-dust (Bottinger, B. 
9,1821).—a. Bromine has no action in the cold 
(difference from citraconic acid) but above 60° it 
combines, forming mesa-di-bromo-pyrotartarie 
acid [170°] (KekuU, A. Suppl. 2, 86).—4. Chlor¬ 
ine passed into water in which mesaconio acid 
is suspended forms a solution which when eva¬ 
porated leaves chloro-citramalic acid C,H,C10, 
(chloro-oxy-pyrotartario acid). The same acid 
is formed, together with tri-chloro-acetone, by 
passing chlorine into an aqueous solution of 
sodium mesaconate.—6. Does not combine with 
HBr in the cold, but by prolonged heating with 
BBrAq at 100° or 140° it is converted into citra- 
bromo-pyrotartario acid; an acid that is formed 
also by the union of HBr with citraconic acid in 
the cold. — 6. When repeatedly heated with 
faming HClAq at 160° it is converted into citra- 
chloro-pyrotartaric acid [130°], which is decom¬ 
posed by boiling water into HCl and mesaconio 
acid (Swarts). - 7. The electrolysis of potassium 
mesaconate yields, at the positive pole, CO, and 
allylene (Aarlond, J. jpr. [2] 0, 266 j 7, 142).— 
A AcOl forms citraconic anhydride. Mesaconio 
anhydride has not been obtained (Petri, B. 14, 
1686).—6. On evaporating a solution of the 
atMine salt water is not eliminated from the 
molecule (difference from citraconic acid). 

Salt8.-mH^". 8. 12-6 at 16°. Very 
small prisms.—BaA"4aq; monoolinio crystals, 
more sol. water than barium citraconate and 
itaoonate (Petri, B. 14, 1634).—Batt,A",2aq: 

pearly hexagonal plates_GBA"aq. S. 6 at 20°. 

very small needles, insol. alcohol.—I’bA" l(aq! 
deposited in the cold as a crystalline pp., v. si. 
aof. water.—PbA''oq: deposited from shot solu¬ 
tion as an amorphous pp.—PbH,A", (dried at 
100°). Small needles.—(HO.Pb),A"s: ppd. by 
adding lead subacctate to a solution of sodium 
mesaconate (Otto, A, 127, 182).—CuA"2aq.— 
Ag,A'': crystalline pp., si. sol. water.-AfHA": 
needles, m. sol. hot water. 

Methyl ether MOjA" (205° i. V.). S. ’8 at 
16°. S.G. « 1-1251 j 1° 1-1138. M.M. 1-164 at 
24°. Pb 1-4664 at 16* (Gladstone); I- 467 O at 
17" (Knops, A. 248, 196): fta 1-4813 at W 
(Qlautone). From the acid, MeOn, and HOI 
(Perkin, O. J, 89,656). 

Bthyl ether (229° i. V.). S.G. (| 1-061; 
M 1-0S9 (Perkin); V 10*08 (Knops, A. 248, 
■■ ..Tat 26°. 
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Mo l i438; 1-4727' 

at 16" (Gladstone; ef. Knops). Form^ by the 
action of alcohol and HOI on mesaconio and on 


•itraeonic acids. 

Ofclorids 0,B,(C001), 


(80° at 17 mm.). 


Prepared by the iction of PCI, on* mesaoonla 
acid or citraconic anhydride (Petoi, B. 14,1634). 
Colourless liquid. ^ 

Amide [177*^; coloarlese 

flat crystals, sol. water. 

Anilide O.HA(NHPli),: [186^; flat white 
silky needles, sol. alcohol and ether, si. sol. 
water. Heated to 268° it decomposes into 
aniline and oitraconanil (the phenylimide of 
citraconic acid) (0. Streckef, B. 15,1639). 

Mono-anilide 0,H,(CO,H)(CONHPh). 
[168°]. Formed by heating citraconic anhydride 
with aniline at 170°, rectifying in vacuo me Re¬ 
sulting phenylimide (172° at 12 mm.), dissolving 
it in baryta-water, p|^. excess of barium by C(^ 
and then adding HOP (Anschtltz, A. 254,183). 
Identical with the product which separates from 
an aqueous Solution of aeid aniline citraconate 
on standing, t White powder. Converted by 
heating in a sealed tube with KOH into mesa¬ 
conio acid. 

Constitution.-Mesaconic acidstandstocitra- 
conic acid in the same rJation that fumario 
stands to maleic acid. This is shown by th<ur 
behaviour towards Br, HBr, and aniline, and 
by the physical constants of their etliers. 
Hence mesaconio acid is metbyl-fumarlo acid, 
while citraconic acid it. met%l-maleia acid. 
The constitution of mesaconio acid will there¬ 
fore be known as soon as that of fumario acid 
has been satisfactorily determined ( 0 . Maleio 
A cm). 

UESA-SI-BBOMO-PYBOTABTABIC ACID «. 

Di-BKOUo-rvnOTAn’rAiiio acid. 

IBIUESIO ACID 0,HA t.e. 

C,H,(COiH)j [1:3:6]. Benzene-s-tri-carboxylie 
acid. Mol. w. 210. [ 0 . 326°]. H.C.v. 768,500. 
H.C.p. 767,600. H.F. 285,400 (Stohmann, 
Kleber a. Langbein, J. pr. [2] 40,140). 

Formation. —1. By the oxidation of mesi. 
tylene or mesitylcnio acid by chromic acid mix¬ 
ture (Fittig, A. 141, 153).-2. By the oxidation 
of uvitic acid (Baeycr, Z. 1868, 119; Fittig. A. 
147, 301), and of s-tri-cthyl-bcnzene (Jacobsen, 
B. 7, 1435; Friedol a. Balsohn, Bl. [2] 34, 630) 
by chromic acid mixture.—3. One of the pro- 
ducts obtained by heating hydromellitio or iso- 
hydromellitic acid with cone. 11,80, (Baeyer, 

A. Suppl. 7, 40, 48).—4. By heating mellitio 
acid with glycerin (Baeyer, A. 166, 340).—6. In 
very small quantity by fusing the corresponding 
'bromo-benzene aulphonic acid with sodium 
formate (Bottinger, B. 7, 1781).—6. By (using 
benzene s-triSulphonio acid with KOy, and sa¬ 
ponifying the resulting nitrile with KOH (Jack- 
son a. Wing, Am. 9, 347).—7. From di-sodium 
salicylate t!,H,(ONB).CO,Na by heating in a cur¬ 
rent of carbonic acid, converting the resulting 
0.H,(0H)(00,H), into O.H,Cl(CO,H)„ and re. 
ducing with zinc and dilate acids.-^. By the 
polymerisation of propiolic acid, which takes 
place to some extent when it is exposed for some 
weeks to sunlight, air being excluded (Baeyer, 

B. 19, 2185).— 9 . Trimesly ether is formed by 
the action of sodium upon a mixture of ethyl 
formats and ethyl acetate; formyl-acetic ether 
HCO.CHrOp,^t is probably first formed and 
subsequently condensed (Fiutti, B. 20, 687). 
When mixtures of methyl formate bnd eth:^ 
acetate, or of ethyl formate with methyl acetate 
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•n used • aUtm of etbyt ond inetlijrl tiime- 
Mtea is obtained. 

Ptxmerl ^.—Colonrless prisms (from water): 
partially swlimes before melting. M. sol. cold 
water and ether, t. lot. hot water, t. e. sol. 
sioohol. When distilled with lime it yields 
benzene. 

Salts.—NaHjA'" : plates,si. sol. cold water. 
—NajA*.—KHjA'": needles, si. sol. cold water.— 
Ca^'",aq: nodules^—Ba,A"',aq (dried at 150®): 
needles, almost insol. cold, v. si. sol. boiling 
water (difference from mesitylenic acid).— 
Q^,A"',4aq: slender hair-like needles, si. sol. 
cold water.— Zn,)^2aq; glittering prisms, 
almost insol. oold wflter.—Ca^"',aq (dried over 
H^O,). Pale-blue pp.-—Ag,A"'. 

Ji6thy l ether iiejk.'", [143°]. Small silky 
needles. H.F. 249,600 (Stohmaqn, J. pr. 12] 40, 
863). 

Ethyl ether [133^. Prepared by 
adding a mixture of formic and acetic ethers by 
drops to twice the amount of ether, in which 
sodium is placed. On adding dilate H.,SO, an 
oil is obtained, which gives a blue-violet colour 
with FeCI„ and on standing in a desiccator de¬ 
posits crystals of trimesio ether (Wislicenus, B, 
20, 2930). Long glistening prisms. A mixture 
of this ether and the preceding in equal propor¬ 
tions melts at 106° t8 110°. 

Sulpho-trimesie acid. Amide. 
0,H,{S0,NHJ(00^),. Formed by oxidising the 
amide of either of the sulpho-mesitylenic acids 
with KMnO, (Jacobsen, A. 206, 203).— 

KH^'" 2aq: crystalline mass, m. sol. water. 
Ciona. HClAq at 210° gives trimesie acid, 
and H^O,. Potash-fusion gives oxy-trimesic 
aeid. 

HFSICESIN V. Tbi.oxy-ussitxi.bmz. 

HFSIDIO ACID v. Uvitio acin. 

KESIDINE O.H„N U. 

0,H,(0H,),NH, [1;3:5:6]. Amido-mcsilylene. 
(229°) (Ladenburg, A. 179, 172). S.G. -963. 

• Formalum.— l. By boSing nitro-mositylene 
with tin and HCIAq (Fittig a. Storer, A. 147,1),— 
2. From di-methyl-aniline methylo-iodide, by 
heating in a sealed tube at 336° (Hofmann, B. 
6, 716: 8, 61).—3. By heating u-m-xylidine hy. 
drochloride or e-m-xylidine hydrochloride with 
methyl alcoj^ol at 300° (Eisenberg, B. 16,1012; 
Nolting a. Forel, B. 18, 2681).— 4. By heating 
aniline hydrochloride with MeOH at 800° (Lim- 
pach, B. 21, 640). 

Properties. —Liquid. Gives m-xyloqninone 
on oxidation. When hea&d with MeOH and 
H81 for forty-eight hours at 239° it yields di- 
methyl-mesidine (c. 215°). ClCO,Et yields 
0,H,Me,.NH.CO,Et [62°] (Eisenberg, B. 16,1016). 

Balts.—B'HCl: featWy crystals or prisms, 
T. sol. water and alcohol.—B'^SnCJ),. Spar¬ 
ingly soluble needles.—B'lH^lClJ.—^B',H,C, 04 : 
platm, si. sol. cold water. 

Acetyl derivative C,H 2 (CH,),NHAo 4 
£217°]. rasms(from(lloohol). May be sublimed. 

Bentoyl derivative 0,H-(CHd,NHBz. 
[204°]. Needles (Schack, B. 10,1711). 

lOBlSIHS B^HONIO ACID 0,,H„NSO. 
is- C^(NH.)(OH,),Sq,HC6:l:8:5:4]. Amida- 
meeityleHe eutphonie acid. From nitro-mesityl* 
ene wphonio acid by reductioiS with NH, and 
H,B (Bose, A. 1C4, 70). Slender prisms or 
needles (eontatniiig aq) (hrom water), v. sbL hot 


akohi^ si. sol. odd water. Does not eombins 
with HOI or BLBOr—BaA',: nodoles, m. sol. 
cold water.—UgA', Saq.—ZnA', daq.—PbA'i aq: 
crystalline; v. sol. cold water.—AgA'. ■ 

HBSITENB LACTONB «. Tol. i. p. 21 and 
Bbouo-hbsitxne laotoni. , 

TBI-HE8ITIC ACID «. Ptbibimb tai-osBa? 

OXTUO ACID. 

rESITOl 0,H„0 is. 

0,H,(0HJ,(0H) [1;3:6:6). Oxy-mesityUne. [69°]. 
(219'5° i. V.). Obtained from mesidene by the 
diazo- reaction, and by fusing mesitylene sul- 
phonic acid with potash (Biedermann a. Ledoux, 

B. 8, 67, 250 : Jacobsen, A. 196,268). Orystals, 

▼. e. sol. alcohol and ether. Volatile with steam. 
Insol. NH,Aq and aqueous Na,GOt; v. sol. 
NaOHAq. Not coloured by FeOl,. Forms a 
snlphonio acid, which has an easily solnble 
barium salt, coloured deeply by FeOl,. This sul- 
phonic acid yields oxy-mesitylenic acid by 
potash-fusion. 

Methyl derivative 0,H.,(OH,),(OOHJ. 

(c. 202°). Liquid. Bromine gives a bromo-de- 
rivative [80°]. V. Auioo- and Bbouo-hebitoi.. 

KE8IT0NIC ACID O.H|,0, or 
(CH,)jC(CO,H).CH,.CO.CH, (?). BU-methyl-fi. 
acetyl-propionic acid. [74°) (Anschiitz). [90°] 
^.). (138° at 15 mm.). (280®-240°) at 760 mm. 
Prepared, together with an aeid (0,H„NOt^ and 
phoronic nitrile (OhHuNjO,), by boiling the pro¬ 
duct of the action of gaseous HOI on acetone, 
with alcoholic KON. In this reaction the sub¬ 
stance first formed is probably the chloride 
(CH,),CCl.CH,.CO.CH„ which by KCN would give 
the nitrile of mesitonic acid (Pinner, B. 14,1071). 
Plates or prisms. Sol. water, alcohol, ether, and 
benzene, si. sol. petroleum-ether. Its salts are 
V. e. sol. water. On distillation it splits off 
water, forming mesito-lactone 0,H„0^ Yields , 
di-methyl-malonic acid on oxidation with HNO, 
(Anschiitz, A. 247,103). On reduction it yields 
the lactone of y-oxy-di-a-methyl-valeric acid 
(CH,),C.CH4 .CHMo.O.CO [62°]. 

Ethyl ether O,|H„(OH).0O,Et. (210°). 

Oolourless liquid. 

Acetyl derivative of the ethyl ether 
0,H,„(0Ac).00,Et. (206°). Liquid (Pinner, B. 
16, 678). 

Phenyl hydraside 

PhHN 4 :CMe.CH,.CMerCO,H. [121-5°]. SmaU 
prisms (from benzene or dilute alcohol). On 
Wiing with a*few drops of HCIAq it yields crys- 
taUine 0„H„N,0 [84°]. 

Compound with Hydrogen Cyanide 

O.H„NO. 4.*. ci1;>0-CH.-C<^jk- 

* 00-NH 

Meeitylic acid. [174°]. Prepared, temther 
with mesitonic acid and phoronic nitrile, by 
Imikng the product of the action of HOI on 
'acetone with alcoholic KCN. In this reaction it 
is probably formed by the addition of HON to 
mesitonic acid or its nitrile (Simpsrffi, A. 148, 
861; Pinner, B. 14,1071; 16, 680). Distils on- 
decomposed at a high temperature. Large flat 
prisms (containing aq). Very stable body. 
Forms easily soluble salts. By beating with 
HOI to 140° CO, and NH, are split off. Heated 
with oonoentratM B,SO, to 160° it is converted 
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into mesitonio sold. On oxidation with KMnO, 
in acid golution it give^ di-methyl-auccinimido 
and di-metbyl-malonanuo acid [107°]. 

*Ethyl ether <A.'£t. [90°]. Colonrlesa 

priams. Sol. aloohol and in acid, si. sol. water. 

Amide [222°]. Colonrlesa crys¬ 

tals. Sol. watpr and alcohol. 

Hesito-laetone 0,H„0, {.s. 
{CH,),O.OH:O.CH, , 

I . Lactone ol Oxy-h^unoio 
0—0 

acid. p4°]. (167°). Prepared by distillation 
of mesitonio acid (Pinner, B. 16, 679). Large 
eplourless prisms, si. sol. water. Kentral body. 
By boiling with EOH it is reconverted into mesi¬ 
tonio acid. It combines with bromine. 

KESITTI.. This name was given by Kane 
(P. 44, 476) to a radicle 0,Hj, of which he sup¬ 
posed acetone to be the hydroxide and Mesityi, 
oxn>B {q. V.) the oxide. More recently it has 
been employed to denote both s-di-methyl- 
benzyl p nd s- tri-methyl-phenyl. 

MEflI TYL ALOOHOL v. w-Ozy-iiEsiTvi.EHx. 

HESITTL BBOMIBE v. BaoMO-MEsiTVi.ENX. 

XESITTLEHE CJS,, i.e. 0,H,Me, [1:3:5]. 
e-Tri-methyl-benee/ne, Mol. w. 120. (lC4-6°) 

(Sohiff, A. 220, 94). S.G. -8694 (S.); V '8558 
(Brtthl, A. 200, 190). O.E. (9-8° to 164-6°) 
■OOlllbO (S.). V.D. 4-4 (obs. and calc.). S.V. 
162*4 (Schi0); 162-2 (Kamsay). = 1-5015. 
Bjo "66-76(B.). H.C.-1,251,060[C.O, = 94,000; 
H^O" 69,000] (Stohmann, J. pr. [2] 85, 41); 
1,282,810 (Thomsen, Th. 4, 63). H.P.p. = 490. 
H.P.T.- -2410 (Th.). 

Occurs in coal-tar oil (Fittig a. Wackenroder, 
A. 161, 292; Jacobsen, A. 184, 179; B. 9, 256; 
10, 865). It is also one of the products of the 
manufacture of oil-gas (Armstrong, 0. J. 49, 74). 
Occurs in all kinds of petroleum (American, 
Bnssian, <ka.) (Engler, B. 18, 2234). 

Formation. —1. By distilling acetone with 
H,SQ, (Kane, F. 44, 474; Hofmann, O. J. 2, 
104; Cahours, 0. B. 24, 255; 0. J. 3, 17).— 
2. By the actiop of H^SO, on allylene (Fittig a. 
Schrohe, B. 8,17).—3. By treating toluene with 
MeCl in presence of A1C1„ ^-cumene being also 
formed (Friedel a. Crafts, A. Ch. [6] 1, 461; 
Ador a. Billiet, B. 12,829). 

Preparation.—1. By mixing 180 g. acetone 
with 800 g. snlphnrio acid, allowing to stand for 
an hour, then distilling gently, using a current 
of steam at the end of the operatiia. The yield 
is 40 g. (Varenne, Bl. [2] 40, 266).—2. H,SO, 
(2 vols.) diluted with water (1 vol.) is slowly 
added to a mixture of crude acetone (2 vols.) and 
sand. After 24 hours the mixture is distilled. 
The oil thus obtained is washed with squsDUB 
NaOH and rectified (Fittig a. Btfiokner, A. 147, 
42).—8. The fraction of coal-tar oil boiling be¬ 
tween 160° and 168° is agitated with H.,SO, and 
the resulting snlphonio aoids converted first into 
Ba salts and then into Na salts. Tb%Na salts' 
are then treated with PCI,, and the resulting 
chlorides 6onverted into amides by KH,Aq. On 
crystallising from aloohol, the ^-cumene sol- 
phonamide separates firs^ and then mesitylene 
Bulpbonamide. The mesitylene snlphonamide 
is then heated with cone. HClAq at 160° (Jacob¬ 
sen).—4. The sulphonie aoids of it-oamene and 
«t mesitylene may also be separate by heating 


• 

with HCIAq at 100° dor 1 hour, when nHsitylene 
snlphonio acid is decomposed into mosit^lene- 
and HgSO„ while ^-cumene sulphopio acid is 
not afiected (Armstrong, B. 11,1697).—6. When 
steam is passed through *a heated golution of 
mesitylene snlphonio acid in dilate H^SO,, hy¬ 
drolysis into mesitylene and H.,SO, begins as 
soon as the temperature reaches 100° (Arm¬ 
strong a. Miller, C. J. 46,148). 

Properties .—^Light oil. , 

Beactiora.—l. Br and Cl form crystalline 
sabstitution-produots.—2. Fuming HNO, mixed 
with laming H,SO, forms tri-nitro-mesitylehg. 

8. Boiling dilute HNO, oxidises it to mesitylenic 
acid and uvitic acid (Fittig, A. 141, 142).-^ 
4. K,0r,O, and H,SO, yjeld acetic acid (Fittig). 
6. KMnO, oxidises it to uvitic and trimesio aoids 
(Jacobsen, A. J84, 191).—6. When heated with 
Aid, in a current of HCl it yields Med and 
m-xylene, toluedb, and benzene (Jacobsen, B. 18, 
842).—7. blel in presence of AlCl, yields 
(1,2,4,6)-tetra-methyl-benzene (durene) (Bar- 
bier a. Boux, Bl. [3] 2, 4).—8. Benzyl chloride 
and AlCl, at 100° form bcnzyl-mesitylene ({. v.). 

9. Beneoyl chloride in presence of alummium 
chloride forms phenyl tri-methyl-phenyl ketone 
G,H,.CO.C,H..Me, [36°] and the compounds 
(C,H,.CO),O.HMe, [117°] and (CJH,CO),0,Me, 
[216°] (Louise, A. Ch. [6] 6, 200).-10. PCI, at 
180° gives a small quantity ol CJI,(CH,C1), 
(Colson a. Gautier, Bl. [2] 45,6).—11. Mesitylene 
is very readily attacked by halogens. In the 
dark, mono- di- or tri- (eso)-bromo-mesitylene 
(0,H.,Mc,Br, G,HMe,Br, and 0,Me,Br,) ue formed 
according as 1, 2, or 3 mols. of bromine are em¬ 
ployed. Chlorine acts similarly. The presence 
of iodine, though not required, does not effect 
the reaction. At the boiling-point the bromine, 
as usual, enters the side-chains, 1 moL Br 
forming u-bromo-mesitylene (mesityl bromide) 
0,(OH,),CH,Br melting at [38°]. Direct sun¬ 
shine, which usually acts like heat, in the case 
of mesitylene, owing tj the great tendency to dig- 
placement of the nucleal %drogen, produces a 
different result; (eso)-mono-bromo-meBitylene is 
first produced but is partly attacked by the 
rest of the bromine forming the liquid p-w-di- 
bromo-mesitylene (p-bromo-mesityl-bromide) 
C,H,(CH,),Br(CH,Br) [5:3:4:1]. sso-bromo- 
mesitylene be exposed to further bromination in 
sunshine, the reaction proceeds normally, pro- 
daoingp-a>-di-bromo-mesitylene (as above), and, 
oq farther action, p-w,-w,-tri-bromo-mesitylena 
OA(CH,)Br(CH,Br);[6:4:3:l] melting at [122°] 
(^hramm, B. 1,9, 212).—12. When a 10 ff.c. 
solution of mesitylene in CS, is mixed with a 
similar solution of ohromyl chloride CrO,Cl,a pp. 
(0,H,Mq,)(CED,cy is obtained which whan de¬ 
composed, water nelds di-methyl-benzoio 
aldehyde (221°), which is oxidised by air to 
mesitylenic acid (Etard, 0. B. 97,909).—18. The 
^acetyl derivative ol ortho-formic aldehyde (1 pt.) 
mixed with mesitylene (1 p6.) and HOAo (10 pts.) 
condenses on adding a mixture of HOAo (10 pts.) 
with an equal volume of Ei,SO,; and after 
24 hours crystals of (CaH,Me{),OH, [130°] sepa- 
ij^te. The formation of this body may be used 
as a test tor mMitylene, a mixture of methyl 
alcohol and CiO, in HOAc being used instead 
of OB,(OAa), (Baeyer, B. 6,1094; 6,920). 

Ociutttutton.—The explanation of tne few- 
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Buttlon o^iaetitylene hj ooadensation o( aoetoM 
fint given by Baeyar {A. 140,806). That 
the three giethyls are aymmetrioally eitnated in 
the benzene nuclens would apprar from the 
existence of only one &ono- derivative derived by 
displacing an atom of hydrogen in the nadeas, 
there is only one nitro-mesitylene. A 
systematic proof of the symmetry of mesityiene 
has been given by Ladenburg (A. 179,163). He 
prepares in sncgeasion 0,Me,(H0J(N0^H, 
0,Me,(N0J(NH,)H, O.Me,(NOJ(NHJ(NO,), and 
0 ,Us,(N 0 JH(N 03 ). Since the last di-nitro- 
igesitylene is identical with the first, the second 
and third hydrogen atoms are similarly situated 
in the nucleus. Again, from the above nitro- 
mesidine 0,Me,(K0i)($BUH Ladenburg ob¬ 
tained 0 ,Me](N 02 )HH and, by reducing this, 
mesidine 0 ,Me;,(NU 2 )HH. Nitrc-mesidine, ob¬ 
tained by nitrating C,Me 4 (NH,)HH, must be either 
0,Me,iNH,)(N0JH or C.Me,{Nlf,)H(NOJ. But 
since it has been shown that the second and 
third atoms of hydrogen are similarly situated, 
these two formula are identical. And since 
the nitro-mesidine'is found to be identical with 
the 0,Me,(N0^(NH,)H prepared from the di- 
nitro-mesitylene 0,Me,(N0j)(N0j)H, it follows 
that the first and second atoms of hydrogen are 
similarly situated. Hence all three atoms of 
hydrogen are similar^ situated, and the formula 
will be 0,Me,H, [1:3:6]. 

Hesitylene hezahydride CgH„t.e. CgMejH,. 
to. 137”). Obtained by heating mesityiene with 
PH<I at 280‘> (Baeyer, S. [2] 6,320; A. 166, 273). 
Oil, smelling like petroleum. Converted by pro¬ 
longed heating with fuming HNO, into tri-nitro- 
mesityiene. 

J?e/erences.— Di-amido-, Benzyl-, Bbomo-, 
Broho-hitbo-, Bboho-oxy-, Chloro-, Di-chlobo- 
BB0U0-, CnLOBO-NlTBO-, NlTBO-, NiTBO-BENZYL-, 
Bi-oxt- and Tbi-oxy- hesitylene. V. also 
Mesidine, Meritol, and Azo- compounds, 

HBSltYLBNE-SIAUINE u. Oi-ahido-hesi- 
.sylene; vol.i, p. 166. • 

KESITTLEHE CABBOXYUC AaO «. ( 0 )- 
Tso-cnu ttno a cid. 

HESrrYLEEE OLTCOL o. Di-oxy-hesityl- 
BNE. 

UESIITLEHE PHTHALOTUC ACII) «. 


Phenyl TBi-ysTnYL-PBENYL ketone cabboxyuc 
A om. 

KESITTLEHE STTLFHINIC ACID 
0,H^te,.SO,H [1:S:6;6]. [99°]. Formed by 

adding a mixture of sodium-amalgam aci 
0,H,Me,60,Cl to a diy mixture of benzene and 
tolflrae, and decomposing the .resulting pulpy 
mass with HCl (Holtmeyer, E. 1867, 686). Fan- 
shaped groups of needles.—BaA'.xaq.—AgA'. 

KESITTLEHE SDLFHOHIO ACID C.H„BO, 
As. 0,H,Me,S0,H. [o. 77°]. Formedt by dis¬ 
solving mesityiene in warm H-SO, (Hofmann, 
O. jr. 2, 113 ; Jacobsen, A. 146, 85 ; 184,185 ; 
BeUstein a. K8gler, A. 137, 817 ; Fittig, J. 1866,, 
610; E. [2] 4, 683). Trimetrio six-sided tables 
(containing 2aq) ^ose, B. [2] 6, 841; A. 164, 
•8; Bodewig, J. 1879, 73^. Decomposed by 
distillation, with dilute H-SO. into mesityiene 
and HgBO., the liydrolysis beginning at 100^ 
(Armstrong a. Miller, O. J. 45, 148). Gives 
mesitcd on potash-fusion (Jacobsen, A. 196, 
106 ). 

Saltt-—KA'aq. Boundish groops of aUky 


lamlns. S. 14 at 12°.— Nfl.A' aq. [960°^ 
Plates, V. sol. water apd aloohoL—OaA',5aq; 
efflorescent crystals.—^BaA'. Oaq. S. 6'6 at .18°; 
6-6 at ll-6°.—SrA',7aq.—IfcA'.Oaq.—OoA', 6aq: 
flesh-coloured laminss, v. a<u. vrater and alcofaoL 
—Gr.A'.4aq. Pale-green lamins. S. 6 atl0°.— 
PbA', 9aq. Pearly plates. S. ISwit 20°. * 

Chloride 0,HjMe,SO,Cl. [57°]. Wedge, 
shaped tables (from ether), insol. water, v. sol. 
alcohol and ether (Holtmeyer, Z. 1867,686). 

Amide C.H:,Me,SO,NH,. [142°]. S. -088 at 
0°; -64 at 100°. 8. (83 p.c. alcohol) 5-6 at 0°; 
114 at 78°. Fibrous mass (from alcohol) or 
hair-like needles (from ether). May be oximsed 
to C,H,Me(CO,H),.SO,NH, and an acid 
C,H,Me,(CO,^).SO,HH„ and the anhydride of 

an isomeric acid 0,H.Me,^®Q*^NH (Hall a. 

Bemsen, Am. 2, ISO; Emerson, Am. 8, 268). 

Xmide (0,H,Me,SOJ.NH. [124°]. Formed 
by heating the amide with a little HOI in a 
sealed tube. Long needles, in. sol. hot witter, sol. 
HaOHAq, and reppd. by HCl. 

Mesityiene diinlphonic acid O.HMe,(SO,H)r 
Formed by dissolving mesityiene (1 pt.) in 
fuming H..SO. (10 pts.) and adding F,0. (8 pts.), 
the temperature being kept low during the opera¬ 
tion (Barth a. Herzig, M. 1, 807). Deliquescent 
needles. Gives oxy-mesitylenic acid on potash- 
fusion. — KjA" 2aq. — Na,A" 1 iaq: needles. — 
BaA"8aq: needles.-CuA" (dried over H,SOJ: 
greenish-white needles. 

Reference. —Bbomo - hesitylene sulbhonio 

ACID. 

MESITTLEHIC ACID C,H„0, i.e. 
O.H,Me-.CO:H. Di-methyUbeneoie aeid. MoL 
w, 160. [166°]. H.O.T. 1,084,800. H.O.p. 

1,085,200. H.F. 105,800 (Stohmann, Eleber, a. 
Langbein, J. pr. [2] 40,135). Golouiless plates. 

Formalion. —1. By boiling mesityiene with 
dilute HHO, (1 vol. of S.G. 1'4 and 2 vols. water) 
for 18 hours. The product is distilled with 
steam, boiled with a little tin and HClAq to re¬ 
move a nitro- compound, and crystalliseu from 
alcohol (Fittig, A. 141,144; Fittig a. Brfiokner, 
Z. [2] 4, 493; A. 147, 45).—2._By boiling s-di- 
methyl-ethyl-benzene with nitric acid (S.G. 1*1) 
(Jacobsen, B. 7,1430; Wroblewsky, B. 9, 496). 
8. By passing CO over a mixture of HaOEt and 
NaOAc at 205°; or by heating such a mixture 
with zinc-dust (Qeuther a. FrShlich, A. 202, 810). 

Propcrfie«.»-Monoclinia crystals (from alco¬ 
hol) ; V. si. sol. water, v. sol. alcohol. Sublimes 
below its melting-point. Distillation with lime 
yields m-xylene. Chromic acid mixture oxidises 
It to trimesio acid. 

Salts.—NaA' (dried at 180°). V. sol. water 
and alcohol.—C bA', Not more soluble in 

hot than cold water.BaA',: silky prisms— 
MgA', 5aq: groups of monoclinie prisms.— 
ZnAA (dried at 130°): laminie or needles, si. sol. 
water.—MnAV—NiA'- (dried at 130°).— 
Minute needles, sol. hot water.—AgA^aq (Hall' 
a. Bemsen, Am. 2,130). 

Ethyl ether EtA'. (241°). Heavy oii| 
solidifies below 0°. 

Amide 0,H,Me,.CONH,. [133°]. Needles; 
T. sl. sol. cold water. 

Be/ereneee.-Aitwo- bbomo-, and oblobO' 
MBSITYLEHia AOn. 



984 


MESlTTLEmO /ILYOOL. 


XEBimmO OITOOZi «. Di-OR-Imim.- 

BXB. * 

XEIXTTISirXO GLTGEBXX v. Tbi-oxt-mx- 
•mxxKB. * 

XBSXTYXIC ACID v. compound ol Mxbxtomio 
ACID with HOy. • 

MXSITTIi 'XESCAFTAH v . Tbi-ukthti^ 

raaxn UKBCAPTAH. 

MESITYL OXIDE C,n„0 i^. 
(OH,),C:CH.CO.CH,. Methyl iaobutenyl ketone. 
Isopropylidene-acetone. (132°) at 751 mm. 
B.O. V ‘SSTS. md 1-4440. V.D. 8 07 (calo. 8-39). 
Bob 49-7 (Kanonnikoff, J.pr. [2] 81,852). 

Formation.— 1. One ol the products ol the 
action ol H,80, on acetone (Kane, P. 44, 476). 
9. Together with phorone by leaving acetone lor 
•everal weeks in contact with qoioklimo (Fittig, 
A. 110,82).—8. One ol the products ol the ac¬ 
tion ol Znkt, or ZnMe, on acetone (Pawlow, B. 
9, 1811; A. 188, ISO).—4. In smau quantity, 
together with other bases, by distilling diacetou- 
amine ^Heintz, A. 174, 133; 181, 70; B. 8, 
89).—6. By boiling with lime the lactonic pro¬ 
ducts ol condensation ol aoeto-acetio ether 
(Hantsch, A. 222, 21).—6. By boiling acetyl 
chloride with acetone (Beilstein a. Wiegand, Bl. 
[21 88,167).—7. Among the products ol the dis- 
tiUation ol glycerin with BaO (Destrem, A. Ch. 
[6) 9C, 6). 

Preparation. —Acetone is saturated with HCl 
and then lelt to itsell lor a fortnight. The pro¬ 
duct is mixed with water, and the heavy oil, con¬ 
taining hydrochlorides ol mesityl oxide and 
phorone, decomposed by alcoholic or cone, 
aqueous EOH, and distilled with steam. The 
product is Iractionally distilled (Baeyer, A. 140, 
297). 

Properties.-Oil, smelling like peppermint; 
insol. water, miscible with alcohol and ether. 

' Beaetion*.—l. Boiling dilute euXphuric acid 
forms acetone. Gone. H^O, gives mesityleoe 
(Olaisen, B. 7, 1168).—2. Boiling dilute nitric 
oeidtyields acetic and oxalic aoi&.—8. KMnO, 
oxidises it to acetic and oxy-isobutyric acid (Pin¬ 
ner, B. 15, SSI).—4. Slowly combines with 
NaHSO, forming NaC,H,,S 04 aq, the sodium 
salt of methyl isobutyl ketone sulphonic 
acid CHrCO.CH,.OMe,.SO,H, which is decom¬ 
posed cone. MaOHAq regenerating mesityl 
oxide (Pinner, B. 16, 1727).—5. Bromine acts 
violently. But when it is added to a solution 
of uedtyl oxide in OS, oiiy C,H„Br,0 is formed. 
T^s oan be distilled with steam,%ut in the dry 
state soon gives off HBr.—6. A solution in dilute 
alcohol is strongly attacked by eodium-amalgam 
and water then ppts. a heavy oil 
'mesitio ether' or 'mesitio camphor ’ (o. 215°) 
smelling iike camphor. A small quantity^)! a 
soUd [llO^-mo] is also formed (Olaisen, d.l80, 
7).—7. PCI, forms * mesityl chloride ’ 0,H„C1„ 
which separates on adding water as a heavy oil, 
smelling like oil of turpentine. It resinifiSs oi^ 
.exposure to air, and is decomposed 1^ distilla¬ 
tion oveti KOH, baryta, or lime into HCk and 
CAOl, a liquid (180°) smelling like turpentine. 

8, Ammonia forms diacetonamine OJI.jNO.— 

9. Bydriodie add forms a heavy oil C,H„IO 
decomposed by alcoholic EOH into EU and 
-masitylone (Pawlow, A. 188, 188).—10. HOI 
passed into a mixture of mesiWlene and beimoic 
aldabyda fonas 0,H,.OO.OH:OHPfa (COaisen a. 


COaparMe, B. 14, 849).—11. With oeelamiAt 
and ZnOl, it forms oxy-tri-methyl-pyridine di- 
hydride (Oanzoneri a. Spioa, 0. 14, 849; B. 19, 
818; e/.Engler a. Biehm, B. 19, 40).—12. With 
amyl nitrite and alcoholid BaOEt it forms the 
nitroso- derivative OMe,:OH.CO.CH:NOH, crys¬ 
tallising in colourless prisms [102°] (Olaisen a. 
Manasse, B. 22, 529). 

Oxim 0,H„1J0 i.e. 

(OH,),C:CH.C(N.OH).CH,. (o.l85°). Formed by 
the action of hydroxylaraino on mesityl oxide 
(BSgeli, B. 16, 495). Oil. Sol. alcohol, ether, 
benzene, CS„ ligroin, alkalis and acids. Of> 
warming with acids it is resolved into its con¬ 
stituents. 

XESOCAHPHORIC ACDD v. OAMraouo Acm. 

XESOBCIE V. Tai-HKTayL-BasoBcm. 

MESOTABf ABIC ACID o. Tabtabio Aom. 

MESOXALHf ACID C,H,0,aq ic. 
CO,H.OO.CO,,H + aq or CO,H.C(OH),.CO.H 

(Petrieff, B. 11, 414). Mol. w. 136. [115°] 
(Deichsel); [108°] (B6ttinger, A. 203, 140); 
[120°] (Fischer). • 

Formation.—\. Together with urea, by boil¬ 
ing alloxan or alloxanio acid with baryta. The 
resulting Ba salt is recrystallised and decom¬ 
posed by H.SO, (Liebig a. W6hler, A. 26, 298; 
Svanberg, B. J. 27,165; Beichsel, B. B. 1864, 
687).—2. By treating amido-malonio acid with 
iodine and water (Baeyer, A. 131, 298).—8. By 
boiling di-bromo-malonamide CBr,(CO.NH,), 
with precipitated Ag,0 (Freund, B. 17, 782).—4. 
By boiling di-biomo-malonic acid with baryta- 
water (Petrieff, J. B. 10, 72).—5. By heating 
caffurio acid with concentrated aqueous lead 
Bubacetate (E. Fischer, A. 215, 283). 

Properties. —Very deliquescent prisms, melt¬ 
ing without loss of aq. M. sol. alcohol and 
ether, v. e. sol. water. Its concentrated aqueous 
solution decomposes above 80° into CO„ gly- 
collie, oxalic, and glyoxylio acid (Bottinger, 
A. 203, 138). With^aoetates of Ba and Pb it, 
gives ilocculent pps. gradually becoming crys¬ 
talline. In neutral solutions OaCl, and BaCl, 
give pps. It reduces hot ammoniacal AgNO,. 

Ileactions.—l. H.Jd passed into an aqueous 
solution to which silver oxide has been added 
forms thio-glycollio acid C^(3]^).(X)^ and 
thio-di-glycollic acid (sulphido-diacetio acid) 
S(CHr002H), (Bdttinger).—9. Sodium amalgam 
acting on its dilute aqueous solution forms tar- 
tsonic acid C0.4H.GH(0H).C02H.- 8. Silver mes- 
oxalate boiled with water yields CO„ oxalic acid, 
and silver.— t.,Urea at 100° gives allantoln 
OANjO,.—5. Ilydroxylamine yields the oxim 
which is identical with nitroso-malonic acid. 

SaUs. -♦ [A"=-C,OJ.—(NH,). 4 A": granular 
crystals turning red in air (Deichsel; cf. Engel, 
O. B. 93, 628).—(NHM"aq. Obtained by 
evaporation in vacuo over H^SO,.—Needles 
(Petrieff).—Na,A"aq: thin lamins, t. sol. 
water.—GaA"aq: white pp. insol. dilate aoetio 
aoid.—GaA"4aq (dried at 100°) (Petrieff).— 
BaA"aq (dried at 110°). White orystaliine 
powder, v. si. soL watsrre-BaA"llaq.—^BaA" 
^^ied at 180°).—(HO.Pb),A": nearly insoL 
water.—Ag,A"aq: amorphous pp. ohanging to 
minute needle*). Explodes when heated. 

ether Et^'af. From the lUversoil 
aadEtL OIL 
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Dt-Jte$tyl dgrivattvt of the tthyt 
ether (OO^t),0(OAo)r «the( 

(Imol.) aidAoOl {2 mob.) at 100° (P.). Iiong 
needles. Faftiall; ^7 ^<>*lon ana 

bj solution in water. 

Di-aeetyl derivative 0(OAo),(COJH),. 
[130°]. From (CO^t),C(OAo), and dilate aloo- 
nolieKOH. Needles. Its alkaline salts are ▼. e(d. 
water; its silver salt Ag^CgHgO, is an insolable 
powder. • 

Amtds 0(0H),i00NRJ^ Deliquescent 
tables, whioh turn red in the air. 

• Phenyl-hydratide 
PhHN,:C{CO^)^ [168°-104°J. From mesoxaUe 
acid and phenyl-hydrazine hydrochloride in 
dilate acid eolation •(Fibers, A. 227, SdS). 
Crystals. 

Phenyl-hydraeide of the Nitrile 
PhnN,:0(CN)r [186°]. May.be formed from 
the oxim-phenyl-hydrazide of glyozylyl-oyanido 
HO.N:OH.C(N^Ph).CN by dissolving in POOl,, 
heating with F01„ pouring into ice, and treating 
the orystals with ether and alkali (Yon Peoh- 
mann a. Wehsarg* B. 21, 8001). Yellow needles 
(from ether-ligroJn). 'Pams brown at 126°. 
Ml. hot water, alkalis, and the usaal menstraa. 
Cone. H,SO, forms a blood-red solution not 
changed by FeCl,., On warming with cone. 
HClAq it forms yellow needles of C,H,N 40 
[245'’]. 

HESOXAIIC ALDEHYDE CHO.CO.CHO. 

Oxim HON;CH.CO.CH:NOH or 
ON.CH,.OO.CEi,.NO v. Di-nitboso-acetokb. 

Hesozalie semi-aldehyde ■‘CHO.CO.CO,H. 
Otyoxylyl carhoxylie acid. 

Diphenyl-hydrazide 
CH(N,IIPh).C(N,HPh).CO,H. [203°]. From di- 
bromo-pyrnvio acid in aqaeuus solution and 
phenyl-hydrazine hydrochloride (Nastvogel, A. 
248, 87). Reddish-yellow needles (from hot 
alcohol), almost insol. water, si. sol. ether and 
chloroform, v. sol. hot al^hol, acetone, benzene 
and HOAc. Dyes wool and silk yellow. Cold 
none. H,SO, forms a dark-red solution from 
which it is ppd. by water unalteied. 

Di-p-lolyl-hydraeide 
CH(N,HO.H,Me).C(N,HO.H,Me).CO,H. [188°]. 
Formed in like manner. Oolden needles (from 
benzene), its alkaline salts are v. sol. hot, sL 

ftnl lUhIfi urafAP 

’Nitrile »CHO.CO.CN v. Otyoxylyl 
cyanide. 

Hesozalie bromo-seml-aldehyds * 

«gBrO.CO.CO,H. 

MttKyl of her of the oxim 
CBrO.C(NOH).CO,Me. [o. 170°]. From di¬ 
methyl di-bromo-pyrrole di-carboxylate and 
HNO, at —18° (Ciamician a. Silbei*, B, 20, 
2601). Crystalline; sol. alcohol, mr sol. cold 
water, insol. petroleum-ether. Decomposed by 
fusion and by boiling with water. 

HESOXAXiYL-D^A is Aixoxan. See alsa 
its compounds with^TBVL-ANlUHE, nafbisvi.- 
SHniB, and syBBOi.B. 

HSTA Vee ^ this prefix applied to inor¬ 
ganic compounds ; lor Meta-adds and Meta-salts 
V. the acids or salts to the name of which dfete- 
h prefixed. Thns Meta-phosphoric acid will be 
found under Pbossbobio aoios, and Meta-stan- 
nates nndar sfannates, * snbdivision of tho 
artibb 


Namet of Organic iodiee beg^^g with 
■rneta ’ vdll be found under the word to which 
• meta * b prefixed. . 

HETAOSTOIIS. The teixture obtained by 
distilling sugar with quicklime, called metacetona 
by Fremy (A. Ch. [2] 69,6),iseomposed accord¬ 
ing to E. Fischer a. Layoock (S.£2,101) of prA 
pionio aldehyde, di-methyl-tanarane,and hydro¬ 
carbons. 

HETACETOHIC AOID. An old name lor 

PaopioMio Aom. 

HETALBU MIW v, Psoteios, Appendix 0. 

UETALDBHYOSo. Aldxbvos. 

HETALLIO ACIDS. In the article Acme 
(vol. i. p. 47; c/. Classitioation, voL ii. pp. 201, 
202), it is shown that compounds of H with 
certain negative elements or groups of elements 
react with metallic oxides, hydroxides, and car¬ 
bonates, in presence of water, to produce sub¬ 
stances composed of metal, and the elements of 
the hydrogen compound excepting the H or a 
part of the H. Such hydrogen compounds are 
called acids. The negative elements wliioh are 
found intimately combined with H in acids are 
fluorine, chlorine, bromine, iodine, oxygen, sul¬ 
phur, selenion, tellurium; carbon always enters 
into the composition of those negative groups of 
elements which combine with H or with H Md 
other elements to form acids. Only a fevsaoids 
are binary compounds; the greater number are 
compounds of H with two or threeotherelements, 
among which are always found at least one of 
the eight negative elements enumerated above, 
or at least one of tho negative carbon-oontaining 
groups of elements. By far the greater number 
of the more stable and definite acids are oom- 
posod of H combined with non-metallic elements; 
but some acids have been isolated whioh are 
eomposed of H combined with metab and one 
or more of the eight strongly negative elements * 
already enumerated, or one or more of the car¬ 
bon-containing negative groups of elements. The 
following table gives the composition of most of 
those acids which contain metallic elements:— 


H,As 04 

HAsO, 

B4Ab,0, 

{mMSd 

H,Sb 04 

HSbO,S 

H,8bA 

E,SbO, 

HVO, 

• H,V,Oi 
H4Ta,6, 
{?H.Nb.O,J 
(IHMnO,) 
BqMnOl, 
HjMnSy, 
«4FeOy, 
HJPoOy, 
HJeOy,.NO 
HjCoCy, 
H,OoOy« 
(fH,A10J 


Metallic acidt,' 
(?H,TiOJ 
(?H,Ti 04 ) 
HjSnO, 
HjSn^O, 
BjSnS, 
(fH^PbOJ 
H,PbI, 
HjCrO, 
(?H.Cr(SCy)J 
H,Mo 04 
H.,WO, 

HjUO, 

(?H,M40,t M 

M 

HAuCy4 
HAuCL 
HAuBr. 
HjPtOl, 
H^PlCl, 

H.PtI. 

H]pt(i 

H^(NP3,CH, 


H,PtCy 401 , 

HLPtBr, 

H,pt4S, 

H 40 sOy, 

HfBuCyg 

H,IrOy, 

H,H/)s,0. 


Mo, W, D) 
.W,D) 


-Mo, 


52*1 

(?B^^ 

(7HZn,caj 


The bobtion some of the aeids in the fes*' 
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going Hit li doQbttni; these ftoids are placed in 
Dtaokali. The oomiioun^s H,A10| and H,ZnO, 
an a]ao bracketed, because the reactions ol these 
bodies show that they' may be classed as feeble 
acids and at the same time as basic hydroxides. 

An examination of the composition of the 
metallic acids shows that the reacting atomic 
aggregates of these componnds all contain a 
numter of atoms of a negative element, or gronp 
of elements, which is large relatively to the nhm. 
ber of atoms of metal present. The accumula¬ 
tion of negative atoms so modifies the functions 
of the H atoms that these are replaceable by 
metals, and this notwithstanding the presence 
of the positive metallic atoms. The H of the 
metallic hydrogen • containing compounds 
H,Cr,0 (- Cr A-H,0) and H CrO,,(» CrO.H^O) is 
not replaced by metals when these compounds 
react with metallic hydroxides or carbonates; 
but when 4 atoms of the negative 0 are associ¬ 
ated with one atom of Cr and 3 atoms of H, the 
H of this compound (li^CrO,) is distinctly acidic. 
The negative character, or acid-forming charac¬ 
ter, of £he groups CN and SON is rendered evident 
by the number of acids which are formed by the 
union of these groups with H and metals. 

If attention is paid to the general chemical 
characters of the metals which form acids it is 
seen that most of these metals occur in groups 
(using this term as it is used in the nomenclature 
of the mriodic law) which also contain several 
distinctly non-metallio elements; thus Ti, Sn, 
and Pb Imlong to Group lY., which group contains 
C and Si; Or, Mo, W, and U belong to Group VI., 
in which group also occur the negative elements 
O, S, Se, and Te; As, Sb, V, Mb, and Ta form 
part of Group V., which is distinctly negative in 
its general chemical character, and includes the 
markedly non-metallio elements N and P; Fe, 

‘ Oo, Ni, Au, and the Pt metals occupy a peculiar 
position in Group YIU. {cf. Ci^msirioxTioK, vol. 
u. pp. 303-210; also Ibon xlkubsts, this vol. 

Several salts exist which, on account of their 
methods of formation and general stability, are 
probably best regarded as derivatives of metallic 
acids that have not yet been isolated; among 
snoh salts may be mentioned the stanno- and 
sireono-fluorides M*,Sn(Zr)F,. Some chemists 
wonld class most, it not aU, the double metallic 
haloid compounds as salts of metallic acids; e.g. 
BiF,.SKF as the E salt of the acid H,BiF„ 
ZnOL,.BaC3, as the Ba salt of the *acid H,ZnCl„ 
and MgIrEI as the E salt of the acid HMgl, («. 
especi;Uly Bemsen, Am. 11, No. 6). 

The consideration of those metal-containing 
compounds which are acids brings out the in¬ 
adequacy of that classification which woald*di, 
vide the elements into two classes only, metals 
and non-metals; it also well illustrates the diili- 
culties of chemical classification, as shown by the 
way in which the chemical properties of an%le-, 
ment are modified according to both tile nature 
and the member of other elementary atoms with 
which Giat element is combined (c/. tire article 
Metals In this vol. and Classuicatiok in toL tt.). 

M. M. P. U. 

UTAIXOISS. This name was at on* time 
applied, most mistakenly, to the non-Mtallio 
elements. It is sometimes used to denote those 
elements which on the whole am non-metallio. 


but yet closely approanh the metals inwome oi 
their properties; As, Sb, Ti, V, Mb, Ta, lor in¬ 
stance, are sometimes called metallonls. The. 
term cannot be defined. There are certain ele¬ 
ments which one chemist Would class among 
metals, another would place with the non-metals, 
and a third would prefer to put into neither 
class, but call them metalloids. 

M. M. P. M. 

HETAI.LBBOICAL CHZMUTBT. The 
chemical reactions utilised in metallurgy are di¬ 
visible into two distinct classes, vis. 'wet,' those 
which take place in aqueous solutions, and ‘ dry,’, 
those which take place in furnaces, or their 
equivalent, at a relatively high temperature. 
The present tendency is niore and more in the 
direction of combining these two methods, metals 
being now frequently extracted from their ores 
partly by wet processes and partly by dry pro¬ 
cesses. ' 

The ore of any metal may be defined as a 
collection of mineral substances containing that 
particular metal in sufficient quantity to pay for 
its extraction on a commercial' scale. Although 
each metallic element exists in nature in a great 
number of combinations, yet very few of these 
compounds occur in sufficient quantity to be ol 
direct importance to the metallurgist, except in 
so far as they may tend to Introduce impurities 
into the metal to be extracted. 

Chemically, ores may be broadly divided into 
three classes, containing reBpectively— I. Nauvs 
METALS, i.e, metals unoombined with any non- 
metallio element. II. Sulphidzs and ABSEmnxs. 
III. Oxides, including carbonates and silicates. 

Class I. Native uetals. A native metal 
may be separated from its ores in one of four 
ways, (a) By Liquation. In order that this 
may be done it is essential that the metal ba 
fusible at a temperature insufficient to cause the 
earthy portions of the ore to frit or agglomerate; 
e.g. Bi. (6) By fusing the ore, when tlie 
metal will sink to th(' bottom by reason ol its . 
high B.G.; e.g. Bi, Cu. (c) By dissolving 
the metal out by means of another 
metal; e.g. An, Ag. Pt. These metals may be 
dissolved out of their ores by Pb, which is then 
removed by cupellation, or, in the case of Ag, 
the separation of the Ag from thq Pb may be 
effected by Zn, which does not alloy with Pb, 
and being specifically lighter rises to the surface, 
carrying the Ag and some lead with it. The Zn 
is«ubseqaently distilled off, and the residual Ag 
and Pb cupelled. Similarly, An and Ag may be 
dissolved out by.Hg, which may then be distilled 
off. (d) By dissolving the metal by means 
of an acid or a gas in solution; e.g. An 
extracted by a solution of Cl, and Pt,P^ Ir, Bh, 
and Bn by aqua regia. The An and Pt may be 
refined by wet processes, taking advantage of the 
tact that Au and Pt are insoluble in sulphurio, 
hydrochloric, and nitric acid, when these acids 
an used separately, bnt*an soluble in aqua 
re^, while the Ag, Cu, Pb, and Fe an beelj 
solnble in one or other of the three acids named. 
In * mrtinp ’ An, sufficient A% must be present 
tp allow the aoid tree access to the impuritiei^ 
which would otherwise be protected by the in- 
solnble gold. Pt, when present in An only in 
small quantity, may be sepanted by ‘partistg* 
with Ag, as under these oondiBons the Pt u 
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acted on* by tbe ‘parHng moid.' It present in 
larger quantity, it must M ppd. from a solution. 
Ir may b« separated from Au by diflorenoe of 
S.O.,and from Pt it may be removed to a certain 
extent by using a^ud regia of medium concen¬ 
tration, in which it is not freely soluble. Pt is 
ppd. from its solutions as a doable salt of Pt and 
NH, by adding NH,G1. Pd, it present, may 
be ppd. before the Pt by neutralising with 
Ka,CO,Aq and ad<yng HgCy.,. Ir, it it has gone 
into solution, will not be ppd. with the Pt, but 
its doable salt is difficult to wash out. Pd, Bh, 
itu, and Os will also be found with the Ir in 
solution after the Pt has been ppd. Bh may 
be removed completely by fusing the platinum 
doable chloride with I^SO, and a small quan¬ 
tity of NHjHBO,. Ir may be ppd. at the same 
time as platinum by KGl, and pp. fused with 
K.,CO„ which will oxidise the Ir and not the Pt. 
Bemove the potassium salt by Wiiling water, and 
then dissolve out the platinum with aqua regia, 
in which the oxide of Ir is insoluble. Ir may 
also be separated from the pp. by KCy, the Ir 
salt being soluble^vhile the Ft salt is insoluble. 
Pt is obtained in the metallic state by carefully 
heating the double chloride, which then breaks 
up. Au is ppd. from its solutions as metal by 
PeSO,Aq, SO^Aq, or H,0.p,Aq. For dental jjur- 
poscs, Au is frequently deposited by electrical 
means. Ag is first thrown down as chloride, 
which is afterwards reduced by Cu, Zn, or Fe. 
Au, containing not more than 10 p.c. Ag, is also 
refined by Miller’s process, at the Australian 
Mint, in the dry way, by passing Cl into the 
molten gold. The impurities As, Sb, Bi, Pb, 
and Zn are converted into chlorides, which 
volatilise, and the Ag becomes AgCl, which forms 
a fused layer on the surface of the gold. 

Class 11. Soi.pnii>EB and AnsExioKS. Bry 
methods. Sulphides and arsenides are either 
(a) infusible, at such temperatures as can be ob¬ 
tained in furnaces on the large scale; (b) fusible', 
* or (c) volatile without fudkm. 

(a) Infusible sulphides. In these cases 
the S must be replaced by 0, as an infusible 
sulphide cannot be properly reduced to the 
metallic state. This is done by calcining <» 
roasting the ore, so that air has free access to it. 
The sulphide is oxidised to a sulphate at low 
tem^ratures, and at higher temperatures the 
sulphate breaks up into SO, and an oxide of the 
metal. Practically there is only one sulphide 
under this head, viz. ZnS, tine blende. For the 
subsequent treatment ot*tbe oxide v. ‘oxide 
Mss.' , 

^b) Fusible sulphides. Sulphides and ar¬ 
senides of this class may be sub^vided as fol¬ 
lows ;—(i) those which are fusibleeat ajvery low 
temperature, insufficient to produce flitting, ic, 
incipient fusim causing agglomeration of the con¬ 
stituents of the ore ; (ii) those requiring a higher 
temperature, at which fritting would take place, 
A smphide in divisioA (i) may be liquated out, eg. 
Bb,S,. The sulphides and arsenides belonging 
to (ii) may be separated by fusing the ore, when 
the snlnhlde or afSenide would collect together 
beneath the slag; eg. sulphide of copper (copper 
pyrites) ; arseni^ of niMel and cobalt (if snffi- 
sient arsenic is not present in the ore more is 
added), the arsenide separates in a distinet layer 
frem the sulfides of other metals daring the 


fusion: sulphide of nickel obtained by fusing 
nickel ores, or prodnots, free from arsenic, with 
iron pyrites. The sulphides and arsenides thus 
separated from the ganguetwonld next be treSted 
ill one of the following ways:—1. Converted 
into oxide by roasting ; e.g. Sb.S„ copper matte, 
arsenides of nickel and cobalt (tup arsenious aoM 
being condensed in coke towers), sulphides of 
nickel and cobalt tree from arsenic; the oxides 
of lifokel and cobalt are subsequently treated in 
the wet way. 2. Partially roast^toforma certain 
amount of oxide and sulphate, arid then fused ; 
the oxygen of the oxides combines with the 
sulphur of the sulphides and arsenides, forming 
SO, and liberating the metal; eg. Sb,^ and 
PbS, In the case of the doable sulphide of Co 
and Fc, the Fe is first removed by a series of 
calcinations and fusions, S passing to the Cu 
and 0 to the Fe, the oxide of iron thus formed 
uniting at the same time with silica to form slag. 
This process goes on so long as any iron 
remains. As soon as the iron is all removed, 
the reaction between Ca,S, CuO, and 0u,0 
takes place, liberating metallic copper. The 
principal impurities in copper ores likely to pass 
into the Cu are As, Sb, Zn, Pb, Bi, Sn, Ni, Co, 
An, and Ag. The greater proportion of these 
present oither volatilises or becomes oxidised and 
removed in the slags. An and Ag, being n|ither 
appreciably volatile under the conditions nor 
oxidisable, become concentrated in the cop^r. 
It is particularly difficult to get rid of the last 
traces of As and Bi. The use of a basic lining 
to the furnace—say, dolomite—greatly facilitates 
the removal of As in the slag. The elimination 
of As is also assisted by the use of ' soda nitre ’ 
in refining. Bi can most readily be removed by 
what is known as the best-selecting process, in 
which advantage is taken of the circumstance 
that copper has a greater affinity than bismuth . 
for sulphur. This process comes in just before 
the copper is first reduced from the sulphide. A 
little copper is made to separate by the re^tion 
between sulphide and oxide; this throws out and 
collects as ‘ bottoms ’ the bismqth, tin, lead, and 
antimony.—3. Fused in the presence of another 
metal which combines with, and so removes, the 
sulphur ; eg. sulphides of Bi, Pb, and Sb treated 
with Fe; Ag separated by metallic Pb from sul¬ 
phide of Pb containing sulphide of Ag. Copper 
can only be partially separated from sulphur in 
this way, a double sulphide forming which cannot 
be reduced by iron. 

The operations described under (i) and (ii) are 
in some oases applied directly to the ore without 
first separating the sulphide by liquation or 
fusion. 

Xc) Sulphides volatile without fusion. 
Amongst the metallic sulphides there is on ly o ne 
which sublimes without fusion, viz.HgS. When 
heated in presence of air HgS yields SO, and 
Hgt As the Hg has no tendenejr to combine 
with oxygen under these conditions, and is 
vdstile at a very low temperature it distQs 
over, and may reMily be condensed. * For titase 
reasons advantage is not taken of the fact that 
the sulphide is itself volatile, it being aimplarto 
distil the metallic merenry direct from the 
ore. The sulphur is sometimea-rwnoved hjr 
roasting the mstouty ota with Unw cc orids M 
lirha. ■ ■ ■- 
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^ Sublimed without fusion. 

1. Sulphur separated by calcination alone 
■metal. 

3. Sulphur separated by lime, oxide of iron, 
or iron ■metal. 


Wet processes for sulphides and arsenides. 
The Sulphide and arsenide ores of Ni, Cn, and do 
are partially, and those of Cu and Ag partially or 
wholly, treated by wet methods. In these pro¬ 
cesses the metal is first made to form a soluble 
eompound. This may be done by roasting the 
ore with, or in soma cases only mixing it with, 
some compound, which by doable decomposition 
will convert the metal to be extracted into a 
soluble compound. In other cases it is done by 
roasting the ore alone at a low temperature, or 
even by simply exposing it to the action of the 
atmosphere without using artificially produced 
heat; in either case the sulphide will be con¬ 
verted into a sulphate; s-p. copper pyrites and 
■ilvAotes. 

Thus,solnblj sulphate of coppermaybefonned 
by roasting copper pyrites or more slowly at the 
•rdinary tammrature of the atmosphere. About 
one-tbira of the copper extracted in this country 
is obtained from Spmiish pyrites, averaging only 
B-4 p. 0 . of copper, by roasting the burnt ore— 
received hrom the suiphurio acid works—with 
common salt, which resets with the CuSO, pro¬ 
duced daring the burning, to fo^ CnClj, which 
is then dissolved out, together with the chlorides 
of Ag, Pb, and Au, these metals being present to 
a small extent. The Ag is thrown down, along 
with An and Pb, by a soluble iodide, El or Znl^ 
The iodine is removed from the Agl hjy Zn. 
Finally the On is ppd. by addition of iron. 

The reactions which take place in the wet 
treatment of silver ores are of special interest 
and importance. They are divisible into three 
elasses. « * 

I. The inealubU eUver compound is decom¬ 
posed and the Ag amalgamated while still (n the 
ere (‘ free milling ore ’), without the aid o/ any 
furnace-operation whatever. It there is much S 
or As present the ore, where practicable, is first 
roasted with salt. Under this head are included 
aBtbe smalgamatlon-pcoeesssB. 

XLTkeineolublttilvereoiiepoundleeonverted 
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into eu^hate by nofting alone and wguhed out 
with water; or the Ag m contwfed into chloride 
by roasting with common salU and WMhed out 
oy a eokient/or chloride of silver, under this 
head ate included the Augustin, Ziervogel, Von 
Patera, and Bussell processes. 

III. The insoluble silver eompound it con¬ 
verted into a soluble eompound by the action of 
certain salts in solution without roasting the ore 
or employing any fumace-^raiion whatever. 
This class includes the Von I^tera process when 
applied to ‘ amalgamation tailings,’ and the 
Bussell process applied to both ores and tailings. 

The amalgamation-methods without roastvlg 
have been of great service where fuel is scarce, 
as in Mexico. These methods depend on tlie 
power of certain salts, Bach as the chlorides of 
Cu, to decompose Ag,S. If mercury is present 
at the same tiCie, the AgCl will be reduced and 
the Ag taken np by the excess of Ilg, from which 
it can be separated by squeezing and distillation. 
Iron or Cu may be employed to decompose the 
AgCl, Ilg being used only to collect the Ag. This 
reduces the loss of Hg, but b) bring about suffi¬ 
cient contact, more power, and consequently more 
fuel, is required. Where fuel is available there 
is often great advantago in roasting the ore with 
salt before amalgamation. 

Where possible the amalgamation-methods 
have been superseded by the other wet processes 
included under heads II. and III., viz. the Au¬ 
gustin, Ziervogel, Von Patera, and Bussell 
methods. 

The Augustin process. Ore or regulus is first 
partially roasted, and then undergoes further 
roasting with common salt, the AgCl thus 
farmed being washed out with NaOlAq and ppd. 
by Cu. The Ag is usually first concentrated in 
copper mattes. 

The Ziervogel process. This method depends 
on the difierence between the temperatures re¬ 
quired to break up the sulphates of different 
metals. Thus by sut'abiy regulating the tempe¬ 
rature, the sulphates of Fe, Cn, Ac., formed by' 
roasting mattes at a low temperature, may be de¬ 
composed into oxides and SO,, while the sulphate 
of Ag will be unaltered, and can therefore bo ex¬ 
tracted by warm water, and then ppd, as in the 
previous method. The regulation of the tempe¬ 
rature throughout a i^e furnace is obviously a 
point requiring Considerable skill. For this 
reason, in practice, mattes are usually first worked 
1^ the Ziervogel process, and the residue ex¬ 
tracted by the Augustin method. 

Von Fatera^process. The soluble salts pro¬ 
duced by roasting the matte are first dissolved 
out with water, after which the matte is farther 
roasted^ wi^ NaCl, and the AgCl washed out 
with Na,S,0,Aq or CaS,0,Aq, from which solu¬ 
tion the'Ag is ppd. by a soluble sulphide or 
SH,. The silver is reduced from the Ag,S, either 
by roasting or by boiling with freshly s^ed lime, 

' forming cMcium polysulphide. When there is 
much of the base metals present, more particu¬ 
larly lead, the Von Patera process is not so suit¬ 
able. The lead is mostly present as sulphate 
after roasting, and this is soluble in Ka,8jO,Aq. 
%ome of the most important objections to the 
Von Patera paoeess, as applied to poM ores con¬ 
taining base metal, an wviatad u the procose 
next wscribed. 
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ThtStustUproeus, lytliiiprocMiwhaiia 
known m the * extra toluHon' ii need, in addition 
to ot in gi|bstitation foi that ordinarily employed 
in the Von Patera process. The' extra solution ’ 
is prepared by makiag solutions ot Na^S^O, and 
OuSOu oontuning respcotirely 18 pai-ts ot the 
tormer and 10 parts ot the latter salt, and mix¬ 
ing them together. The pp. after washing is 
dissolved in a solution containing 1-2^ p.a. 
Na,S.,0,. Although this ‘ extra solution ’ is not 
BO good a solvent ror AgCl as NajS.,OA<l> yet it 
acts energetically on native silver and the com- 
jmnn^ ot sUver with 3, As, and Sb. Owing to 
the want of permanence special precautions have 
to be taken in using this solution. To got the 
best effect the solutions should be used warm. In 
order to obtain finer bfillion by this process, ad¬ 
vantage is taken of the fact that PbCO, is not 
soluble in ^e solution, although other salts of 
lead are soluble. NSjCO,, freeefrom NaOH and 
Na,S, is added to the solution containing the 
silver and lead which have been washed out. 
It is stated that the whole of the Pb may thus be 
removed. Carboaate and sulphate of Cu are the 
only compounds of Cu likely to occur which are 
soluble in the ' extra solution' 

It is probable that this process in the near 
future will supersede very largely the fusion and 
amalgamation-processes, besides which it is ap 
plicable to ores which cannot profitably be treated 
by cither ot the other methods. The cost of the 
necessary ohemicals is much less than that due 
to loss ot mercury; in addition to which, lead and 
copper are lost in the older processes and saved 
in the Bussell process. 

In some cases the ores may be treated direct 
by the Bussell process without previous roasting, 
and both the Von Patera and Bussell methods 
are largely used in the treatment ot ' tailings' 
from amalgamation. 

Nickel and cobalt. It has been seen that 
these metals may be separated from others as 
arsenide. In practice, hwwever, the separation 
is not so complete, some of the nickel and cobalt 
passing into the regulus, and some of the other 
metals into the speise. The following are the 
reactions usually employed to separate the va¬ 
rious metals from one another. The calcined 
speise is treated with HClAq. The resulting so¬ 
lution, whlbh will contain Ni, Co, Fe, Cu, Pb, 
Bi, and As, is dilated, and oxidised by bleoching- 
powder, the proportion added being adjusted by 
a rough analysis. Milk of lime is added to the 
requisite extent to throw *the iron down as ses- 
qgioxide, any arsenic present at the same time 
ppg. as basic arsenate of iron! The solution is 
next treated with SH,, to ppt. Cu, Pb, and Bi, 
after which the Co can be throw|i down as ses- 
quioxide by a farther addition of bleaching- 
powder, and subsequently the Ni p]>d. as hy¬ 
drated oxide by the addition of milk of lime. 

Class III. Ozn>EB; mcLUDino qabbonaieb Aim 
siuoATxs. Ores of this class are reduced to titt* 
metaUie state by means of carbonaceous matter 
such as charcoal, coal, or coke, or by means of 
the gaseous product of the incomplete oxidation 
of carbonaceous matter, vie. carbon monoxide. 

The only exceptions among the oxides of tihe 
commoner metals are A1,0, agd MgO. These 
okides sannot be isduced to the metalUc state 
hi.this w^i th^ have to be converted into 


double chlorides, from which, while in a state 
ot fusion, the metals are liberated by metaUie 
sodium, or by eleotrotysis. The metals, the 
oxides of which are in practice reduced ^aear- 
bon or CO, are Sn, Pe, Ni, Co, Mn, Cr, W, and 
Zn. Ot these So and Zn present the simplest 
reactions. The reactions in tifb other oases ase 
complicated by the fact that dll these metals 
combine more or less freely with carbon. When 
it i( desired to obtain the metals in the most 
malleable condition, t.e. tree from carbon, the 
tact that the oxides and the carburised metals 
react with one another eliminating both the 
carbon and the oxygen, as CO and CO„ is 
utilised. Every iron- and steel-making process 
is dependent on this reaction. According as the 
conditions are made more or less favourable to 
carburisation, or decarburisation, so will the 
resultant metal be either cast-iron, bard steel, 
mild steel, or malleable iron. It is possible to 
reduce the oxides under consideration to the 
metallic state, and also to carburise the metals, 
by the action of CO, without the metal; becom¬ 
ing fused. The oxides are first reduced, and then 
carburised by the dissociation of some of the CO. 
The liberated oxygen combines with CO and is 
thus removed. Nickel is thus reduced to the 
metallic state, more or less combined with car¬ 
bon ; and bars of metallic iron are carburised to 
produce * cementation ’ steel. In a similaivway a 
carburised metal may be decarburised by O or 
CO,; in this way ‘ malleable cast-iron.’ is made. 
Whether the action consists of carburising or 
deoarbnrising is entirely dependent on which 
agent preponderates at the time in the atmo¬ 
sphere surrounding the body. 

Reactions for removal of ‘impurities ’ from 
metals of oxide class. The refining of Ni and 
Co, as we have seen, precedes the reduction to 
the metallic state. The refining of Sn is effected 
after redaction, partly by liquation and partly* 
by oxidation, by which means the principal im¬ 
purities, Fe, As, and W, are removed. Mn and 
Cr are reduced directly from their ores. In the 
form of alloys with iron, only pure ores being 
used. Tungsten is either reduced directly from 
the ore, alloyed with iron, or undergoes a pre¬ 
liminary purification and ppn. as oxide in the 
wet way. The impurities which it is important 
to remove from iron are S and P. The latter 
can only be passed into the slag when the slag 
is basic, and the conditions tend to oxidation. 
Thus, P is r^oved in the primitive iron making 
processes; also when iron is made by the 'finery' 
and the ‘puddling' processes; also in making 
* ingot-iron ’ by the Kemens and Bessemer pro¬ 
cesses, when a basic lining to the farnaoa ot 
copverter is used. Pis not removed in processes 
in which pig-iron or high-carbon steel is mads, 
nor in the Siemens or the Bessepier processes 
when the furnace or converter is lined with 
siliceous material, and malleable metal is being 
produced. In the Bessemer process, with an 
■ aeid-l^ng,' the necessary heat for the piootM 
is‘obtained mainly by the oxidation wt siucott in 
the pig-iron; whenaphosphoriferouspig-izoikie 
ns^, and a ‘ basie-lirmg,’ most ot the BMi la ob¬ 
tained by the oxidationof the^hosphMoe and leu 
silicon ie required in the pig-iron. In both 
cesses a portion ot the beat is obt^ned ffoa tte 
eaddationofa Snlphox can be isnMiai econo- 
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mioally only in ihs blast-furnace, beoanie when 
treating pig-iron for the production of malleable 
iron the sulphur is one of the last substances to 
oxidise out, and its removal would result in a 
great waste of iron. To remove S in the blast¬ 
furnace the temperature must be high, and the 
conditions must be strongly reducing and car¬ 
burising: s.e. the charge must contain plenty of 
charcoal, coal, or coke, and lime most be added 
to the charge in considerable quantity. Tkider 
these oonditions the S combines with the Ca, 
and passes into the slag as sulphide. 

Slao BEACTtoNs. Stags consist of the non- 
metaltio constituents of an ore or furnace-pro¬ 
duct, and of the useless or objectionable metallic 
elements. They are produced by simply fusing 
the ore alone, if it is in itself sufficiently fusible, 
or by fusing it with such materials—fluxes—as 
will bring about the requisite fusibility. Except 
in a few special cases, e,g. the reduction of alu¬ 
minium or mo^esium, slags consist of more or 
less complex sUicates. In processes for making 
more or less malleable iron, the slags are com¬ 
posed mainly of silicates of Fe, Ca, Al, and Mg, 
with smaller proportions of silicates of Mn, 
alkalis, and alkaline earths. In pig-iron slags, 
the iron is comparatively small m quantity, or 
is even entirely absent when much lime is used. 
In other slags, excepting those produced in treat¬ 
ing the ' noble metals,’ iron will generally be 
present in large proportion. 

Electbo-uxtallurot. Electro-metallurgical 
processes are divisible into two distinct classes: 
one class includes processes tor the extraction 
pf metals from their ores; the other includes 
preoesses for refining met^s already extracted. 
Although a great many processes have been 
devised for the electrical extraction of metals, 
except tor the extraction of aluminium and 
magnesium—in which cases the metals are first 
got into the condition of double chlorides, or, in 
the ease^ of aluminium, sometimes of fluoride 
•—there is not much prospect of such processes 
beinS euceessfully and economically worked, 
evMi when powjr can be obtained from water- 
falle. By the Cowles process, according to 
Sterry Hunt, nearly pure Al is produced in small 
buttons, but up to the present it has been neces¬ 
sary to reduce some other metal with the Al to 
eollect it together. In this process the AL^O, and 
the oxide of the metal to be alloyed with the Al 
are mixed with carbon, and the mixture is placed 
round two carbon poles between which an electric 
discharge is made to pass. 

The second class of prooesses has been ad¬ 
vantageously applied to the reflning of Ou,more 
partioularly Ou containing small quantities of 
An and Ag. In refining Co electricmly, the^lec- 
trolyte is usually CuSO,Aq, kept A as uniform a 
temnerature and concentration as possible; the 
anode being formed of the copper to be refined, 
pure oopMrdepositing on the cathode. Thei^ver 
and gold collect at &e bottom of thcetank as i 
mu ddy d eposit A. K. fL 

uTMJ. An element is a definite and 
disUnet Und of matter which has resisted all 
attempts to separate it into unlike portions. 
The uassifloationof the elements, in accordance 
with thMr dremioal properties, necessarily carries 
with it the elassifloatfon of many .oompoundSr 
iaasmudi as the ohemical prq^erties of an ala- 


ment cannot even b%stated without ooBsideriog 
the composition, general chemical behaviour, 
and oonditions of formation, of cotqpounds of 
that element. For instance, certain elem^ts 
are placed in the same class because they all 
form hydroxides which are alkalis; this state¬ 
ment implies an acquaintance with the com¬ 
position, methods of production, and ohemi¬ 
cal properties, of the alkalis; but one of the 
chemical proprties of an alkali is that it 
neutralises acids, and in so doing forma salts; 
hence it is necessary to know something about 
acids and salts, in order to understand what 
is meant by an alkali, or by an alkali-foiming 
element. 

The elements may be classified in accord¬ 
ance with their physical'propertics. If a binary 
compound is electrolysed, one of its elements 
separatee at thlb positive electrode, and the other 
at the negativeo electrode (secondary reactions 
which may occur are supposed to be overlooked). 
That element which separates at the positive 
electrode is said to be electro-negative to the 
other element. By studying the electrolysis of 
binary comjtounds, the elements may bo arranged 
in an electrical scries. This series may be 
divided into two parts: all the elements on one 
side of any chosen element are electro-positive 
to all the elements on the other side of the 
chosen element. Taking hydrogen as the cen¬ 
tral element we are able to subdivide the ele¬ 
ments into two classes; all the elements on one 
side of H are electro-positive to the elements on 
the other side of H. Thus wo arrive at a classi¬ 
fication of the elements founded on one cbemico- 
physical property. Now we find that the electro¬ 
positive elements, on the whole, more resemble 
one another in certain physical properties, and 
also in their general chemical character, than 
they resemble the electro-negative elements. 
Those elements which are electro-positive to H 
as a class are greyish-white in colour, lustrous, 
fairly malleable and d«tctile, comparatively good 
conductors of heat and electricity; those ele¬ 
ments which are electro-negative to H vary much 
in colour and appearance, they are not usually 
lustrous, they are generally brittle, and they do 
not conduct heat or electricity well. Taming 
to the chemical characters of the two classes of 
elements, we find that those placed in the elec¬ 
tro-positive class generally combine with 0 to 
form basic oxides: their compounds with 0 and 
R are also usually basin; they do not, as a rule, 
enter into the complisition of acids; very few of 
them form hydrides; their haloid compounds, 
os a whole, are tolerably stable as regards the 
action of heat, and they are not readily decom¬ 
posed by water; if they are thus decomposed 
they generally produce oxyhaloid compounds; 
speaking broadly, these elements do not exist in 
allotropio forms. On the other hand, we find 
that most of the elements which are placed in 
the electro-negative clasc combine with O to 
form acidic oxides; their compounds with H 
and O are usually adds. All acids contain one 
or more of these elements; Ah» generally tom 
hydrides; many of their haloid oompounds are 
'Secomposed by heat, and many of them are also 
decomposed |y reacting wiu water, thereby 
producing haloid aoids and either oxjdes or 
oxyaeidaot electro-negative olementas speak* 





iiig bnwilT, (heM dements (xliibtt the phono- 
mens ot suotrop;. 

Hence, it would appear that the division 
ot dementsmto two classes, those which are 
deotro positive to H, and those which are elec¬ 
tro-negative to H, is a good classifioation, be- 
eanse vrith this one olass-mark many other 
properties, both physical and chemical, are 
associated. 

The deotro-positive dements are called 
metals; the eleotro-flegative dements are called 
non-metals. 

A further examination ot metals and non- 
mdtals shows that the classification implied in 
these terms is very far from being sufficient for 
chemical purposes. We caimot define the term 
metal; just as we canllot define any ot the 
chemical names which are given to classes ot 
bodies. We can sketch the ideal metal. Con¬ 
sidered physically, the ideal metal is a hard, 
fairly heavy, greyish-white, lustrous, malleable, 
ductile, and-tenacious solid, which melts only at 
a high temperature; it is a good conductor of 
heat and dectricityit crystallises in forms be¬ 
longing to the regular system; its emission- 
spectrum consists of lines, and is comparatively 
simple in character. Considered chemically, 
the ideal metal is hardly, if at all, changed in 
the air, it combines with O at fairly high tem¬ 
peratures, and forms one or more oxides which 
are basic, i.e. which react with acids to form 
salts; it reacts with water or steam to produce 
an oxide or hydroxide and evolve H; no hydride 
of the ideal metal is known; it does not enter 
into the composition of acids, but it reacts with 
acids to form salts; its sulphides react with 
acids to produce salts and evolve H,3, they com¬ 
bine with the sulphides of decidedly electro- 
n^ative elements; the salts ot the ideal metal 
are numerous and stable; it forms but few acid 
salts, but the number of double salts into which 
it enters is large; it combines directly with the 
halogens, producing compounds which are vola- 
tflised without decomposition at rather high 
temperatures, and which dissolve in water 
without change; the ideal metal forms alloys 
with elements of its own class, which alloys be¬ 
long rather to the group of physical, than to that 
of wemical, compounds; lastly, the ideal metal 
exists in only t)ne modification, {.«. it does not 
show allotropy. The ideal non-metal is the 
opposite, ohamioally and physically, of the 
metal. 

No element exhibits all th9 properties which 
we hgjre placed in the category ‘metal '; nor is 
there any element which possessed even some of 
these properties without at the same time also 
possessing seme ot the properties whiph belong 
to the typical non-metal, * 

The elements sodium and potassium Assess 
most of the chemical properties enumerated as 
oharacteristio of metals; but these elements are 
instantly oxidised by exposure to air; they pro¬ 
bably form unstable hydrides; they are very 
soft, lighter than water, and mdt at moderately 
low temperatures. • 

The element gold possesses most of the physi- 
eal pRmerties raaraeteristio of metals; but its 
^dmxi^ reaets with alkalis to fom salts, «.p. 
MoO,; An also forms the acids HAuBr, and 
HAnCS,; An,S oomUfiM. with the sulphides of 

Yo(kIQ; ■ 
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the very metallic elements K and Na to farm 
salts. The element chromium exhibits many 
of the characteristic plhysical properties u 
metals; it also decomposes steam with evolution 
of H; it combines with the halogens to form 
stable compounds, some of which have been 
gasified at high temperatures; dhromium does 
not form a hydride; the oxides and 0r|0, 
are basic; the element reacts with many adds 
to for u salts, which are well marked, stable 
compounds; it does not exist in allotropio forms. 
On the other hand, CrO, is a distinctly addio 
oxide, reacting with water to form tiie acid 
H^CrO,, from whieh is obtained a large number 
of salts. In other words, chromium belongs to 
the class metals, and also to the class non- 
metals. In an even more marked way than Gr, 
manganese combines in itself both metallio and 
non-roetallic properties. 

The chemical properties of an element depend 
on the properties of the other elements with 
which it combines, and on the relative quantities 
of these other elements entering into combina¬ 
tion, It is this fact which makes it impossible 
to apply the definition of metal or non-metal, in 
its entirety, to any element. The classification 
of elements into metals and non-metals is never¬ 
theless a useful one, provided it is employed 
with judgment and knowledge. If we find that 
a certain element is hard, lustrous, nnohanSed 
or only slowly changed in the air, and is a good 
conductor ot electricity, or if we find that the 
oxide of a certain element is basic, and that the 
chloride is not decomposed by water, or if de¬ 
composed produces an oxychloride, we have at 
once a guide to lead us in our further examina¬ 
tion of the element. We shall probably find 
that the element in question possesses several ot 
the other physical characteristics ot metals; 
and we shall also probably find that it reacts 
with acids to form salts, decomposes steam with 
evolution of H, produces at least one sulphide 
which combines with sulphides ot some of the 
negative or non-metallic elements, and so on. 

The following division of the elements usually 
placed in the class metals is that arising from 
the application of the periodic law. 

CiiXBS I. division 1; Li Na K Bb Oa 
„ 2; Co Ag An. 

Class II. division 1; Be Ca Sr Ba 
„ 2 ; Mg Zn Cd Hg. 

Class III. division 1; Sc Yt La Yb 
•*„ 2; A1 Oa In TL 

Class IV. division 1; Ti Zr Co Th 
„ 2; Oe Sn Pb. 

Class V. division 1; V Nb Hi Tu 
„ 2 ; As Sb Er Bl. 

Cmss VI. division 1; Cr Mo W TJ 
„ 2; none isolated. 

Class VII. division 1; Mn 

_ „ 2; none isolated. 

. Class Vm. division 1; Fe Ni Co (On) 
a „ 2;BhBuPd/Ag) 

, n S; Os Ir Pi (Aiy 

The metals in division 1 ot Glass L are gene. - 
rally known as the olkait msfaZs. They possess 
In &e most marked way the chemical characters 
ot the ideal metal; none of their oomponnda 
exhibits any acidic functions; they aw eleotoo- 
positive to all |he other elements. The metab 
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in diTUott 9 of dan I. an rerj diatinotly 
matallie in their phTBioal propeitiea; ohentioall; 
•onaidued the; afaow considerable difierences 
among tbemaelTes (. several oomponnds ol gold 
•re ausost non-metallio in their reactions, the 
ehemical and physical analogies ol this element 
, are best represented by placing it both with Cn 
and Ag, and 'also with Os, b, and Ft, in division 
8 of Class VIII. 

The alkaline earth metaU which lomg^ divi¬ 
sion 1 of Class U. are more metallic in their 
physical properties than the metals placed in 
mvision 1 of Glass I,; chemically they are also 
distinctly metallic. Coming to Mg, Zn, Gd, and 
Eg, which form division 3 of Class 11., we have 
fonr elements whose properties closely approach 
those of the ideal metal; Cd may be taken as 
on the whole the best actual representative of 
the class metal. As we pass to the higher classes 
we find many metals exhibiting properties 
eharacteristio of non-metals, until in Class VII. 
we arrive at Mn, an element which is at once 
distiqptly metallic and decidedly non-metallio in 
its ehemical properties. 

In connexion with the subject ol this article, 
reference should be made to the following articles 
wherein the different classes of metals are de¬ 
scribed: — AnSAUME BABTIIS, UETALS Or TnE, 
vol.i. p. 113; Aiauus, meiaes of iee, voi. i. p. 
IK; Chbohium oeoup of elehehts, vol. ii. p. 
168; CoFFEB OBOUF, vol. ii. p. 2S0; Eabtus, 
METALS or THE, vol. ii. p. 434; Ibon obouf, vol. 
iii. p. 66 ; Maomebidm obouf, vol. iii. p. 163 ; 
NtTBoOEH obouf (for Class V., V to Bi), vol. iii. 
infra ; Noble metals, vol. iii. infra ; Titabium 
aboup, in vol. iv. ; Tm obouf, in vol. iv. 

M. M. P. M. 

METALS, BABE. Under this name are in- 
dnded a number of presumed elementary bodies 
concerning which our knowledge is at present 
very imperfect. We see that in their general 
properties the^ approximate more or less closely 
to cerium, yttrium, and lanthanum, but we are not 
snre bow far we have yet obtained them in a 
state ol purity. Consequently we are in doubt 
not merely at> to their at. w. and S.O., but even 
•8 to their number and their rank as elements, 
oomponnds, or mere mixtures. Our ignorance 
is due to the great rarity of these bodies, to the 
high complexity of the minerals in which they 
are found, but most of all to the fact that they 
differ among themselves merely by very minute 
shades. 

The principal sources of th£ rare metals are 
gadolinite, keilhauite, fergueonite, euxenite, 
teirite, and thorite, which are Norwegian mine¬ 
rals, and further, eamarehite, which was first ob¬ 
tained from the Urals, but has since been found 
in relatively large quantities in North C£’olina. 
It is to be noticed that specimens of any one of 
these minerals, if from different localities, are 
not identical in the earths they contain. Hence 
it it is desired to isolate any particular darthrit 
is best to select as the first material that mineral 
in whiqh imture baa, so to speak, commenced 
the task ol separation. (This method was pro¬ 
posed bp the writer in his address to the chemi¬ 
cal section of the British Association, Binning-< 
ham Meeting (C. N. 64, 138; ibid. 64, 167; Pr. 
40, 506.) Nilson a. Eriiss have sinoe adopted 
and leoommendel tbs same method (B. SO, 


3184; a. N. 66, 74, 86, 185, 146, 164, 186, 
X72h " ' 

The recognition ol the various r^re earths is 
a matter of no little delicacy. Here spectroscopy 
in its several modifications renders the greatest 
service. In endeavouring to ascertain by this 
means what substances are present in a mineral 
containing rare earths, chemists may employ 
either the spark-spectrum, the absorption-speo- 
trum, or the incandescence- or the phosphores¬ 
cence-spectrum. They may further apply any of 
these tests either at once to the original matter,or 
to some of its portions after a partial separation 
has been effected by chemical treatment. Tue 
question of course arises, bow are we to know 
when we have obtained any one earth separated 
from all other bodies, uid absolutely pure? In 
the case of those earths and their solutions which 
present an absorption-spectrum, e.g. didymia, 
Samaria, holm'^, erbia, Ac., the writer has shown 
that as an element approaches simplicity tbs 
absorption-spectrum of its solutions will become 
less and less complicated; hence it would appear 
that when absolutely tree Jrom its associates, 
each element would have an absorption-spectrum 
of great simplicity, in many cases consisting of 
one band only (the ‘one band, one element* 
hypothesis). But as certain earths, e-p. lanthaiu^ 
mosandra, philippia, soaudia, terbia, Ac., give no 
absorption-spectra, this test is not applicable in 
all cases. 

Orest caution is required in drawing con¬ 
clusions from the examination of spectra. Con¬ 
cerning the influence of one body upon another 
little is yet known, but that little is of sulUcient 
importance to make ns very careful how we in¬ 
terpret absorption-spectra when not corroborated 
by chemical results. Lecoq de Boisbaudran a. 
J. Lawrence Smith have pointed out some im¬ 
portant modificatioim produced in absorption- 
spectra by the presence of an excess of acid in 
the solution (0. B. 88, 1167). Soret subsequently 
verified these obBerY,ations. Brauner and others 
have put on record experiments on mixing solu¬ 
tions of didymium and samarium. They find 
in the ease of a didymium solution showing the 
group of three bands, 476, 469, 438 [1/A* 430-4, 
441-3,464-6], that, by adding a dilute solution 
of samarium, these three bands vanish, without 
the appearance of any of the sa^narium bands, 
until a certain proportion is reached, when the 
samariem bands gradually come into their places 
(Brauner, O. /. 43, 286). 

Many of the earths that do not yield solutions 
giving abso^tion spectra can be made tg, give 
characteristic'spectra by phosphorescence. This 
is known as the ‘ radiant matter ’ test. When the 
spark from a good induction-coil traverses a tube 
having a fiat alunriruum pole at each end, the 
appearance of the spark changes according to 
the degree of exhaustion. If atmospheric sir is 
the gas under exhaustion, at a pressure of about 
7 mm. a narrow blade space is seen to separate 
the luminous glow and the aluminium plate 
connected with the negative pole of the in¬ 
duction-coil. As the ex^ustion proceeds this 
dark space increases, untuat a pressure of about 
0-02 mm. the dark space nearly fills the tubei 
the luminous cloud showing the presence of 
residual gal has almost disappeared, and the 
molecular discharge from the negative pole 
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bagini to «xeito phoaphorMCeitee on the glow 
v&re it strihea the eioe. There il _ a Tery ^de 
^fferenee iy the degree of exhaustion at which 
Tarioos snbstanoeg begin to phosphoresce. 
Under the influenoe of this discharge of ‘ radiant 
matter,’ a great many substances emit, more or 
less intensely, a phosphorescent light. On 
ezsmining this light in the spectroscope, most of 
these bodies give a faint, continuous, spectrum 
with a more or Ies| decided. concentration in 
some one part, the superdcial colour of the 
phosphorescing substance depending on this 
preponderating emission in one or other part of 
the spectrum. Sometimes, but less commonly, 
the spectrum of the phosphorescent light is dis- 
eontinnons, , 

If we examine the rare earths by this 
'radiant matter’ test we find they present 
phenomena of a striking character. Some of 
them remain nns0ected, and areathus at once 
referred to a distinct group. Others, such as 
thoria, do not phosphoresce and offer great ob¬ 
struction to the passage of the spark. Other 
earths become very phosphorescent and vary 
greatly in their power of retaining a residual 
phosphorescence. On examining phosphor¬ 
escent earths glowing in a vacuum tube, the 
writer found remarkable differences in the dura¬ 
tion of this residual glow. Some of the earths 
remain luminous for many minutes after the 
cessation of the current, while others cease to 
phosphoresce immediately on the stoppage of 
the current. Take the case of yttria. This 
earth, the writer finds, can be resolved by 
chemical treatment into a series of simpler 
bodies of unequal basicity, to which he has given 
the provisional designations of Qa, Gfi, GS, GC, 
Ov, and 87. The after-glow of these b<^ie3 
differs somewhat in colour from that which the 
earth exhibits while the current is still passing. 
The spectrum of the after-glow also shows that 
some of the lines are missing. In the electrical 
phosphoroBCope—an instruMent similar to Beo- 
qnerel's phosphoroscope, but having the substance 
acted on electrically instead of by direct light— 
the different bands of the new constituents of 
yttria (o. infra) do not all appear at the same 
speed of rotation. At the lowest speed the doable 
greenish-blue band of Q0 is first seen, followed 
next by the darlF-blue band of Go. As the velocity 
increases there follows the bright citron-yellow 
band of 03, and as the utmost speed approaches 
the red band of OC is seen, but not without diffi¬ 
culty. As another instance, ft lanthanum sul- 
phatevwith traces of Sm as impur4y, along with 
a little lime is examined in the phosphoroscope, 
the band of 0< is visible at the lowest speed; GS 
follows at an interval of *0036 second, end the Os 
band immediately afterwards. AU the earths of 
the yttrium and samarium groups ^Id mscon- 
tinuoDS spectra when submitted to uie induction 
discharge in vacuo. 

A modification of pkospboraseence-speeiro- 
•copy is produced by the previous addition of 
other earths to the specially phosphorescent 
earths. Lime exerts a remarkable notion. By 
itself, it phosphoresces with a continuous spec- 
tium, vrtule yttria phosphoresces with a dis^- 
tinuons spectrum. But if these twmbodies are 
^ed together, Uie phosphorescing energy of the 
lime does not extend over tiie whole spectrom, 


but concentrates itself in strengthening the yttria 
bands. These bands becgime broader, but at the 
same time less sharply defined, in proportion gs 
the time is increased in qdantity. Lime also 
brings out the phosphorescent bands of samaria. 
It also suppresses the sharp line S3, the most 
striking feature in the phosphorescent spectrum 
shown by pure samarium sulphate. On Uie other 
hand an addition of * old ’ yttria deadens the other 
lines of samaria, but brings out the line S3 more 
strongly. Lanthanum sulphate in the * radiant 
matter' tube phosphoresces witha reddish colour. 
If lime is added to lanthanum sulphate the phos¬ 
phorescence changes its colour from red toyellow. 
Lime also brings out the bands of yttrium and 
samarium if these are present as impurities. So 
sensitive is this test that it will show the pre¬ 
sence of one part of yttria or samaria in more 
than a million parts of lime. When G3, Ga, 
and Gfi are present in small proportions with 
lime the bands of G3 and Ga become intensified, 
but a dark space appears instead of the neen 
band of G/9. Hence it only a small trace of GA 
is present in lime the green band is not only 
obliterated, but the quenching action suppresses 
that part of the continuous lime-spectrum which 
has the same refrangibility as the GA line, and 
thus gives a black space in the spectrum. 

There are many instances of the modifica¬ 
tions induced in the normal spectrum of one 
earth by the admixture of others when treated as 
anhydrous sulphates. One of the most striking 
instances is that of a mixture of samaria with 
yttria, since the presence of even 40 p.o. of 
yttria practically obliterates the spectrom of 
samaria. The most minute proportion of lime 
added to samaria causes the sharp line at 
l/k* 369 to vanish, while at the same time it 
much intensifies the other bands {Tr., pt. ii. 
1885; C. B., June 16, 1885). The action of 
lime upon yttria is of great use in detecting very 
minute traces of this earth when in admixture 
with elements which would otherwise prevent 'ts 
phosphorescence. 

Alumina is also active in iKducing new 
spectra when mixed with the rare earths. A 
moderate amount of fractionation has enabled 
the writer to penetrate beneath the veil of red 
phosphorescence observed in crude alumina and 
to see a complicated sharp-line spectrum {C.N., 
66, 62,72). The new body of which glimpses have 
been obtained is probably one of the unknown 
earths in decipiaf since the new spectrum may 
be fairly reproduced by adding one of the bae- 
tionations of decipia to alumina. Hence, it will 
be seen that the performance of a long series of 
check and counter-check experiments often be¬ 
comes mecessary before the presence or the ab¬ 
sence of any particular earth can be inferred. 

The quantitative separationof therare metals 
Is much more difficult than their mere recogni- 
tk|p. These substances are not linked to one 
aro'her, or ta other elements with which they ara 
associated, by any strong affinities, but t^ey aia 
nearly identical in their behaviour and proMr- 
ties. Hence we have so far been unable to find 
gny reagent or any mode of treatment whioh at 
once quantitatively separates one of those sub¬ 
stances from all the othws. We am th«refora 
obliged to have recourse to tedious,ptooesses of 
bactionation. 
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In attempting to enumerate or deeoribe the 
rare metals, we meet with the additional diffi¬ 
culty that the unitaiy character of many of 
tbem is still a inaVer of extreme doubt. 

Several of the rare metals will be found de- 
soritod in their proper alphabetical order in this 
Dictionary, eij. betyllinm, cerium, didyiniumi 
Many of these, as will be seen below, are pro¬ 
bably Capable of being further split up, but as 
they are frequently mentioned in chemical 
treatises and memoirs their description as at pre¬ 
sent, or lately, known has been found necessary. 

There are certain other metals which are 
still under discussion, e.g. decipium, philippium, 
holmium (Soret’s X), and dysprosium. Bosooe 
has indeed proved that philippium is a mixture 
of terbium and yttrium, and the experiments of 
the writer have confirmed his results; but until 
we know more about the constitution of terbium 
and of yttrium, both of which are undoubtedly 
compound bodies, these experiments do not carry 
ns much further. Samarium is also identical 


separate a mixture of two bodies int<|two partSj 
just as the addition of a reagent onlv divmes a 
mixture into two irartions, a prsc^itate and a 
solution. These divisions wifi be effected on 
different lines according to the reagent employed. 
Thus, it we add ammoffia to a mixture we may 
get a separation into two parts, but if we add 
oxalic acid to the sameorigmal solution we split 
up the mixture differently and obtain two oUier 
parts. _ Thus, if we crystallise a solution of old 
didymium, as was done bj^Auer von Welsbaoh, 
we divide its components into neodymium and 
praseodymium. But by fusing didymium nitrate 
we divide its components in a different way find 
obtain different products. Now, it is clear that 
Be long as by different modes of attack we ob¬ 
tain different products', we have not yet reduced 
the original substance.to its ultimate elements, 
we have notyei reached bed-rock. 

We find that a compound molecule may 
behave as an element, as has been shown in the 
ease of old didymium. Chemists have a certain 


Fio. 1.—AbwrptioB-apectramot Dldvniium. 



with a body which other chemists have named 
‘ yttrium 

It has been mentioned elsewhere that the old 
didymium, after the elimination of Dclafon- 
taine’s decipium, was found by Lccoq de Bois- 
baudran to contain another body, which he 
named samarium, characterised by the bands 
of Delafontaine's decipium, together with two 
additional bands (c/. figs. 1 and 2). After the 
removal of these bodies the residual didymiu.m 
wfis split up by Auer von Welsbach into the two 
bodies, neodymium and praseodymium, the ab- 
Borption-spedira of which are shown respectively 
in figs. 8 and 4. It will be observed, however, 
that two of the bands of old didymium are not 
to Ito found in the neodymium and praseodymium 
spectra taken conjointly. Hence it becomes .ex¬ 
tremely probable that there exists a third body 
distinct from neodymium and praseodymium to 
which one of these extra bands, or possibly both, 
is due. This probable metal toe writer has pro¬ 
visionally named Da. But we still encounter the 
question whether neodymium, praseodymium, 
and Da are ultimate elements, or are capable of 
still farther scission. The researches of several 
investigators point very decidedly in th& latter 
direction. Thus Nilson a. Krtiss in 1887 appear 
to have obtained from didymium no fewer than 
nine bodies, each of which may possib^V prove 
to be an element. These bodies have been peo* 
visionally named by the discovererstfia, DijS,Di')', 
DiS, Dt«, Diq, Die, Oii, and Die. * 

It seems to the writer that neodymium and 
praseqdyminm are simply the prMootS' into 
which' the original didymium is split up by one 
particular mode of attack. Any single chemical 
operation, whether it be crystallisation, pre¬ 
cipitation, fusion, partial sotution, Ac., can only 


number of reagents, operations, or processes in 
regular use, and if a substance resists all these 
and otherwise behaves as a simple body, they 
call it an element. But for all this it may prove 
to be a compound. Hence, w-e may legitimately 
pause before conceding to neodymium and praseo¬ 
dymium the rank of elements. We need some 
criterion for an element which shall appeal to 
our reason more clearly than the old untrust¬ 
worthy characteristic of having not as yet been 
decomposed; and to this point chemists would 
do well to turn their moat serious attention. 

Fia. S.—Abaorption-speotrum of SBmariiim BDd 
Decipium (De BoiBbaadrui)e 



In samarium the writer, by means it the 
' radiant matter ’ test, has recognised four bodies, 
named provisionally B», G«, O7, and <M. Very 
similbr observations seem to prove that, like 
didyniiam and samarium, erbium, hn lminni , 
thulium, dysprosium, <ko., are compounds or 
mixtures of a number of closeiy alliea bodies. 

In order to ascert^n the existence of sup¬ 
posed new elements chemists have proposed ae 
a test that mrtain absoiption-bands seen in 
different solutioM follow ^e same variations of 
intensity. If this is the case we may infer that 
they are all characteristic of one and the same 
substance. ^ But if one of the bonds dies out 
while others remain unaltered we may indge that 
two mote distinct bodies an presenV 
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In uWfini the writer hai Betecied two bodies, bodies, proTieionallT named Xo, X0, Xy, Xt. By 
whudtbe has obaraoterised by their absorption submitting Soret’s X to l^tional preoipitation, 
bands A560*and A498. Krdss a. Nilson apply and examining the fractions spectroscopioallj', 
apparently to the s^e bodies the names Lecoq de Boisbaudran found that thfs X, Other- 
Era and ErA To oblate all confusion it must wise holminm,consisted of at least two elements: 
be remembered that the name ‘ erbia ’ has been one of these he has named dysprosium, reserving 
given to two bodies which are not identical, the name holmium for the residu^left after the * 
The substance which ten years ago was called elimination of the dysprosium. The absorption- 
erbia, and which was then supposed to be the spectrum of dysprosium shows four bands, 
oxide of a simple metal, has bep resolved by X 451 i, 476, 756-6, and 427-5. The absorption- 
the investigations of Delafontaine, Marignac, spectrum of what may be called new holmium 
Soret, Nilson, Cldve, Brauner, and others into is shown in fig. 8. What relation this new hoi- 
ab least six distinct earths. Three of these — mium bears to any of the components observed 
scandia, ytterbia, and terbia—give no absorption- in the original spectrum of holmium by Erfiss 
spectra, while three others—erbia (new), holmia, and Nilson is not as yet determined, 
and thulia—give absorption-spectra. The first The writer {Pr. 40, t>02) obtained an earth by 
to question the elementary character of old repeated fractionation, in which one of the bands 
erbium was Delafontaine (O. H. 87, 669; G. N. ascribed to dysprosium, that namely at A 451-5, 

38, 202). He obtained from it and described was very strong, though the others were absent, 
philippia, a yellow oxide having^ strong band As de Boisbaudran regards the bands A 476 and 
in the violet (A400 to 405), a broad black absorp- 451-5 as both belonging to dysprosium, and as the 
tion band in the indigo-blue (about A450), two earth obtained gives A 451-5 strong but with 
rather fine bands in the green, andonein thered, scarcelyatraceotA475,dy.spi-osiamconsisCsof at 
The history of philippium is very instructive, least two simpler bodies. KrUssand Nilson in fact 
Soon after Delafontaine’ sdiscovery, Soret (C. B. resolve it into three bodies to which they have 
89, 521 ; G. N. 40, 224) stated that he was un- given the provisional names XC. X(, X>|, and da 
able to identify' Soret’s X ’ with Delafontaine’s Boisbaudran gives the absorption-spectrum of 
philippia, the latter being characterised by an dysprosium as shown in fig. 9. 
absorption-band in the blue occupying the same Simultaneously with the discovery of holipia, 
place as one of the erbia bands. In 1880 De- C15ve announced the separation of a second e^h 
lafontaine (C. B. 90, 221; G. N. 41, 72) de- from erbia, which ho called thulia. Its absorp- 
scribed ten new earths as present in gadolinite tion-spectrum consists of a very strong band in 
and samarskite, viz., mosandra, philippia, ytter- the red A C80 to 707, and one in the blue A 464-5 
bia, decipia, scandia, holmia, thulia, samaria, (fig. 10). The ultimate, character of thulium is 
and two others to which he did not assign names, by no means established. Kriiss and Nilson re- 
Ile concluded that the properties of philippia solve it into two bodies, Tmo and Tmfi. Never- 
were identical with those of Soret’s X and of theless the atomic weight of thulium has been 
Clive’s holmia, and proposed that the name hoi- determined as 170-7, and the composition Tm.,0, 
mia should bo set aside in favour of philippia, has been assigned to its oxide, determinations 
In O. B. 91, 328 (also G. N. 42,185), Clive re- which for the present must ,be regarded as pro- • 
peated his earlier assertion that philippia was mature. 

not identical with Soret's X or holmia. Dela- further, it must be mentioned that the speo- 
^ontaine then withdrew aA he had said about tram of old erbium has two faint bonds, one at 
the absorption-spectrum of philippium and de- A 650 and a second broader one at A 493 (fig. 11). 
sided tha^it had no absorption-spectrum at ail These bands are not to be found in the spectrum 

{ Archives de Oehive [3] 999,15). Lastly Boscoe of holmium, thulium, dysprosinmi or the new 
C. J. 41, 277) gave an elaborate account of erbium (fig. 12). In a long-continued froctiona- 
tbe earth metals in samarskite, proving philip- tion of the erbia group of earths, conducted 
pia to be a mixture of yttria and terbia. The with an ample supply of the old erbia, the writer 
present writer, after prolonged chemical exami- finds an earth giving these two bands concen- 
nation of these earths, has come to a similar trated at one end, the bar.ds becoming stronger, 
conclusion; but a speotrosoopio examination of while at the same time two other bands make 
the earth left on igniting s^me very carefully their appearanas. This phenomenon indicates 
purified crystals of philippium fonnate, tested the existence of another earth as yet unknown, 
in tAe radiant matter tube, has-shown that in belonging to the erbium group, 
the separation of Delafontaine’s ‘ philippium ’ We next come to the yttrium group, oom- 
the yttria undergoes a partial fractionation. prising the metals yttrium, terbium, gadolinium, 
Shortly after the annonneemenA of philip- ytteitium, scandium, mosandrium, columbium, 
pium, Soret (C. B. 86,1062) described an earth and rogerium. Of these yttrium, terbium, ytter- 
whioh he provisionally named X. It was sub- bium, and scandium form the subject of distinoi 
sequently found to be identical with Clive’s articles in this Dictionary, 
holmia (0. B. 89,479; O. Jf. 40,125). ODhe ab- ,, Calumbium and rogerium were discovered in 
sorption-speotrum of this earth is marked by a we samaaskite of North Carolina by 3, Law- 
very strong band in the extreme rod (A 804), rence Smith in 1879, but nothing fuller has 
two ohoracteristio bands in the orange and green been published concerning them. This oolnm- 
(A 640 536), with feinier lines ip the more bium is perfectly distinct from an element some- 

reftanmblf part of the spectrum, and a number, times called columbium, but better known as 
of bands in ttie ultra violet (see fig. 7). The claim tantalum. 

of h olmium to rank as an elementshas been die- Mosandmm was also discovered hy J. L. 
puted by Nilson and Erfiss, who assert that it Smith, and has been the subject of a little con- 
consiats of, or at least contains, fonr distinct troversy. Delafontaine pronounced it a mixture 
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of torbloiD, yttriam, erbintn. didymium, and 
pbilippiani. In Novezcber 1878 and in Sep- 
tep^ber 1879 Smith reasserted the elementary 
eharacter of mosan^rum. He states that Us 
oompounds are of a deep orange ooloirr, that its 
double potassium sulphate is not easily soluble, 
and that its ei^uivalent weight is Sl'2. No re¬ 
cent and conclusive investigations on this alleged 
metal have appeared, and its existence mijpt in 
the meantime be regarded as exceedingly doubt¬ 
ful. 

Decipium has been considered as holding an 
intermediate position between the didyminm 
and the yttrium groups of rare metals, but its 
elementary character is very questionable. It 
has not formed the subject of any recent re¬ 
searches. It is said to show a characteristic 
absorption band about A 416. 

Gadolinium, otherwise known as the Ya of 
Marignoc, gives no absorption-spectrum. In the 
writer's investigations its phosphorescence spec¬ 
trum was found to consist of those of two of the 
constituents of yttrium, which will be mentioned 
below. 

Yttrium proves to be an exceedingly complex 
substance. The body to which all chemists would 
have applied the name yttria as recently as four 
years ago may be split up into possibly six, but 
certainly five, bodies, Ga, Gfi, GS, GC, and Orn, 
two of which, G|3 and G^, are also met with as 
the components of gadolinium. Hence it is con¬ 
venient to speak of the original substance as 
‘old yttria’ and to remember that such is the 
■ubatance to which everything written concern* 
tng yttria prior to 1885 will be found to refer. 
Yig. 18 shows the simple phosphorescence spec¬ 
tra of the several components into which yttria 
may be split up by fractionation. If these com¬ 
ponents are taken in the order of their apparent 
Wicity—the chemical analogue of refrangibi* 
lity—the lowest of these constituents gives the 
deep-blue band Ga; then follows a strong citron 
band. CM, which increases in sharpness as it 
becomes more separated from its associates un¬ 
til it may be caUed a line; then ared band, G^; 
then a crimson band, Gi); and, lastly, very close 
together a pair of greenish-blue bands, Gfi. 

The diagram, fig. 14, shows a series of nine¬ 
teen phosphorescence spectra obtained from a 
prolonged examination of ' old yttria.’ The 
central spectrum, r, is approximately that given 
by crude ’ old yttria,' though this differs slightly 
according to the mineral from Which the old 
yttria is extraoted. After a time fractionation 
splits up the earth i into two earths here marked 
I and x, givi^ slightly'different spectra. Frac¬ 
tionating I gives H and /, while k on fractionation 
fields r and l. It must not be thought that there 
IS so great a difference between any two adjacent 
spectra as is here shown. To moke the diagram 
accurately represent what is actually seen in the 
laboratory it would be necessary to place bet^Seen i 
each of th^ nineteen spectra about l.bOO inter¬ 
mediate speotra. Beginning at the extreme red 
it will be sten that a strong band at A647 [1/ A‘ 
339] is at its maximum intensity from o to ■, 
when it rapidly disappears and is not seen be¬ 
yond 0 and H. The component giving this band 
the writer names provisionally Gw- The next 
band in tbS' red X689 |1? A* 34$] r^hes its 
maximum at s or even higher, and fades out be¬ 


tween K and L. Hie band at A619 [1/ A* 261] 
has its maximum between i and o, .dying out 
rapidly below but being more persistent above. 
It is called Q(. Then comes an extremely sharp 
band a609 [1/ A’ 369] which appears to belong 
to an earth absent in gadolinite but present in 
samarskite and a few other minerals. Its 
greatest brilliancy is between x and x, and on 
either side it dies rapidly away. For this the 
writer proposes the name St. Then follows a 
double orange band, and its two components, 
though very closely united, are probably capable 
of separation. The maximum brightness of the 
first component A603 [1/ A’ 275] extends from o 
to the top of the figure. The second component 
A697 [1/ A‘ 280] begins t j fade aliout g, and is at 
its greatest brilliancy at the highest spectrum 
shown on the ."gure. This band occurs almost 
isolated in a specimen of crude lanthana, and 
may bo provisionally called Gc. Next follows the 
citron, or GJ band, A674 [1/ A‘ 305‘5] which is 
the most prominent feature in the spectrum of 
old yttrium. This band extends with scarcely 
'diminished sharpness from d to s; above o it 
fades rapidly and disappears above u. Then 
follows a double green Imnd separable into two 
components. The first of these, A568 [1/ A“3I0] 
is nearly absent in A, reaches a maximum at n, 
and disappears at x. The second member of 
this green pair, A563 [1/ A" 315] has its maximum 
at A and extends only to ii. The substance pro¬ 
ducing this pair of bands may be called for the 
present Gy. Then follows a pair of bright green 
bands which so far show no signs of dividing. 
They begin at n, reach a maximum at x, and 
continue with scarcely diminished brightness to 
Q. The body giving this double green band is 
remarkably persistent and may provisionally be 
called G8. Next comes a dark interval followed 
by a broad, hasy, double-blue band, with its 
centre at A482 [1/ A‘ 430-5]; this band appears 
at F and grows brightj^ to the last fraction at s. 
The substance to which it is due is called Ga. 
Lastly, at a456 [1/ A‘ 481] appears a deep violet 
band beginning at about g and brightening as 
we proceed lower down. In some samples of 
ytterbia, supposed to be pure, this band is in¬ 
tensely brilliant, but it is absent in a specimen 
received from Nilson and considered by him to 
be perfectly pure. Hence it is probably due to 
another new body which may be provisionally 
named Sy. 

‘ It must be remasked that the writer's frac¬ 
tionations have been carried far beyond fhe 
limits shown indhe diagram. Fiactions above 
A and below s afford evidence that the process of 
differentiation has not yet reached its utmost 
limit. ' 

On tbs left side of the diagram will be seen 
chemical symbols attached to some of the spectra. 
Thus the top spectrum, a, is the one shown by 
-samarium. At n is the spectrum of Marignao'e 
Ya, or gadolinium, n slftws the spectrum of 
mosandrum, and i. that whioh la generally pro¬ 
nounced to be pure yttrium. Aoareful study of 
this diagram will leM the oiMerver to conolude 
that samarium, gadolinium, mosandrum, and 
yttrium are not true chemical elements but com¬ 
pounds, or pefhaps vary intimate-mixtures, of 
certain simpler bodies. For thtse bodies the 
kiama 'meta-elements’ is proposed (W.Otookes, 
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B. A. Meeting, O. N. 64, 165; [be a complex body, and recogniiei in it three 

Kr&ss a. Nileon, B. 80,2184 and O. N. 64,71, 86, distinct lubstaneea wUoh he names Za, Zfi, and 
186| HijASi, 166,172; Marignac, Archives des • now yttria ’ (C. S. lOS, 627). It is possible 
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Seimees Physiques, 16, Bo. 6 and O. tf. 67; W. that Za is Qt, and that 06 and ZB araidentia^ 
Onio^ Pr. Feh. 10,1887). though de Boisbaudran now regard the latter 

De Boishandran Ukemse finds yttriom to body as terUa (0. B. 102, 396, ^). 
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The right ot the ‘ new yttris ' to bear thie 
ttame is in the highest degree guestionabie. Be 
Soiabandran assigns tg it an atomio weight close 
tipon 89, and states that it has a obaracteristio 
epark-si^tram bat gives no phosphorescence, 
ispectram either ih the radiant matter tube or by 
ihis reversion-pi'aoess. It evidently oannot be 
[regarded as the old yttrium freed from impari¬ 
ties, aince the purest specimens of such yt^m 
igive a phosphorescence-speotrum in vacuo ot 
isoch remarkable intensity that it cannot be due 
to mere traces ot imporitiea. Qo, 08, iko., can 
no more be spoken of as impurities iu old yttrium 
than can neodymium and praseodymium ^as- 
auming them to be elementary) be viewed as im¬ 
purities in old didymium. 

Harignac’s 7a Is probably a compound. The 
writer recognises in it two at least ot the con¬ 
stituents of yttrium, 08 and OC. 

A. B. NordenskjOld gives the name oxide ot 
gadolinium (a totally different body from Marig- 
nao’s 7a. or gadolinium) to the mixture ot earths 
in gadolinite which are precipitated by ammonia 
and oxalic acid, but not by sulphate ot potash. 
Thismixture consists of y ttria, erbia, andy tterbia. 
A very interesting point is that however different 
the minerals from which it has been obtained, 
and however the percentage of the rare earths 
varies; the equivalent weight of the mixture is 
always approximately the same, viz. 261-9. This 
value is determined by transforming a weighed 
quantity ot the oxide into sulphate by digestion 
with dilate sulphuric acid, and driving off excess 
of water and acid by beating to incipient red¬ 
ness (NordenskjSld, 0. B. 102,796; W. Crookes, 
0.17.64,239). 

On the other hand, commenting on this. Be 
Marignao shows that there is sometimes a varia¬ 
tion of 16 p^i. in the equivalent weights of these 
natural mixtures of rare earths (Be Marignao, 
Arch, da Sci. Phys. 17, No. 6). 

We have therefore some thirty bodies ot 
which the so-called rare metals are composed, 
ar, at least, which they contain; and a variety 
ot facts points to^he conclusion that we have by 
no means come to the end. Several even of the 
new bodies give signs of a capability of further 
splitting op, if they are examined with sufficient 
nicety and persistence. It is far from unlikely that 
when the various methods of research known as 
fraotumation have been mote generally applied 
we may have to deal, not with tl\|rty, but with 
nearer sixty, unknown bodies. 

But whatever may be the number ot these 
bodies the question must be raised. What are 
they 7 Ate they each and all independent ele¬ 
ments 7 We have certainly no good a priori 
grounds for asserting that the number of lle- 
ments now recognised is not capable ot consider¬ 
able extension. But before any body can be 
accepted as simple it should certainly undergo 
a very severe scrutiny, more severe than any of 
these newly-discovered bodies has yet unuergone. 
The case of didymium is here a warning. 'Tt 
had been closely examined by some of the ablest 
chemists in Burope, it bad been freed from 
several foreign bodies, its atomio weight had 
been established, when a novel mode of examina¬ 
tion, proved its compound nature. 

tending therefore the completion of a series 
pt investigations, chemical and optical, which 


.will probably occup/ several generations of 
chemists, it may be safest to call theseyeoently 
observed bodies not, as yet, elements, b)it quasi- 
or meta- elements. Our notions of a chemical 
element have been enlarged; hitherto the ele- 
mental molecule has been regarded as an aggre¬ 
gate of two or more atoms, and no account has 
been token ot the manner in which these atoms 
have been agglomerated. The structure ot a 
chemical element is certainly more complicated 
than has hitherto been supposed. We may 
reasonably suspect that between the molecules 
which we are accustomed to deal wi& in chemi¬ 
cal reactions, and the component or ultimata 
atoms, there may intervene sub-molecules, sub¬ 
aggregates ot atoms, or meta-elements, differing 
from each other according to the positions which 
they occupy in, the very complex structures 
commonly ^owmas didymium, yttrium, and the 
like. W. 0. 

UXTAXEBISK. This term is generally ap¬ 
plied to those oases of isomerism wherein com¬ 
pounds show identity ot elementary composition, 
but belong to different types or classes (o. Iso- 
HEBIBU, pp. 79,60, 81, 88). 

HETEOBITBS. As regards composition, 
meteorites have been divided into two classes; 
those which consist for the most part of metals 
only, and those which are chieSy composed of 
silicates, sometimes accompanied by unoxidised 
iron and nickel. Iron and nickel are the prin¬ 
cipal constituents of those meteorites which are 
mainly metallic. The quantity of Fe varies 
from 80 to 96 p.c., and of Ni from 6 to 10 p.o, 
Co occurs in many meteorites, varying from a 
mere trace to 2 or 8 p.c.; the other metals found 
in small quantities are Sn, Mn, Cr, and Cu; 
small quantities of Fe-Ni phosphide, and also 
carbide, phosphide, silicide, and sulphide of Fe 
are also frequently found in metolUo meteorites. 
The silicates which form the chief constituents 
of meteorites of the S|Cond class are silicate of 
Al, Ca, and Na (labradorite), silicate ot Cu and 
Mg {attgile), and silicate of Fe and Mg (olivine). 
These silicates are often accompanied by nickel 
and iron, also by iron pyrites, and sometimes by 
chrome-iron, and magnetic oxide ot iron. 

M. M. P. IL 

1IETHACE7I.10 ACID 0,H.0, i.s; 
CH,:OMe,CO,H. a-Melhyl-aorylic arid. [16'’]. 
(leo-do i.V.). S.G. 1-0168 (Bruhl, B. 14, 
2800). po-1-4314. Ba, =86-07. 

'OocurretKe.— In smali quantity in Roman oil 
of chamomile (Kopp, A. 196, 82). 

Formation.—1, Obtained as ethyl ether oy 
the action of PCI, on oxy-isobutyrio ('di- 
methoxalic') ether CMe,(OH).CO,Et (Franluand 
a.Buppa;C.X18,133; A. 186,12; Paul, A. 188, 
62).—2. By the action of fuming MBr on oitras 
conic acid, mesaconic acid,.or citraconic anhy- 
dride, the resulting bromo-pyrotartaric acid 
■Being boiled with cone. NaQHAq (Fittig, A. 188, 
93: B. 10,617).—8. By boiling oitra- and mesa- 
ohloro-pyrotartaric acid with alk^is (Prehn, A. 
188,42).—4. Together with ofy-iSobutyric acid, 
by boiling a-bromo-isobutyric acid (1 pt.) with 
wfiter (26 pts.) (Thomson, A. 200,86). 

P>-epan>tio»(-Citraconic anhydride is mixed 
with a saturated solution of HBr 12 vols.) at 0°.. 
In a few days a mass oi crystals of oitra-oromh. 
pyrotariario acid is goi These are ooUeeted, 
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boiled with Kik^„ aoidiSei with HOI, and dis¬ 
tilled. The distillate is neutralised OaCO„ 
filtered, evaporated to dryness, and mued with 
HOI. Methaorylio acid separates as a light oil 
(Fittig a. 0. Kolbe, JTfr. [2] 26,872). 

Properties. —Long prisms (trom water), with 
strong but not unpleasant odour. V. sol. water, 
V. e. soL alcohol and ether. 

Reactions, —1. Bromine forms di-bromo-iso- 
bntyrie acid.—^2. Pfitash-fusion gives hydrogen, 
formic acid, and propionic acid (F. a. D.).— 
8. Sodium-amalgam reduces it to isobutyrio 
acid.—4. Cone. HIAq forms, in the cold, i^o- 
isobutyric acid crystallising in tufts of prisms.— 
6. Methacrylic acid dissolves easily in fuming 
HBr even at 0°, the sejution, after some time, 
depositing a crystalline addition-product and a 
thick oil (Paul, B. 9, 122).—C. Bromine forms 
CH.,Br.CBrMe.CO.,H.—7. On contact with cold 
cone. HClAq or by heating at 430'’, it is con¬ 
verted into an amorphous (7 polymeric) modifi¬ 
cation. The ammoniocal solution of this sub¬ 
stance gives white pps. with Bn and Ca salts. It 
is not altered by o»no. H^SO, and HNO, (Fittig 
a. Engelborn, A. 200, 70).—-8. Hypochlorous 
acid forms chloro-oxy isobutyrio acid [107°] (c. 
236^ (Melikofl, Bl. [2] 41, 311). 

Salts.—CaA',: tufts of long needles, v. sol. 
water. Appears to change on keeping to a salt 
of the polymeric acid (». Reaction 7).—AgA': 
needles (from boiling water); scarcely affected 
by light. Suddenly decomposes at 100°. 

Constitution. —Inasmuch as the di-bromo- 
iso-butyrio acid, formed by the addition of 
bromine, is converted by boiling water into a 
bromo-oxy-butyrio acid that can be reduced to 
o-oxy-isobutyric acid, (CH,)jC(OII).CO.,H, it is 
clear that methacrylic acid is not CH.OHMe.COJI 
but CH,:CMe.CO,H. 

References.—Baouo- and Ciilouo- meth- 

AORYLIC ACtnS. 

HETHACTIi-BBOUIDE v. Buouo-acetunb. 

. HETHAHOOIOBIN v.*H;EHoai.0BiM. 

HETHAHIOO- v. Metuyl -AUIOO-. 

METHANE GH,. Marsh gas. Methyl hydride. 
Light carhuretted hydrogen. Mol. w. 10 . ( — 155° 
to —160’). (—131°) at 6-7 atmospheres; — 73-6° 
at 66-8 atmospheres (Wroblewsky, C. R. 99,136). 
S.O. (air = 1) .-553 (Regnault, 0. R. 36,676). S.O. 
(liquid) •416 at —164° (Olszewski, P. [2] 31,68). 
S.H. -693 (B.). po “ 1-000412 (Crouillobois, O. B. 
67,692). H.F.p. 21,760. H.F.V. 21,170 (Thom¬ 
sen, Th.). H.C.p. 213,600 (Berthelot, A. Oh. [S] 
23,179). S. -06449 at 0° (Bunsen, A. 93,18). 
fi. fhlcohol) -623 at 0°. Critical temperature : 
—78-6° (Wroblewsky); -99‘6° (Dewar, P. M. 
[8] 18). Critical pressure : 66-8 atmospheres 
(Wroblewsky). • . 

Occurrence.—The bubbles of gas giqen off by 
iecaying vegetable matter in stagnant pools con¬ 
sist of marsh gas, CO„ and nitrogen. It often 
escapes into coal mines, where it is known as, 
fire-damp, since it fotms an explosive mixture 
with air. It escapes from the earth in various 
places, as in Italy, North America, and especially 
at Baku on the Oa^ian. It ooonrs among the 
produots of distillation of wood, pest, coal, an4 
Dituminons shale, constituting 86 to 40 p.c. of 
•oal gas. Methane occurs also in the intestinal 
gases. Itoocnrs also among the prodneti of the 
passage of ethylene (Morton a. Moyee, Am. 8, 


862) and other gases through a red-hot tube. 
The gaseous product ob^ined hy heating ethyl¬ 
ene at 400° contains 86 p.o. methane and 40 04. 
ethane (Day, Am. 8,163}. • 

Pormalion.~l. By the action of potassiaai* 
amalgam on CCl, in presence of water (Begnault). 
2. By passing a mixture of CHOI, or COl, an^ 
hydrogen through a red-hot tube (Berthelot).— 
8. By the action of powdered aino on chloroform 
dissolved in aqueous alcohol (Sabanejeff, B, 9, 
1810).—4. By exposing a mixture of 00 and 
hydrogen to the action of electricity in an in* 
duction-tube (Brodie, Pr. 21, 246).—6. By the 
action of water on zinc methide (Frankland).— 
6. By the action of sodium on Mel in presence 
of ether (Wanklyn a. Buokeisen).—7. In small 
quantity by passing a mixture of OS, and H,S 
over red-hot copper (Berthelot, A. Ch. [8] 68,69). 

I 8. By heating OB, with PH.I at 130° (Jahn, B. 

' 13,127).—9. Among the products of the dry dis¬ 
tillation of barium formate (Berthelot, J. 1867, 
426).—10. By distilling crystallised sodium 
acetate (2 pts.) with EOH (2 pts.) and quicklime 
fa pts.) (Dumas. A. Ch. [2] 73,92). Von Schlegel 
(A. 220,140) recommends 1 pt. of sodium acetate 
and 2 pts. of soda-lime (cf. Sohorlemmer, 0. N, 
29,7).—11. When river-mud is added to a solu¬ 
tion of oaloiom acetate a slow evolution of d 
mixture of methane (2 vole.) and (W,J1 yoL) 
occurs, calcium carbonate being left. Calcium 
lactate undergoes a similar fermentation, the 
gases being evolved in the same proportion 
(Hoppe-Seyler, B. 11, 661). 

Preparation.—By the action of the copper, 
zinc couple on an alcoholic solution of Mel, the 
escaping gas being well washed by a scrubber 
containing a furtW quantity of copper-sine 
(Gladstone a. Tribe, C. J. 45,164). 

Properties. — Colourless gas. V. si. sol. 
water. Much less soluble in alcohol than 
ethane. Its illuminating power is slight (c/. 
L. T. Wright, C. J. 47, 200). May be liquefied 
by combined cold and pressure (Cailletet, /. 
1877, 221). Methane is not absorbed by aqueous 
KOH or by ammoniaoal cuprous ehloride. When 
compressed with water below 0° under a pres¬ 
sure of 30 atmospheres it forms a erystalUne 
hydrate, the critical temperature of which is 
21-6° (Yillard, O. R. 106,1602; 107, 895). 

Reactions. —1. When passed through a red- 
hot tube it is for the most part unaffected, but 
a little naphthalene is formed. Electric sparks 
partially conveft it into carbon, hydrogen, and 
acetylene (Berthelot, O. R. 67, 1188). When 
passed over a red-hot palladium spiral it la 
decomposed, if dry, into carbon and hydrogen, 
and, if moist, into CO and hydrogen (Coquillon, 
O. B. 86, 1197).—2. It is not attacked by s«I- 
phuric acid, by nitric acid, by a mixture of hot 
cone. H,SO, and HNO„ by PCI, or by ohlorina 
in the dark.—8. A mixture of chlorine (2 vols.) 
^ith'methane (1 vol.) when exposed to sunlight 
presentlyasxplodes. The explosion may also be 
brought about by an electric spark. I( the mix¬ 
ture be first diluted with CO, and then exposed 
to sunlight, quiet , chlorination takes place, and 
if excess of ohlorihe is present chloroform and 
001, are formed. A mixture of methane fl vol.) 
and chlorine (1 voL) exposed to diffused day* 
light gives methyl chloride. In presence ol 
moisture, chlorine forms Hd, 00^ and OOv-v 
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METHANE. 


4. A mixtoM of air and methane passed over a 
nd-hot pJatinnm spiral fields formic acid {Oo- 
qnilJon, C . B. 77, 444).— 6 . When mixed with 
nitifo oxide and fired, by an electric spark CO, 
and oxygen are among the products (Cooke, 
O. N. 58,130). 

<• Constitution.—Thai the four atoms of hy¬ 
drogen in methane are of equal value may be 
inferred from the existence of only one set of 
methyl compounds. The same thing may be 
shown thus 

From CHHBI we may obtain, by treatment 
with KCy, an acetonitrile CHHHCy which we 
may call ‘ o.’ From this wo can obtain 
CHHH.CO,H, CHHCl.CO,H, CHHCy.CO,H, 
and acetonitrile CHHCyH successively. 
But from CHHCy.CO.jH we can obtain inalonio 
ether CHH(CO,,Et)(CO.,Et), and thence wo can 
get CHCl(CO.,Et){CO,Et), CHCy{CO,H)(CO,H), 
and ‘ 7 ’ acetonitrile CHCyHH successively. The 
three acetonitriles ‘ o,’ ‘ j8,’ and ‘ y' are then 
found to be identical, hence three at least of the 
atoms of hydrogen in methane are of equal value. 
The fourth acetonitrile might probably be ob¬ 
tained from Cn(CO,Et), via CCl(CO.,Et)„ and 
CCy(CO,H), (Henry, C. R. 101, llO(i). Since 

CO^Q^j,^' the product of the action of 
Cl 

on isobutyl alcohol, is the same as 

CO<^® y , obtained from CO<[Qg jj and 

ethyl alcohol, the carbonyl group is united to 
tvfo atoms of hydrogen of equal value. Now 

from aldehyde we may obtain 

Cl\. H * 

whence silver propionate forms 

aldehyde we 

* Cl w 

may also obtain c,H,o!o> 0 <CH, 

•ilver.acetate yields c,H,ao> 0 <CH,- 
These two acetyl-propionyl derivatives of ortho- 
aldehyde are foiSnd to be identical, hence the 
two'atoms of hydrogen in methane which are 
displaced by oxygen in forming carbonyl are of 
equal value. It follows that there are two pairs 
of equivalent atoms of hydrogen in methane 
(Heuther, A. 205, 20.3; 225, 290). And since 
Henry has shown that three of the atoms of hy¬ 
drogen in methane are eqaivalent,.'‘t follows that 
the fourth is so also. 

References.—TmiiK - bbouo-, Bitouo - lODO, 
Bbomo-kitbo-, Cbix>ro-iodo-, Cni. 0 B 0 -MiTB 0 -, and 
Tnnu-iono-, Mgthans, Beouofobk, Cbix>iio- 
roRM, lonoroRu, and Metbyl, Meybyi.i:mx, ^nd 
Mbthznyii courouNDS. In fact, all organic 
compounds may be regarded as derivatives of 
Methane (Kekul4). 

MSTHAinK OABBOXTUC ACIB is Acstio 
acn>. 

Methane dicarbozylie acid is Malonic acid. 
Methaiid trlearbexylio acid C,H,0, '<.s. 
CH(CO,Ei),. Formyl tricarboxylic acid. 
Methenyl tricarboxylic acid. 

Ethyl ether CH(CO,^t)r [29^. (268°) 
at 760 mm. (196°-206^) at 140 mm. S.O. 
1*100. From sodinm malonic ether, benxene 
and 01C0,Et (Conrad a. Outhzeit, A. 214, 81; B. 


13,1386; (/. Olaisen-B.31,8397, 8667). 0(dou^ 
less oil. V. sol. alcohol or ether. In a treeziag 
mixture, it solidifies to long needles fr prisms. 
According to Michael (J. pr. [3] 87, 478) it 
dissolves readily in dilcte NaOH forming 
ONa(CO,Et)„ which may bo crystallised. 

Reactions.—1. With aqueous KOH at 100* 
it forms HOEt, E,GO, and potassio maloiiate.— 
2. Dilate H.,SO, and alcoholio NaOH at 0° also 
form malonic acid, so that a salt of the acid 
CH(COJH), has not been obtaihed.—3. Chlorine 
forms CCl(CO,Et), (Conrad, B. 14, 618). 

Anilide of the di-ethyl ether 
CH(CO,Et),(CONHPh). (124°). From sodium-' 
malonic ether and an alcoholic solution of 
phenyl cyanate (Michael, J.pr. [2] 35,452). 
Nitrile of the di-e'lhyl ether v, Cyano- 

MAIiONlC KTimn. 

METHANE FHOBFHOlfIC ACIS v. Mktbyi, 

ruosi'iiiNR. r 

METHANE - TBI - (HJINOiyL - HYBBO . 
IODIDE V. QuiNOLINK-IODOrOBH. 

METHANE SELINIC ACID «. Seuenidu 

OROANIO OOUPOUMDS. , 

METHANE fiCLPHINIC ACID CH,SO, le. 
CH,.SO,H. From ZnMe, and SO, (Hobson, A. 
106, 287). The aqueous solution of the acid 
soon decomposes with deposition of sulphur.— 
CaA', (dried at 100°): amorphous.—BaA', (dried 
at 100 °): cubes, v. sol. water, insol. alcohol.— 
Mg\'.,aq (dried at 100°)—ZnA',; amorphous. 
Derivative .—Tui-ciilouo metbabe sulpbinio 

ACID. 

Methane di-sulphinio ether ti. Mrtbylenb 

DIETIIYI. DI 8 DLFBONE. 

MiTHANE SDLPHONIC ACID CH.SO. tA 
CH,.S0,H. 

Formation. —1. By theoxidation of di-methyl 
trisulphide (Cahonrs, A. Ch. [3] 18,258), or of di¬ 
methyl disulphide (Muspratt, A. 66,261).—2. By 
oxidising methyl sulphocyanide with nitric acid 
(S.G. 1-25).—8. By treating tri-chloro-methane 
sulphonic acid with so'.ium amalgam (Kolbe, A. 
64, 174).—4. By heating Mel with aqueous 
K,SO, at 120° (Colman, A. 148, 101). 

Properties ,—Syrup which decomposes above 
130°. Potash-fusion forms K,CO„ hydrogen, 
and K,SO, (Berthelot, J. 1869, 336). 

Salt s.—NHA'! thin trimetric plates (from 
absolute alcohol).—LiA'aq.—(NaA’i,NaI (Col¬ 
man).—KA' (dried at 100°).-KHA', (dried at 
100°).-CaA',. S. 71 at 20° (Nithack, A. 218, 
284). -SrA'.,aq. S. 83 at 22°.—BaA',aq; v. e. 
sol. water, insol. alcohol.—MgA',10aq.—PbA',aq. 
—CuA',5aq.—AgA' 

Chloride 1CH,.SO,Cl. (160°) (N.). S.G. 
1'61. From the acid and PCI, (Carius, A. 114, 
142). Not attacked by H,S, by chlorine, or by 
KCy (McGowan, J. pr, [2] 30, 280). Decomposes 
aqueous alnmonia with evolution of nitrogen. 

Amide CH,.SO,NH,. Formed by passing 
^ NH, into a solution of the chloride in ether. 

' Prisms (from benzene containing alcohol). 

Anilide CH,.SOrNHPh. Large plates 
(from alcohol) (McGowan). 

Derivatives v. Chia>eo-, rnd Canoso-BBOKO- 

UETHAIiZ SOLPHOmO ACID. 

" Methane disnlpbonie aeUt CH,S,0, It. 
C^(SO,H)„ Methylene dittUphonU a^ Me- 
thionic ae$d. 

Formation.—1. A ^oduet of fts adtkm of 
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SO, on eth«r (Liebig, 1. 18, 85; WeiheriU, A. 
66, 193; Straoker, A. 100, 188).—3. From 
E^O, ai^ SO, (Hiibner, A. 828, 808).—8. By 
the Mtion ol hot tamiog £^0, on acetonitrile, 
acetamide, or sulpho-acetio aoid (Bnokton a. 
Hofanann, A. 100, 188; O. J. 8, 841).—4. To¬ 
gether with aolpho-acetio aoid, by the action ot 
CllBO,H on aoetio acid (Baumstark, A. 140, 68). 
6. By heating lactic aoid with fuming £i,SO, 
(Btreeker, A. 11& 290).—6. From methylene 
iodide and KiSOiiStredcer, A. 148,90).—7. By 
heating chloroform with aqueous K,SO, at 180° 
JStreoker). — 8. From CCl,.SO,K, water, and 
%SO, at 126° (Bathke, A. 161, 162).—9. By 
oxidising OH,{SCy), with HNO, (LermontoS, B. 
7,1282). 

Froperfies.—Very dbliquescent needles. Not 
attacked by chlorine or by nitric aoid. 

Balts.—(NH,),A" : trimetrie crystals, m. 
sol. cold water.—K,A": needlea S. 7‘1 at 82°. 
—BaA" 2aq : pearly tables.—PbA" 2aq: prisms, 
V. sol. water, insol. uoohol.—CuA" 6aq.—Ag^A": 
thin plates. 

Derivative v . ^scuo-uetbahe djsulfhonio 

ACID. 

Methane tri-snlphonie acid CH,S,0, i.e. 
OH(SO,H),. Obtained by beating CH,O.SO,K 
(1 pt.) with laming H^SO, at 100° (Theilknhl, A . 
147, 134). Formed also by the action of aqueous 
K,80, at 100° on CHrC(N0J{80,K), or on 
CC1,(N0,) (Bathke, A, 167,219). Long needles; 
V. e. sol. water and alcohol.—K,A"'aq: small 
prisms.—Ca,A"', 12sq: small prisms, T. sol. 
water, insol. alcohol.—Ba^A'", 9aq: plates. Not 
decomposed by HOI.—Pb,A" jO,. 

METHANE THIOSVLFHONIO ACID. 
Methyl etherCH,.BORSCH,. Di¬ 
methyl diaulphoxide. Obtained by warming di¬ 
methyl disulphide with nitric acid (3.0. 1'2) 
dilutM with four times its volume of water 
(Lukaschevitch, Z. 1868, 641). Oil. Beadily 
oxidised by HNO, to methane sulphonic acid. 

MEIHANTHEENE 0»H,r [117°]. An iso- 
meride of metbyl.naphthalene obtained, together 
with other products, by distilling podooarpic 
acid with zinc-dust (Oudemans, B. 6, 1125). 
The_ product is cryst^ised from alcohol and 
sublimed. White lamines with violet fluorescence. 
It boils above 360°. V. e. sol. boiling alcohol, 
OS, and HOAo. 

Ptcrte acid compound 
0„H,,0,H,(N0J,0H. [117°]. Slender orange 
needles. 

Methantbrene-qulnone • 0,,B„Or [187^]. 

Fwm methanthrene and CrO, in HOAe. Minute 
trimetrie laminas. May be distilled. Insol. water, 
sL sol. ether, v. sol. alcohol. Bednced to a 
hydride by aqueous 80- 

METHAZONIO ACID 

N0.CH,),0 7 [c. 60°]. The sodium salt*is formed 
by acting on nitro-methane with alcoholic NaOH, 
the resulting crystalline pulp being heated on 
the water-bath. Th% upper (alcoholic) layer is ' 
poured off, and the lower layer deposits sodium 
methazonste on cooling. It Is dissolved in water 
and reppd. by alcohol (Friese, B. 9, 804). Ac¬ 
cording to Lecco (B. 9, 706) it is best to add 
dilate H,60, and shake with ether. If the othda 
Is dried with Na,SO, and evaporated over ^1^,, 
It leaves methazonlo acid as large crystal, which 
may be recrystallised tom bensene. Itis v. sol. 


water, alcohol, and ether, m. sol. bensene, insol. 
petroleum-naphtha. The Na salt orysWlisas 
from alcoh ol in long pfisms. 

METHENTL-AnuBINE v. FomiAHiDnia.* 
MEIHSNTIrAMIBOXIM v. FomcAiaooxiit. 
METHENTL-AMIDO-o-OBESOL 0,H,N0 i-t. 

C.H,(CH,)<^^CH [SiJ] [89q. (200°). 0* 

lourlesB crystals. Prepared by the.action of 
form io aoid on amido-o-cresol (Hofmann a. Miller, 

B. 14, 670). 

Methenyl-amido-p-cresol 0,H,N0 iA 

0,H,(CH3)<^q^CH [6: 2 ] [46°]. Formed fn»n 

amido-p-cresol by distillation with formic aoid 
(H. a. M.). Crystals. 

M£XH£N7L-(a).AMID0-HAFHTHYL-MES. 
CAFTAN C„H.<^>CH. [46°]. Formed by 

heating formyI-(a).naphthyiamine with sulphur. 
Colourless oUy fluid. Insol. water. Volatile 
with steam. Base.—B'^HjCljPtOl,: ydUow 
needles (Hofmann, B. 20,1799, 2205). . 

METHENTL-AMIOO-FHENOL 0,H,N0 is. 

C, H,<;^^CH. [30-6°]. (182-5°). V.D. (H-1) 

112-6 (calc. 119). Obtained by boiling formic 
acid with o-amido-phenol (Ladenburg, B. 10, 
1123). Prisms. Hot cone. HOlAq decomposes 
it, forming o-amido-pbenol. 

METHENTL-AMISO-FHENYL MEBOAF. 

TAN C,H.NS U. [1:2]0.H,<^>0H (230°). 

Colourless fluid. Sparingly soluble in water, 
easily in alcohol and C8,. Has decided basic 
properties. Heavier than water. Volatile with 
steam. Isomeric with phenyl mustard-oil. 

Prejparation. —1. By reduction of the chloro- 
derivative (vol. ii. p. 78) with tin and HCl or 
with HI.—2. By the action of formic acid on , 
amido-phenjl mercaptan (Hofmann, B. 18, 14). 
3. Formed together with aniline, methyl-aniline, 
and a base C,H,N8„ by boiling di-methyl-aniiinc 
with sulphur (Mdhlau a. Krohn, B. 21,69)r 
Properties. —Oil, smelling like quinoline and 
having a bitter taste. It is reihted to thiazols 
as quinoline is to pyridine. The sulphur cannot 
be displaced by the action of lead hydrate or 
even by heating with copper to 860°. On fusion 
with KOH it gives formic acid and amido-phenyl- 
mcrcaptan. PCI, at 180° forms the chloro- deri¬ 
vative C,H,(NS)CC1. 

Salts.—(B H01),PtCl,; sparingly soluble 
tables, or needles.—(B'HCl)AaOl,.—B',H,FeCy- 
Methylo-iodide C,H,NSMeI: [fllO*^; 
needles, si. sol. cold alcohol, v. sol. hot water. 

General eharaefer .—This base stands in the 
saiqe relation to quinoline as thiophene stands 
to benzene. In consequence of this analogy the 
base and its derivatives exhibit great simuatify 
in properties with the corresponding quinoline 
compounds; thus the boiling-points of tbe 
methenj;}- and ethenyl-o-amido-phenyl-meroap- 
tan do not differ much from those of quinoline 
and methyl.qninoline, and they form^Stalline 
picrates and unci^stallisable lAromatea. They 
also form colouring-matters analogous to ttw 
cyanines'(obtained by the action ot alkafisupon 
a mixture of the alkylo-iodides ot quinoline and 
methyl-quinoline). Thus by boilii^ an aqueous 
solution of the atnylo-iodidee of mcthen^- and 
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HETIlEinni-AMIDO-PHENYL MERCAPTAN. 


•tlMD)rl-«ail(b-]>benyI-mero8ptanB with • 
red ooloaring-mattei C«H,,N,S^ is obtained 
which oiystallises in foai-aiaed violet-red plates 
with green reflex, aoUhot alcohol, si. aoL cold al¬ 
cohol, inaol. water. Neither of the amylo-iodides 
when treated aeparatei;, in the same way, gives 
cay colouring-batter. In a similar manner to 
the amylo-iodides, the mixed methylo-iodfdes 
give a compound crystallising in reddish-golden 
plates, sol. alcohol with a scarlet-red colour. 
Similar oolonring-matters are also obtained from 
the corresponding derivatives of amido-naphthyl 
mercaptan, or from the latter derivatives con¬ 
jointly with those of amido-phenyl-meroaptan, 
or from those of nmido-phenyl-mercaptan con¬ 
jointly with those of quinoline and methyl- 
qouKuine. All the above products are stronger 
Monring-matters than the cyanines (Hofmann, 
B. 30,8362). 

Dtrwativet e. Arnno-, Cbloro-, and Nrtso- 

»iTHXNnriinDO-VBnim.-HBRCAVTAI(. 

XBTHENYI,.o-AKIDO-PH£NYI.-l[EBCA?. 
TAN w-CABBOXYMC ACID OA<^^O.CO.;H. 
BIOS®]. 

Formation. —1. By the action of cold alco¬ 
holic caustic potash upon amido-imido-ethenyl- 
o-omido-phenyl-mercaptan 

0JS,^^^0.C(NiyNH, ammonia being elimi- 


nateA—8. In small quantity by oxidation of 
ethenyl-o-amido-phenyl mercaptan 

with cold aqueous EMnO«. 

Promertiei. —^White needles. Sol. water and 
alcohol. It very readily splits off CO., giving 
mathenyl-amido-phenyl mercaptan (Hofmann, 
B. 80, 8866). 

]UTHXim..AUU)0-T0LT£ UEBCAPIAN 
OA(OHJ<^>CH [lit]. [16®]. (265°). Pre- 

pared by boiling p- amido-m-tolyl-mercaptan 
with formic acid (Hess, B. 14, 492). Sol. alcohol 
and fther. Weak base forming unstable salts.— 
^'BOlhPtOl,: bsedles. 

XXTHXBYL-AIUDOXIK v. Foimaiiiooxiu. 
XXIEXim-AlIlOO-XTLYL XSBCAPTAN 

OA(OH^,^g^CH. From the thio-formyl 

derivative of «-i»-xylidine O.H,!lde,|NH.CSH) by 
oxidising with alkaline K,FeCy, (Qudeman, B. 
81,8649). Heavy oil. 

■XTHKHTA -BBOKO - XOLBa,ElfB - o • DI. 


AltIB& [l:4:i]0,p^,(CH,)(Br)<*®>Ca 

ri87°J. Obtained by beating bromo-tolylene- 
uamuie with formic acid (Hiibner a. Sohiipp- 
bans, B. 17, 776). Fine coioarless needles. 
Sol. alcohol, ether, and acetone, si. sol. water 
and benzene. 

Balts.—B'HCl: colourless soluble needles.— 
B^BO,aq: long needles.—B'HNO,: sparingly 
soluble colourless needles. — B'la^liRsCli: 
needles.—B'ACltPfCn,: orange crystalline,pp. 
—B',H,OrjO,: glistening red needles. — 
S'0.a|l^OJ,OH: this piorate forms yellow 
needles ni29®1. 

rnnunrrt-naoAssozYuo acid «. 

HnsBan-TBioxasoxTua scm. 

XXtBXm nxrOBIDX OHF,. Pluoro- 
fmm. T.D. 8‘60 (calc. 2-44). S. (alcohol) 6. 


chloroform (1 pt.), and silver fluoride (2 pts.j 
(Meslans, 0. B. 110,717). Colourlessrgas, con¬ 
densing at 20° under 40 atmospheres’ pressure. 
Smells like ohloroform, and burns with blue 
flame forming HF. SI. sol. water, chloroform, 
and benzene. Alcoholic KOH yields KF and 
potassium formate. 

KBIHBN7I. DI-PHBNTB-DIAHINE o. Dl- 
FHXNYL-roBUAIIIDlME, 

■ETHBNTL - o - FHENTlENX • OUHINE 
0,H,^^^^CH. Anhydro-formyl-phentjletie 


diamme. [167°]. (above 360°). Prepared by 
heating orfko-phenylene diamine for 6 or 6 hra. 
with formic acid. The yield is nearly theoreti¬ 
cal (Wundt, B. 11, 826). Large crystals. 
Uonaoidic base.—(B’HCl),PtCl,.— (B'HCl)AuClp 
METHEim TBI-PHENYl, TBI-KETONB 
V, TBI-BEIIZOVI,.l.EmU(E. 

HETHEHTI.DI.IOI.Tt.AUlDINE w. Ot- 


TOIiYXi-rOBHAUIDINE. 

HETHEHYL-TOLTlENE-o-DIAUINE 
O.H.(CH,)<;^^*^CH [1:2:8]. [143°]. Obtained 

by reduction of methenyl-bromo-tolylcne o-di- 
amine (Hubner a. Sohijpphaus, B. 17, 777). 
Colourless glistening needles (from benzene). 
V. e. sol. water and alcohol. 

Salts.—B'HNO,: long soluble needles.— 
B',H,Cl,PtCl, 8aq: sparingly soluble orange 
needles. 

Kethenyl-tolylene-diamine 
OA{CH,)<^^>CH [1:3:4]. [c. 101°]. From 


the diamine and formic acid (Ladenburg, B. 10, 
1123).—B',H,PtCI,; yellow prisms. 

HEIHIOinC ACID V. Meiimne Disni,PHONia 

ACID. 

HETHOXT- compounds v. Methyl derivative* 
of OxT- eompounds. 

KETHBONIC ACID 0,H,0,»A 0,11,0(00. H), 

C(CO.,,H).CH -I 

or I O (Knorr, B, 23, 162). 

OMe. 0. C.CHrCO.^ 

Di-methyl-fur/urane dicarboxylie acid. Sylvan* 
carboxyaceticacid. Pyrotrihiric carboxylic acid. 
[205°] (F.); [207°] (P.). 

Formation. —1. By heating eqnimolcoular 
weights of aceto-acetic ether, Ac,0,’and sodium 
succinate, and saponifying the resulting mono- 
ethyl meftronate C„H,0(C0,Et)(C0,H) with 
baryta (Fittig, A . 260, 173, 182).—2. By treating 
a mixture of glyoxalUnd aceto-acetic ether with 
a concentrated ^ueous solution of ZnCI,, t nd 
extracting the pfe^uot with aqueous KOH (Polo- 
nowBky,A.246,6; Fittig a. Bantzsch, B.21,2136, 
8189). 

Br^rttes.—Needles (from water); v. e. soL 
alcohol, m. sol. ether and HOAc, m. sol. hot, t. 
si. sol. cold, water, almpst insol. CHCl, and OS,. 
.The aqueous solution gives no colour withFeCl,. 
It is not attacked by reducing agents. 

Beactiom. — 1. On heating it gives off car¬ 
bonic acid gas leaving methyl-furfuryl-acetic 
OH OH " 

acid II I [188°]. — 2. Danis 

• OM6.0.0.0H,00,H 

HOlAq at 200° gives 00, and acetonyl-aoetons. 

Salts.— (Ni^),A''4M; small needles.— 
CbH,A",: heavy eryiUllne pp. nearly insol. 
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hoi water.—CaA"3a(i.—BaA.'*2aq: needles (P.). 
—BaA.": amorphous (F.)f—BaHjA",: needles, 
more soluble than the Ca salt (F.).— Agti."aq ; 
bulky white pp. 

Mono-methyl , ether MoHA": [98°]; 
needles.—^AgMeA": white pp. (P.). 

Di-methyl ether Me^ . Oil. 
Mono-ethyl ether EtHA". [76°]. Pre¬ 
pared as above. Long pointed needles, v. sol. 
alcohol, ether,chloroform, and benzene; m. sol. 
CSg; si. sol. wat(*.—Ca(EtA'% 2oq: needles or 
prisms.—Ba(EtA"L 3aq: needles, v. sol. hot, si. 
tol. cold,water.—AgEtA"; white matted needles. 
• Di-ethyl ether Et^". (300°-805°) (P.). 

Phenyl hydrazide C,,H,,N,Ot Ae. 
O.H.O,:N,HC.H.. [212°] (P.). 

Phenyl hydraziie of the mono-ethyl 
stAsr0„H„N,0,:_ [194°]: orystalline. Insol. 
cold aqueous alkalis. < 

KETHBOKOI C„H„ U. , 
OH;OH.O.CHPh.CHMe 

II I 7 Phenyl-di-methyl- 
Cn;CH.O. cn, .CHMe 

naphthalene tetrajiydride. (823°). V.D. 8'0 
(oalc. 8'2). Formed from phenyl-methaciylio 
acid by heating with HjSO, (40 c.o.) and water 
(GO 0 . 0 .) (H. Erdmann, A. 227, 250). Oil. Chro¬ 
mic mixture oxidises it to o-bcnzoyl-benzoio acid, 
acetic acid, benzoic acid, anthraquinone, and 
CO,. 

HETHTL. The radicle CH,. The name 
methyl was also given by Frankland and Kolbe 
(G. J. 1, 60) to dimethyl C.,H„ now called ethane. 
The methyl derivatives of hydroxylie compounds 
are described under the compounds of which they 
are the ethers: e.g. CH,O.C,H,.CO.Jl, the methyl 
derivative of oxy-benzoio acid is described under 
Oxy-BXNZOIO ACID. 

BI-HETHTL-ACETAL so-called. V. vol. i. 

p. 105. 

HETHYL-ACETAHIOE v. Acetyl derivative 
of MeTHTIiAUIKK. 

KEXHYL-ACETANILyiE v-Acetyl derivative 
’ of METHTT.-AlnUNE. 

METHYL ACETATE v. Acetxo acid. 
METHYL-ACETIC ACID is PnorioMc acid. 
Oi-xnethyl-aoetio acid is iso-BuTviiic acid. 
Tri-methyl-aoetio acid v. VABEnic acid. 
METHYL-ACETO-ACETIO ACID v. vol. i. p. 
22; vol. ii. >. 78. 

METHYL ACETO-ACETATE v. Aceto -ACETIC 

ACID. 

HETHYL-SI-ACETOHAMINE «. Acetoe- 

AUIEE. • * 

^METHYL-ACETONE v. Metuti. etbvi, kb- 

lONE. • 

Si-methyl-acetone v. Metbti. isofbopvIi ee- 
TOEE and Di-bthti, ketone. 

METHYL.TBI-ACETONE.ALCAMINE «. 
Aoetone-aboauine. • 

METHYL-TBI-ACETONINE v. Acbtonines. 
METHYL.ACETO.FBOPIONIC ACID v. Ace- 
Trt-BDTTBIC ACID. , * 

METHYL ACETO’SDCCINIC ETHEB v. Ace- 
nL-UETBT^SCCCINia ETHEB. 

MSTHYL-ACEtOTHIENONE v. Metbyl- 

iniBHYL UETBTI. KETONE. 

METHYL . ACETYL . BENZENE v. Tom 
lamm, ketone. 

U-Buthyl-aaatyl-bmuMa p. Xrt.n hetbtd 
ketone. 


METEYL-AOBTTLBNX p, Auituom. 
Di.iuthyl.aMtyIaa6 «. Bctdibne. 
Di-methyl-dl-aeatylane OA 
CH^Ct0.aia.CE,. Semun^. [64«J. (180'). 
Formed by oxidising the copper derivative of 
allylene with alkaline E^PeCy. (Griner, O. B, 
105, 283). ^lid; volatile with steam. Do«|p 
not react with ammoniacal oa{>ron8 chloride. 
Combines with bromine in the cold, forming 
O.H Br, [44°]. 

HETHYL.ACETYLENE-DI.QD1N0LINX 
CH:CH CH:CH.O.N:OMe 






n 


Ethyl- 


\go. Qlycol-di-methyl-iirit. 

ft' 


N:i.CH:OH.(!l : OH.O.OHiCH 
ene . quinoline - methyl - quinoline. [167’6°]. 
P'ormed on heating p-amido-(Pp. 8)-siyryl-quin. 
oline with HCl at 150°, and then gradually 
adding paraldehyde (Bulach, JB. 22, 289). 
DI-r.METHYL.ACETYLENE-DI.DEEA 
.NMe.CH.NMov 

C.H„N.O, i.e. CO<f I \co n 

\nh.chjsh ^ 

.NMe.CH.NH 
CO< 

\ NH. OH.NMe^ 

[210°]. Formed by adding HCl to a mixture of 
glyoxal and methyl-urea (Franohimont a. Elobbie, 
it. T. O. 7, 19). Needles, v, sol. water; insol. 
ether and ligrofn. Forms with HNO, a di-nitro¬ 
compound, which is not decomposed by boiling 
with water. 

Di-methyl-acetylene-di-urea C,H,.N.O, le. 
/NH.CMe.NH,. 

CO{ I \CO. Formed by heating di- 
\NH.CMe.NH/ 

inethyl-diketone with urea in aqueous solution 
(Franchimont a. Elobbie, it. T. C. 7,251). Prisms 
or needles; insol. ether and CHCI„ si. sol. alco¬ 
hol. Does not melt below 290°. Nitric acid • 
converts it into a nitramine 


/NH.CMe.N(NOJv 
ICO^ I >CO, which erystallisea 

I \NH.CMe.N(NO,)/ 
from alcohol in plates, and is decomposed by 
boiling water into CO„ N,0, di-irnethyl-diketone, 
and urea. 

a-DI-METHYL-jS-ACETYL-PBOPlONIC ACID 

V. Mesitonio acid. 

METHYL-ACETYL-PYBBOLE p. Uetbyi.- 

PYBUYI. UETHYL KETONE. 

r-Metky l-di-acetyl-pyrrolsD. MxTRYii-rTSBTi,- 

ENE DI-NETBYIEDI-KETONB. 

METHYL-ACETYL-VBEA v.Aeetylderivativs 
of Metbyd-ubea. 

METHYL-ACBIDINE 0„n„N is. 
yCMOv 

/CA- [IU°]. Formed by heating 

diphenylamine (50 g.), glacial acetic aci^S0e.o.), 
an^ ZnCl, (85 gd at 220° for 14 hours. The ^eld 
is good (93 g.) (^mthsen, A. 224,85). Formed 
also by neating diphenylamine with acetonitrile 
at 80<)° (Bernthsen, A. 193,29). Biuetrio crys¬ 
tals; a:o =il:‘2897 ^emthsen a. Orann, £.19, 
427). Aqueous EMnO, at 100° oxidises it ven 
slowly, a product being perhaps qninolinvtrf 
oarboxylic acid. HNO, (S.O. 1-88) boiled for 6 
hours with methyl-acri^aj^) ^vea M-nltw- 


acridine oarboxyuo acid. 


tent ottering 
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priunit iparingly fiolnblo in Iho lunftl mdnstraft* 

—FHOL— 

Mtthylo-iodideB'Hfil : [186®]; redneedle* 

f hoK water). Sol. hot water, less soL hot aleohol, 
eait sol. ether. 

lItthylo-cMoridt B’MeCu. Deoompoaeg 
at-180®-185®. 

Methylo-hfydroxidt B'Me(OH). From 
the methyio-iodide by treatment with aqueous 
NaOH. Grey powder, turning green in air. Sol. 
alcohol, but soon decomposes. 

cs 

Mathyl aoridine ^CAMe [j d]. 

[182®]. Formed by distilling diamido.di-p-tolyl- 
phenyl-methane PhCH(OAbIcNHJ, with zinc- 
dust (UUmann, J.yr, [2] 86,266). Yellow matted 
needles. Smells aromatic, and causes sneezing, 
y. d. sol. water, v. sol. alcohol, ether, benzene, 
and hot petroleum-ether. Its solution in dilute 
H^O, ei^ibits bluish-green fluorescence. 
St-methyl-acridine 0„H„N i.e. 

[5 d]. [123®]. Formed 

by heating phenyl-p-toluidine (12 g.) with HOAo 
(6'6g.j and ZnOl, (18 g.) at 230° (Bonna, id. 239, 
6 d). Needles or prisms (from alcohol). Volatile 
with steam. V. sol. aWhol and benzene.— 
B'HOl: yellow needles.—^B'HI: orange-red 
needles.—B'C^H,(NO,),OH: brown crystals.— 
The sulphate is reddish-brown. 

Xethyl-acridine chloral v. TBi-CHnono-oxx- 
raorni-ACBiDiHi. 

SI-ltETETL-ACBYLIG ACID o. Pbntenoio 
MUD. 

TKEBA-METHTL-ADIPIC ACID C,.H,.0,t.e. 
CO^.CH_OMoj.CMe,.OH^CO^? [210°]. A 
product of the action of finely-divided silver on 
a-bromo-isovalerio ether GHMe^OHBr.CO^t 
*(Oi Hell a. W. Mayer, B. 22, 62). Snowy-white 
granules (from benzene); v. sol. alcohol and 
dhloroform. Forms no anhydride on heating 
(dlileienoe from di-isopropyl-snccinio acid which 
aooompanies it in its preparation). May be sub¬ 
limed.—BaA" 2 a%.-SrA" daq. S. 16 6 at 19°.— 
MgA^fiaq. S. 12-6 at 16°.-MnA"3aq. S. 6-9 
at 26».-NiA"daq. S. (of NIA") d-7 at 26®.— 
CoA^Saq. B. (of CoA") 6-66 at 23°.—ZnA '. 8 . 
•198 at 18®.-CdA"8aq. S. 2-29 at 81®.-CuA". 
B.-<»d.—PbA*. S. 043 atl3°.-Ag^". 8.-046 
at 18®;_ 

mrmX -XBCyiBTIW v. £sq.nuini. 
JDRHTIiAl o. Fobuio alobhtde. 
lDREn.ALACBEATniX o. ALACBEATtin. 
1IZTHYI.AI.COHOI.CH.Oi.<.OH,.OH. Oxy. 
tMthana. Mtthyl hydroxide. Wood spirit. 
WoodnaphOut. Mol. w. 82. ( 6 d- 8 ®) (E. Sohitf, 
A. 220, 99): (65-9®) (Perkin, 0. J. d 6 , 465); 
(fl8-2®) (Zander). S.G.V7968 (Brflhl); W-79726: 
U -78941 (Perkin); 8 -8111 (Zander). S.V.42-7 
(S.); 42-6 (Lossen, A. 254, 65). ^ 4 - 1 - 8 ^ 82 . 
B« -12-98 (Brflhl). H.F.p. 61,460 ffimmsen) ; 
61,400 (Stohmann, J. pr. [ 2 ] 40, 868 ). HJB'.v. 
N,680(lfl»imsen,7%). H.C. 170,600 (Stohmaifo). 
M.M. 1-640 at 18-7°, Oompressibilily : -00010879 
at 15® (Dopt«, Pr. 20, 836). 

Occurrence.—Tree in the juices of plants 
(Onfbzeit, /. 1879, 906Maquenne, 0. B. 101, 
1067) and te the aqueous distillate in the fruits 
•t Hmeletm (GutW, 4. 177.844; 240,248). 


Methyl alcohol oociSrs also in the product Of the 
distillation, of wood (Taylor [ij». 1812], TUtoeh'e 
PhU. Mag. 60,816; Dumas a. IMigot, A. 16,1; 
A. OA. 68, 6; 61,198) and of colophony ^Ibe 
a. Dwow, B. 16, 851). It oconrs as meuiyl sali* 
oylate in oil of winter-green {Oautheria proeunt- 
hens). 

Formation.—\. From methane by chlori¬ 
nating, and heating the resulting methyl chloride 
with aqueous EOH for 7 days at 100°(Berthelot, 
A. 106, 241). The MeOl may also ue treated 
with HOAo and NaOAo at 200®, and the result¬ 
ing MeOAo saponified. MeCI treated with Ag,SO. 
and HjSO, at 100° gives HMeSO., whence methyl 
alcohol can be readily obtained.—2. From hy¬ 
drogen cyanide by reduction with zino and 
H,SO„ and treating the resulting methylamine 
with nitrous acid (Linnemann, Z. [2] 4, 284).— 
3. By distilling calcium formate ^ieben a. 
Paternb, O. 3. %90; A. 167, 293; Friedel a. 
Silva, 0. H. 76, lUS). 

Preparation.—The crude watery liquid ob¬ 
tained by the distillation of wood contains methyl 
alcohol, acetone, acetic acid, methyl acetate, and 
ammonium acetate. It is separated from the 
tarry prodncts and redistilled; the first tenth of 
the distillate is mixed with slaked lime and re- 
distilled; a little sulphuric acid is then added, 
and the liquid redistilled and rectified over quick¬ 
lime. The crude wood spirit thus obtained has a 
strongaromaticodour and tnmsbrown on keeping. 
It contains methyl acetate, acetone, di-methyl 
acetic orthaldehyde CH,.OH(OMe), (Dancer, 
O. J. 17, 222), allyl alcohol, methyl ethyl ketone, 
and other ketones fOrodzky a. Kramer, B. 9, 
1920). Methyl alcohol may bo obtained from 
wood spirit by saturating with fused GaCl, and 
heating on a water-bath. The residue is a com¬ 
pound of methyl alcohol with GaGln which when 
distilled with water is decomposed, giving off the 
methyl alcohol. The distillate is then rectified 
over quick-lime (Kane, A. 19,164). According 
to Gould (C. J. 7, 31D it is best to distil the 
wood spirit with cone. NaOHAq (to saponify 
McOAo) and then to dehydrate with E,COt 
before saturating with CaGl^ A better method 
for obtaining methyl alcohol from wood spirit is 
to distil the spirit (1 pt.) with H^SO, (1 pt.) and 
potassium oxalate (2 pts.); the crystalline di¬ 
methyl oxalate is then decomposed by distilla¬ 
tion with water, and the MeOH dried over lime 
(Wflhler, A. 81,876). The oxalate may also be 
obtained by dissolving oxalic acid, dehydrated 
at TOO®, in boiling McOH, leaving the solution 
to cool, and washing the crystals with cold wafpr 
as long as the filtrate exhibits the iodoform re¬ 
action (Erlenmeyer, N. Bep. Pharm. 28, 62^ 
An alternative method consists in passing HOI 
into a solution of benzoic acid in wood spirit, 
distilUng, ppg. with water the portion collected 
above 100°, decomposing by boiling for several 
I hours with aqueous NaOH, distilling, and recti- 
^ lying over quick-lime (Oari|% A. 110,210). The 
following modification of wShler’s process is 
recommended by Dittmar a. Fawsitt (TV. B. 88, 
609): 100 c.o. of wood spirit are dimsted with 
160 g. of powdered NaOH, and then distilled on 
a water-bath; 600 g. of oxalic acid crystals are 
mixed with 200 o.o. of sulphurio acid, and than 
400 OA of the aleohol, purified as above, is- 
added, and the whole cautiously heated on tr 
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watw-baih. Tha methyl oaalata thus pbtained 
is thoroughly dried pressure, and the aloohol 
regenerate by digestion with water at 70°. To 
dehydrate the_ alcohol thus obtained, digestion 
with bsiyta, lime, and dried copper sulphate is 
necessary. Even when prepared from the oxalate 
methyl alcohol is not quite pure, as it contains 
bodies which exhibit Liebon’s iodoform reaction. 
It may bo freed from these by dissolving in it 
one-tenth of its weight of iodine, gradually 
adding NaOH until the liquid is distinctly alka¬ 
line, and distilling. The product, rectified over 
QaO, has a specific gravity of ’81 at 16° (Beg- 
nault a. Villejean, A. Oh. [6] 4, 430; 0. B. 99, 
82). Methyl aloohol may also be prepared by 
saponifying methyl fornjate (j) pts.) with NaOH 
(2 pts.) and water (6 pts.) (Grodski a. Kriimor, 
B.9, 1928; Bardy a. Bordet, .4. Oh. [6] 16,564). 
Methyl alcohol may be obtained very nearly pure 
by distilling oil of winter-green vRth potash, and 
rectifying the distillate over lime. 

Propariies. —Colourless mobile liquid, with 
purely spirituous odour. Burns with a pale 
flame. Mixes witlv water, alcohol, and ether; 
dissolves fixed and volatile oils and most resins. 
Hence it is much used as a solvent. In aqueous 
solution it produces intoxication, in concentrated 
eolation it is poisonous. When perfectly dry it 
dissolves a little GuSO,, acquiring a bluish-green 
colour; but it does not dissolve crystallised 
OuSO,7^ (Klepl, J. pr. [2] 25, 626). Methyl 
aloohol is etherified by acetic acid more rapidly 
and completely than any other alcohol (Men- 
sehutkin, P. G. 1, 611). Dittmar a. Fawsitt 
give the specific gravity of mixtures of methyl 
alcohol and water as follows: 


P.O. of 

8.0. 

ao. 

OH..OH 

at0“ 

at 15'98» 

0 

•99987 

•99907 

10 

•98429 

•98262 

20 

•97233 

•90808 

30 

•96067 

•96367 

40 

•9457 • 

•93697 

60 

•92873 

•91866 

60 

•90917 

•89798 

70 

•88687 

•87487 

80 

•86314 

•85036 

90 

•83751 

•82396 

100, 

•81016 

•79589 


Older determinations are by Ure (P. M. [8] 19, 
61), Ouprd (Pr. 20, 336), and Buclaux (A. Oh. 
[6] 18, 87). The same observers find the vapour 
tension of methyl alcohol, measured in mill^ 
metjps of mercury at 0°, to be: 


Tomp. 

Teosioa 

Temp. 

Tension 

*0 

29-7 

4°0 

^ 259*4 

10 

63-8 

60 

40fl-4 

20 

94-0 

60 

624-3 

30 

168-9 

64-96 

760-0 

(«/. Konovaloff, P. [21: 

14, 40). The following 

vapour-tonsions are given by Biohardson iO. J, 

49, 762): 




Temp. 

Tension^^ 

Temp, 

Teaslon 

-8-3 

173 

89-2 

236-13 , 

■fO-7 

3206 

49-2 

870-26 

11-2 

66-82 

69-9 

684-24 

8U-7 

10896 

66-7 

763-0# 

80-2 

166-33 



Tot. HI. 





The specific heat of aqueous methyl alcohol was 
found by Buprd to be as^oUows:— 

Weight p.a 


Weight p.o. 
of methyl 
eioohol 
10 
20 
80 
40 
6t» 


Speoiflo 

neat 

•98582 

•95914 

•92658 

•89219 

•84645 


Diethyl 

alcohol 

60 

70 . 

80 
90 
100 


Spcclfla 

heat 

•80177 

•76500 

•69999 

•64282 

•64826 


Mstimation .— Pure methyl aloohol does not 
give Lieben’s iodoform reaction with iodine and 
potash. 

The amount of methyl alcohol in commercial 
wood spirit may be estimated by adding 6 o.c. of 
the spirit, drop by drop, to 30 g. of PI, in a 
flask provided with inverted condenser. The 
flask is then heated for 6 minutes in boiling 
water, and the Mel then distilled off by inclining 
the condenser. The volume of Mel is read off 
in a graduated receiver 6 o.c. of methyl aloohol 
yield 7^19 c.o. of methyl iodide (Krell, B. 6, 
1310; cf, Grodzky a. Kramer, B. 7, 1495; 9, 
1928). If it is desired to determine how much 
of the methyl alcohol is in the form of MeOAc, 
the spirit may be boiled with standard al£iUi, 
and the amount used up in the saponification 
determined. 

Bardy and Bordet (A. Ch. [6] 16,665) modify 
Kroll’s process, using only 16 g. of PI, to 6 c.o. 
of wood spirit, but adding 6 c.o. of aqueous HI 
subsequently. They distil the liquid at 80°-90°, 
and at the end of the distillation add 6 o.o. of 
water and quickly distil. The methyl iodide is 
washed once or twice with water and measured. 

Di-methyl ortho-acetic aldehyde or methyl- 
acetal OH,.CH(OMa), boils at 64° and gives Mel 
on treatment with PI,, but it does not react with 
aniline, so that when the wood-spirit is to be 
used in preparing di-methyl-aniline, by heating 
with aniline hydrochloride, the estimation by 
PI, will give too high results. 

The presence of acetone is objeotionabip in 
methyl aloohol that is to be used for preparing 
di-methyl-aniline. Its amount can bo determined 
by shaking 1 or 2 o.c. of the alcohol with 20 or 
80 o.c. of normal aqueous KOH, adding 20 or 
30 c.c. of a decinormal solution of iodine, until 
the solution is clear. The liquid is then acidified 
with HCl (S.G. 1"025), excess of decinormal 
sodium thiosulphate added, and the excess de¬ 
termined by titrating back with iodine solution. 
If 1 o.c. of methyl alcohol be taken, the weight 
of acetone in 100 c.c. will be found by multiply¬ 
ing the amount of iodine used up by 7^012 
(Messinger, B. 21, 3366; cf. Kramer, B. 13, 
1002; Hints, Fr. 27,182). 

The estimation of methyl alcohol in ethyl 
alcohol can be effected by oxidation with a 
standard solution of K,Or,0„ for 1 pt. of ethyl 
aloohol reduces 4^278 pts. of the dichromate in 
beooihing oxidised to acetic acid, while 1 pt. of 
methyl a%ohol, in being oxidised to CO, and 
water, reduces 0'224 pts. of K,Cr,0,. t, solutioa 
of 80 g. K,Cr.,0, and 160 c.o. BtjSO, per litre is 
employed, and the unreduced chromate esti¬ 
mated volumetrically (0. Hehner, An. 12, 26)i 

When 10 o.o. of pure ethyl aloohol are 
shaken with 1 o.o. of a •! p.c. solution of KMnO, 
at 20°, no reduction takes place for 20 minutes, 
but if the ethyl aloohol contains crude wo^ 

8 « 
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spirit, decoleurisation takes place at once (Habec- 
masn, Ft. 97,668). , 

Beactions. — 1. Passage throngb a red-hot 
iuie yields acetylefue and other prodnots (Bertbe- 
lot, C. B. 60,805).—2. In contact with platinum- 
block and air it is oxidised to tormio aldehyde 
ind formic,, acid.—3. Heated with ammonium 
■chloride in a sealed tnbe at 300° it yields 
mono-, di-, and tri-methylamine (Borthelot).— 
4. Bleaching-powder docs not yield chloroform 
(Goldberg, J. pr. [2] 24, 116).— 6. Potassium 
gives off hydrogen, forming KOMe.—0. When 
Us vapour is passed over heated potash, hy¬ 
drogen is given off, and potassium formate, 
oxalate, and carbonate are successively formed.— 
7. Cone. HjSO, forma HMeSO,, which, when 
heated with excess of methyl alcohol, yields di¬ 
methyl oxide. When distilled with excess of 
HjSO, di-methyl sulphate passes over.—8. Con¬ 
verted into methyl chloride by treatment with 
HCI, with PClj, or with S.jCl 2 . The joint action 
of HjSO, and HBr gives rise to methyl bromide 
and rthyl bromide (Niemilovitch, M. 10, 820).— 
9. SOC4 forms MeSH, Ma^SO,, MeCl, and other 
products (Carius, A. Ill, 93).—10. SOj forms 
CH(OH)(SO,Hh (Max Miiller, B. 6, 1031).— 
11. When acidulated with 6 p.o. sulphuric acid 
and submitted to electrolysis it forms CO-, CO, 
methyl formate, methyl sulphate, and methylal 
(Renard, C. It. 80, 236).—12. Distillation over 
heated sine-dust splits it up into CO and hydro¬ 
gen, a very little methane being also formed 
(John, B. 13, 983; M. 1, 378).—1.3. /Anc 
chloride forms CH„ water, Me.,0, hoxa-methyl- 
benzene, and traces of propylene, butylene, and 
other hydrocarbons (Lo Bel a. Greene, C. B. 87, 
260 ; 89, 413).—14. Aldehyde. (1 vol.), MeOH 
(2 vole.), and 1101 form CHj.CH(OMe)j (Claus a. 
Trainer,B.19,3004).—16. Hot affected by B.aeeti 
growing in solutions containing it (Brown, C. J. 
49, 177).—16. Converts m- and p-diaso-henzoic 
add into C,H 4 ( 0 Me).C 02 H, while o-diazo-benzoio 
acid only gives benzoic acid (Gries8,B.21,978).— 
17r When heated with hydrochlorides of aro¬ 
matic bases {(.g. aniline, xylidine, piperidine) it 
often displaces hydrogen in the nucleus by 
methyl (Hofmann, B. 15, 2895; Ladenburg, IS. 

16, 2067).—18. Unlike EtOH, it hardly reacts 
when heated with phenol and ZnCl, (Auer, B. 

17, 669).—19. Unlike butyl and amyl alcohols, 
it does not form a homologue of benzene when 
heated with benzene and ZnCl, at 270° (Gold- 
sohmidt, B. 16, 1066).—20.'ClCONHj forma 
methyl allophanale NH,CO.NH.CO„Me [208°] 
(Gattermann, A. 244,40). ' 

Metallic derivatives. — KOMe. Ob¬ 
tained by dissolving K in methyl alcohol.— 
(KOH),(MeOH), or (KOMe),(MoOH)a Saep [c. 
110°]. Obtained by evaporating a solution of 
EOH in methyl alcohol (GSttig, B. 21, 1832). 
Large elastic plates, somewhat heavier than 
water, on which they move about rdpidlji,>- 
being decomposed. — (NaOH) 5 (MtOn), or 
(HaOM^,McOH aq. Obtained by dissolving 
NaOH in dry MeOH and evaporating. Crystal¬ 
line mass, which moves about on the surface of 
water while decomposing and dissolving. — 
NaOMe llaq. Obtained by evaporating a solu¬ 
tion of HaOH in not quite dry methyl alcohol 
(Gottig, B. 21,661).-NaOMe(MeOH), (Frdhlich, 
k, 202, 296). CO passed over NaOMe at 160° 


forms acetic acid.* 00 passed into • hotmixturo 
of NaOMe and NaOAc forms propionic acid 
(Geuther a. FrShlich, A. 202,812); When dis¬ 
tilled with the Ba salt^ot a carboxylic acid it 
displaces the carboxyl by hydrogen. Thus suc¬ 
cinic acid may he converted into propionic acid 
(Mai, B. 22, 2135). — TlOMe. From TlOEt 
and excess of MeOH (Lamy, J. 1864, 466).— 
(Ba(0Me)j2Ba02H2 aq. White nacreous plates, 
obtained by evaporating at 186° a solution of 
BaO in MeOH (De Fororand, 0. B. 102, 1397, 
1567). Perhaps identical with Ba(OMe )2 aq de¬ 
scribed by Dumas and Piligot (A. Ch. 68, 17). 
1 litre of MeOH dissolves 200 g. of BaO. The heat 
of formation of the compound from solid 3BaO 
and liquid 4MeOH is ^2,600. If a considerable 
quantity of water is added to the solution of BaO 
in MeOH the hydrate BaO lOaq is precipitated. 
The compoimd Ba03Ba(OMe)3 2aq is readily 
formed, even if as much as 3 p.o. water be present 
in the methyl alcohol, but by evaporating in the 
cold over HjSO, crystals of Ba(OMe )2 3aq are 
formed. These are sol. water and alcohol. By 
passing HCN into a solution of baryta in 
methyl alcohol there is formed barium cyano- 
methylate Ba(OMe)CN,MeOH. This is a crys¬ 
talline powder, sol. water, less sol. methyl 
alcohol. It loses at 100° the methyl alcohol of 
crystallisation. 

Combinations. — CaCLdMcOH. Methyl 
alcohol dissolves CaOl., with great rise of tem¬ 
perature, and on cooling this compound sepa¬ 
rates in large six-sided tables (Kane, A. 19,163). 
It is not decomposed at 100°, but water readily 
liberates the MeOH. — Li013MoOH. — 
MgCl/)MeOH (Simon, J. pr, [2] 20, 877).— 
SbCljMeOH. [81°]. Slightly yellow crystals 
(from hot alcohol); decomposes at 130°, giving 
off MeOl and HCI (W. C. Williams, 0. J. 80, 
403). — CuSO,2MeOH. Minute bluish-green 
crystals, obtained by shaking anhydrous CuSO, 
with methyl alcohd (Fororand, C. B. 102, 661). 

METHYL ALDEOTDE is Fonmo XLDnnxsit. 

METHYL . ALIZARIN v. Di-oxx-Msinxi.- 
AKinnAQCINONX. 

MEIHYL-ALLAHTOIN OsH.N,0,. [226°]. 

Formed by oxidising methyl-uric acid with cold 
aqueous KMnO, (Hill, B. 9,1090). Monoolinic 
prisms; decomposed by fusiomi V. sol. hot 
water, si. sol. alcohol, insol. ether. Cone. HIAq 
splits it up into urea and methyl-hydantoSn,— 
AgC,H,N,0,; prisms, si. sol. cold water, 

'■ METHYL-ALIPXAN CJLN.O, i - e . 

CO<y^^g gQ^CO. Formed by oxidising 

metbyl-urio acid with HNO, or with KCIO, and 
HCI (Hill.B. 9,1092). Formed also by treating 
theobromine (2 pte.) with KCIO, ('9 pts.) and 
HCI (S»G. 1-06) at 60° (Maly a. Andreasch, M. 
3, 108; c/. Fischer, A. 216,304). It is converted 
by alkalis into methyl-alloxanic acid, and by 
boiling HNO, into methd-parabanic acid. H,H 
forms di-methyl-alloxamin. KHSO, forms a 
compound B'KHSOjSq, which crystallises in 
large monoclinic prisms. - ^ 

Bi-methyl-alloxan CAN^O, i-e. 

' CO<[[^y®gQ]>CO. A product of the action of 

KCIO, and HOI on caffeine at 60°. It is ex¬ 
tracted by ether (E. Fischer, A, 216, 267; Maly 
a. Andreasch, M, 8, 92). Oolourlest lix udsA 
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tablet Containing 2 aq),'whioli slowly tnrn red 
in air. V. scd. water, almost insol. alcohol, insol. 
ether. Dyes the skin red. With FeS 04 and 
ammonia it gives a ohasracteristic indigo coloura¬ 
tion. Alter drying over H^SO, it is left as an 
amorphous powder (containing aq), sol. alcohol 
and ether. Di-mothyl-alloxan decomposes at 
100°. It prevents the ppn. of cupric and ferric 
salts by potash. • Ilvilrogen sulphide converts it 
into amalio acid. ImSO, forms the compound 
C,H,N.jO,KHSO,i which crystallises in long tab¬ 
led, S. 7‘2 at 20°, almost insol. alcohol, insol. 
ether. This compound may be crystallised 
from warm water, and does not give the indigo 
colouration with rcSO, and ammonia. 

METHYL-ALIOXANfb ACID OjH.N.Oj. 
Formed by the action of alkalis on methyl- 
alloxan. When the product of the action of 
UNO, on methyl-uric acid is neatralised with 
CaCOj, and then mixed with alcohol and am¬ 
monia the salt CaCjHjN.Oj is ppd. (Hill, B. 9, 
1092). This salt is gelatinous, and when boiled 
with water it gives off methylamine. 

METHYI-AILOXAHTIN C„H,NA- Ob¬ 
tained by mixing solutions of dialurio acid and 
methyl-alloxan (Andreasch, M. 3, 431). Crys¬ 
tallises from water in minute thin tables (con¬ 
taining 3aq). 

s-Di-methyl-alloxantin C,„H,„N,08 i.e. 
‘^0<Nn°.CO>(OH).C(OH)<gg;NMe>co. 
Fomed by passing H._.S into on aqueous solution 
of methyl-alloxan (Maly a. Andreasch, M, 3, 
109). Thin plates (containing 4aq); almost 
insol. alcohol and ether, si. sol. cold water. 
Turns red in air. Gives a red colouration with 
ammonia, and a violet colouration with potash 
or baryta (Andreasch, M. 3,109). 

u-Di-methyl-alloxantin 

OO<NM::c8>C(OH)-0(OH)<gg;N|>0O. 
Fprmod by reducing di-miJkhyl-alloxan to di- 
methyl-dialurio acid, and ppg. the aqueous solu¬ 
tion of this acid with alloxan (Andreas^, M. 3, 
428). Crystallises from hot water in minute 
four-sided pyramids (containing aq)j insol. alco¬ 
hol and ether. 

Tetra-methyl-allozantin v, Ahauo Aom. 

USTHYL-A^LYD v. Butylekb. 

METHYl-ALlYL-ACEIO-ACETIO ACID v. 
Aceto-aoexio Acm. 

DI-METHYL-ALtYI-AMME. Methylo-' 
iodide C,HjNMe,I. From allylamme and Mel 
(Bone? B. 20, Ref. 137). When "distilled with 
KOH it yields NMe, and an aldehyde C.H,.0 
(180'>-186°). ‘ “ 

p-METHYL-AtLYt-BENZEHE f.s. 

CHi.C,H,. 03 H,. p-AUyl-toluem. (192°). Formed 
from oymene by chlorinating and heating the 
resulting CH 3 . 0 .H,.C,H,C 1 with alcoholic KOH 
(Errem, G, 14, 288, 60g). Liquid. Combines 
vith bromine. EMn 04 oxidises it to p>toluio 
aoid. HBrAq (S.Q. 1"69) at 200° forma a poly- 
meride (0„H„)* (3®)°), and this on keeping 
changes to an amorphous solid, which by distil¬ 
lation is re-oonverted into p-methyl-allyl- 
benzene. 

KETHTD-DI-AUTL-OASBIHOI. «. OontnXi 

AMOBOti. 

Bi.aMthyl-sUjrl.earbiaol v. Ebzbhtii aujohou 


OEmORO-BEXYLENB. * 

METHYL ALLYX ETHES v. Meibxi. AXhts 

OXIDE. 

METHYL ALLYL DIKETONE 0,H,0, i.«. 
CHj.CO.CO.CjHj. _ Acelyl-crolony^f (o. 130°), 
Obtained by distilling its mono-oxim with dilute 
H-SO, (Otte a. Von Pechmann, B. 22, 2124). 
YclIo%oil with irritating odour. Not obtained 
pure. 

Sfono-oxim Cnj.CO.C(NOH).C,Hj. Niiroso- 
allylacetone. Methyl nitroso-butenyl ketone. 
[4(i°J. From allyl-accto-acctio aoid and nitrous 
aoid. White plates (from ligroin), v. sol. usual 
menstrua. Its solution in NaOHAqis yellow. 

Di.oxim CH3.C(N0II).C(N0H).C.H3. 
[135°]. Formed from the mono-oxim by warm¬ 
ing with hydroxylamino. Small plates. 

Bhenyl-hydrazide oxim 
Cn,.C(N.,HPh).C(NOH).C 3 H 3 . [137°]. Brownish, 
rod needles (from benzene and ligroin). 

METHYL ALLYL OXIDE C,H,a f.«. 
CHj.O.OjHj. AUyl methyl ether. (46°). S.G.Ll 
•77. HJ^p. 84,080. H.F.V. 32,050. From aUyl 
bi'omide and NaOMe (Henry, B. 6 , 455). With 
bromine it forms CH 3 . 0 .CH..CHBr.CHir (186°). 
ICl gives CH 3 .O.C 3 H 3 CII (196°) (SUva, B. 8 , 
1469). _ 

METHYL.ALLYL-PBOPYL-CARBINOL v. 

OOTKNYl, ADOOHOn. 

METHYL ALLYL SULPHIDE C-H.S 
CHrS.CjH,. (0.92°). V.D. 43-36. Formed by 
heating load methyl mercaptido (CHjSljPb with 
allyl bromide and ether at 100° (Obermeyer, B. 
20, 2925). 

METHYL ALLYL THIO-DBEA 
CH 3 .NH.CS.NH.C 3 Hj. [.50-6°]. Formed from 
allylamine and methyl thio-carbimide or from 
methylamine and allyl thio-oarbimide (0. Hecht, 
B, 23, 286). White mass. 

METHYL. AMIDO-ACETIC ACID 03H,N03f.e. 
CH 3 NH.CH 3 .CO 3 H. Methyl-glycocoll, Sareoa- 
ine. Mol. w. 89. [210°-215°]. Formed "by 

the action of boiling baryta-water on creatine or 
caffeine (Liebig, A. 62, 310; Bosengarten a. 
Strocker, A. 167, 1; Schilling, 0. C. 1884, 811). 
Formed also by heating chloro-ocetio ether with 
aqueous methylamine at 125° (Volhard, A. 123, 
261). 

Properties. —Trimetric prisms, v. e. sol. water, 
si. sol. alcohol. Has a somewhat sweet taste. 
Heated to 210°-820° the greater part evolves 
HjO giving the anhydride C 8 H| 3 Nj 03 , whilst a 
smaller portion splits up into di-methyl-amine 
and CO3 (Mylius, B. 17, 288). Chloride of 
cyanogen passed into the fused substance gives 
methyl- hydantoin and saroosine - anhy^ide 
(Traube, B. 16, 2110). When taken internally, 
the greater part passes as such into the urine 
(Bavmam a. Meriug, B. 8, 687; Salkowski, JT. 



derivative CH 3 .N(N 0 ).CH,.C 03 H, which is a 
thick liquid, forming the salt CaA',aq oryst^lis- 
ing in needles (Schultzen, Z. 1867, 616). Gives 
methyl-uric acid when heated with urea (l^r- 
Tbaezewski, M. 6 , 36^. 

S a 11 B.—(CjHiNOiIjCu 2aq: ultramarine blue 
crystals (E.Sobmidt,A.217,273).—0,H,HO,H01; 
needles (from aloohol).—(OJBI^OA|ZnH,o!,: S. 
(alcohol) ‘OSS. V. « soU water ^nliginsky. J— 
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1867, 495 ).—(C,H,N0j)jHjPt01a 2aq: monoolinio 
tables, a-.b:c - l-0331f:l: -6747: 8 = 75°27'. — 
C^jKO-^lAuCl,: yellow needles, si. sol. cold 
water.—CsHiNO^HNO,. [c. 70®]. Very hygro¬ 
scopic, V. sol. cold alcohol (Franchimont, B.T.G. 
3,339).—(CjHjNOJjHjSO, aq: four-aided tables, 
T. e. sol. water. S. (boiling alcohol) 10. 

Guanidine hydrochloride 
C,H,NOjHClCHiN 3 . Formed by heating methyl- 
ainido-acetio acid with guanidine hydrochloride 
(Baumann, B. 7,1151). Tables (from alcohol). 

Anhydride CjHioNjOj i.c. 

CH,.N.CH3.C0 

I I (?). Sarcosine anhydride. 

OC.CH,.N.CH, 

[160°]. Formed by the action of cyanogen 
chloride on melted sarcosine. Prepared by 
heating sarcosine to 210°-220-’ and distilling the 
residue (Traubo, B. 16, 2112; Mylius, B. 17, 
28C). Colourless prisms. V. sol. water, al¬ 
cohol, and ether. Bitter taste. Weak base. 
By Wlingwith water it again gives sarcosine. 
On oxidation with KMnO. it yields s-di-methyl- 
oxamide. 

Salts. — B'jHjCl.PtOl. 2aq: prisms. — 
B'jHjCljPtCl, 4aq; large six-sided tables. — 
B'^HClAuCl, 2a(]: prisms. 

Barcosine-nrio acid CgH„0,Nj. Obtained by 
heating a mixture of sarcosine (3 pts.) and uric 
acid (2 pts.) at 210°; a good yield is obtained. 

Properties. —Colourless prismatic crystals 
(containing 2aq). Sol. hot water. It shows the 
murexide reaction. It slowly reduces alkaline 
solutions of copper. It has weak acid and basic 
properties, dissolving in aqueous acids and alkalis. 
By fusion with KOH at 110° it is resolved into 
orio acid and sarcosine. Heated with bromine 
water it is converted into bromo-sarcosine- 
meseuric acid C,H,N,0,6r. 

Salts.—The acetate forms microscopic 
crystals, si. sol. hot acetic acid, insol. cold HOAc, 
V. Boh water. The formate is very analogous 
to'the acetate. The ammonium salt is crystal¬ 
line.—A"Ag,.; insol. white amorphous pp. (My¬ 
lius, B. 17, 618). 

Bromo-sarcosine-mesourio acid C,H,NjOiBr. 
Formed by digesting a warm aqueous solution of 
sarcosine-urio acid with bromine, which gives a 
nearly theoretical yield (Mylius, B. 17, 621). 
Heavy colourless tables. SI. sol. water. By 
HjS it is reduced to sarcosine-mesourio acid. 
It is readily decomposed byaEsalis, but is stable 
towards acids. 

Sarcosine-mesourio acid C,H,OjN,. Obtained 
by reducing a hot aqueous solution of bromo- 
sarcosino-mesourio acid with H^S (Mylius, B. 
17,624). Trimetrio tables or needles. ' V. sol. 
water, insol. alcohol. It is a strong acid, but 
also possesses weak basic properties. By brom¬ 
ine water it is reconverted into the bromo-doriva- 
tive j similarly chlorine-water gives the 'ohloit- 
derivative. It is very oxidisable, redheing AuCl„ 
aUcaliffs, copper solution, EMn 04 , <kc^, very 
readily. 

Salts.—The acetate forms an unstable 
crystalline pp., si. sol. acetic acid.—^A"HNH,.' 
fine needles, y. sol. water.—A"Agj: white amor¬ 
phous pp. . 

Trl-methyl-aiuido-acetis acid iatenal an- 
. hydride «. Bbtumb. 


BI-METETI-AIIDO^OKnO OBTHAtBE- 
HYDE. Methylo-^droxidt (lH„HOt is, 
CH,(NMe 30 H). 0 H( 0 ^,. Mmcanne. Occurs, 
together with neunne, i^ the fir agaric (Sohmie- 
deberg a. Eoppe, J, 1870, 876). Formed from 
neurine by oxidation with cone. BNO, (Schmie- 
deberg a. Harnack, /. 1876, 804). Deliquescent 
crystalline mass, sol, alcohol. Alkaline in reac¬ 
tion, Active narcotic poison. Separated from 
neurine by placing the mixed hydrochlorides 
on filter-paper, when the muscarine salt deli¬ 
quesces and is absorbed by the paper (Harnack, 
J. 1876, 803).—BTCjHi.NOjOBjPtCl, 2a<rx- 
OjH.^NOjAuCl,. 

Di-ethyl derivative of the methylo- 
hydroxide 0„H^NOt i.e. 
Cn.(NMe,OH).OH(OEt) 3 . Hydroxide of tri- 
methyl - avi^do - acetal. When chloro-acetal 
CH,Cl.CH(OFt)jis treated with tri-methyl-amine 
there is forined CIIj(NMe,Cl).CH(OEt)j and 
03 H,. 3 N 0 Cl,which is probably CH 3 (NMe 3 Cl). 0 H 0 . 
The two salts are separated by fractional ppn. by 
platinic chloride.—(CjHjjNO,Cl)jPtCl 4 : orange 
crystals, si. sol. cold water. — OjHaNOjA'iCl,: 
lemon-yellow needles. 

Di-methyl-amido-aoetio aldehyde. Methylo- 
hydroxide OjHuNOj i.«. CH,(NMe 30 H).CHO. 
Formed by saponifying OHj(NMe,OH).CH(OEt), 
with baryta (Berlinerblau, B. 17, 1142). The 
hydrochloride C^H^MOCl is also formed as above. 
Gives the aldehyde reactions.—Platiuoohlor- 
ide (OjHijNOCy^PtCl,: octahedra (from dilute 
alcohol). 

DI-METHYl-AMIDO-ACETOirai. Methylo- 
chloride. 0,H,.N0C1 i.e. CHj.CO.Cl^NMejOl. 
Caprine chloride. Formed by the action of dry 
NMej upon ohloro-acetone in the cold (Niemito- 
vitoh, M. 7, 241). Very deliquescent shining 
needles; sol, alcohol. Gives the alkaloidal re¬ 
actions. Acts physiologically like curare.— 
O.H,,NOClAuCl, [139°]. 

p-DI -METHYL-AMIDO - ACETOPHEHOHK 
0,H4(NMe3).C0.CH; [69°]. Formed by methyla- 
tion of p-amido-acctophenone (Klingel, B. 18, 
2094). Yellowish plates (from hot water), V. 
sol. alcohol, ether, and hot water. 

o-DIUETHYL-AMIDO-ANlSOI. v. o-Dl- 
UETiiYL-Auioo-FHENOL methyl ether. 

METHYL-AMIDO-AZO- COMYOVKBB v. Azo- 

COUPODKDS. 

UETHYI-AHIDO-BENZAHIDE v. Amide of 
METnYIi-AUIDO-nENZOIO ACID. 

HEIHYI-AlinilO-BEIfZENE v. Meibyi,- 
ANiuNE and Toluidine. 

Bi-methyl-amido-benzene v. Xy)&dikz, 
METHYL-iOLDmiBE, and Di-methyl-anujhb. 

Tri-methyl-amido-benzene v. Mesidihe and 

Tetra • methyl - amido • benzene v. Teiba- 
UEIBYn-rBEKYL-AMISE. 

Tetra-methyl-di-amido-benzene «, Teiba- 

METBYL-FBENYLESE PIAMIBE. 

Bi-methyl-trl-amidd-benzene 
03 HJNMe 3 )(NH 3 ), [1:3:4]. [44°] (298°). Needles. 
Readily turned blue in tlm air. ^ Prepared by re* 
ductionof dinitro-dimeth;^-aniline[87°]. Formed 
also by reduction of nitrO'jp-dimethyl.amido- 
phenyl-oxamic ether. 

Aeetyl derivative 

OA(NMe,)(NH,)(HHAo). [168°]. Prisms (con. 
taining aq) (Wurster a. ^ndtner, B. 12,1806). 
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M-Tri'methyl-tri-aittido-bemen* 

0^,{NMeJ(NHJ(NHMe) [90»I. ( 2940 ). 

Prepared bjareduotion ot the nitrosamine de¬ 
rived from nitro-trimethyl-^-phenylene-diamino 
(Wurster a. Schobig, »B. 12, 1812). White 
needles. Sol. water. Gives a blae colonration 
with HNO,. 

Diacetyl derivative [184°]. Leaflets. 

HETHYL-AKIOO-BEN’ZLKE-AZO- COM- 
POUNDS V. Azo- cogiFODNDS and Dis-Azo- co»- 
rODNDS. 

DI-METHYL-AUIDO-BENZENE FHOS- 
PHINIC ACID NMe,.C.H,.P(OH)y [1G2’]. 
Formed by decomposing its chloride with water 
(Schenk a. Michaolis, B. 21, 1498). ' White 
needles; v. sol. hot water and alcohol. On 
boiling its aqueous solution it is split up into 
di-methyl-aniline and phosphorous acid. When 
heated alone it gives phosphorus, PH,, and di¬ 
methyl-aniline. * 

Salt.—NaHA" 2aq: largo crystals (from 
alcohol). 

Chloride NMe,.CA.PCIs. [ 66 °]. (250° at 
120 mm.). Formed by the action ol PCI, (100 g.) 
on di-methyl-aniline (70 g.) in presence of AICl, 
(20 g.). The mixture is boiled for eight hours 
with inverted condenser, and the product ex¬ 
tracted with petroleum other and distilled in 
vacuo. Thin plates; v. sol. benzene, m. sol. 
ether, si. sol. petroleum other. Converted by 
the action of chloro-benzcne and sodium into 
di-methyl-amido-tri-phenyl-phosphino. 

DI-METHYL-AMIDO-BENZENE PHOS- 
PHONIC ACID. NMo,.C,H,.PO(OH),. [133°]. 
Formed by oxidising NMe 2 .C,H 4 .P(OH), with 
HgCl, (Schenk a. Michaelis, B. 21, 1600). 
Crystals; v. e. sol. water and alcohol. 

METHYL-AMIDO-BENZENE SUIPHONIC 
ACID C,H,NSO, ».«. NHMe.C,H,.SO,H. Formed, 
together with methane disulphonio acid, by 
heating the acetyl derivative of methyl-anilino 
with HjSO, at 146° (Smyth, 9. 7,1240). Crystals, 
'fthich decompose at 182° without previous fusion. 
—^BaA',aq: crystalline powder. 

Methyl-amido-benzene snlphonic acid 
NHMe.O,H,.SO,H. Formed by heating methyl- 
aniline ethyl sulphate at 210° (Mundolius, B. 7, 
1860). Plates (containing aq); insol. alcohol 
and ether. — BaA',3|aq: small pr[sms. — 
OaA', 4aq. —PbA', 8 aq. 

Di-methyl-amidO'benzeno p-sulphonio acid 
NMerO,H,.SO,H. [150°] (S.); [257°] (M. a. G.), 

Formation .—1. By heating; di-methyl-oniline 
withirathor more than the equivalent quantity of 
Bulphario acid at 186° (Smyth, JB. 6 , 344; 7, 
1287; Armstrong, B. 6 , 663; Vignon, O. li. 107, 
263).—2. f rom di-methyl-aniline aqd ClSOjEt 
(WenghOffer, J.pr. [2] 16,448).—3. bVom biomo- 
di-methyl-aniline and H^SO, at 180° (Mitjhler a. 
Walder,B.14,2177). —4. From di-methyl-aniline 
and SOCl, followed by water (Michaelis a. God- 
ohanz, B. 23, 666 ). a 

Properties. —8-Bidod prisms (containing aq). 
Decomposes at 230°. 

Salts.—BaA', 8 aiq : needles or plates.— 
6 aq (Vignon).— BaA', llaq: efflorescent 
triolmio crystals (Laar, J. pr, [2] 20, 262).—' 
NaA' 2aq. Long needles, m. sol. water, si. sol. 
aqneouB NaOH, insol. water (M. a. G.) i 

Ghloride 0,H,(NMe,}S0,Ca. I 


Ethyl ether EtA'. [86°]. Formed from 
alcohol and the chloride. 

Di-methyl-amido-benzbne j)-snIpbonie acid. 

Anhydride of the melhylo-hydroxidfe 

C,H„NS0,i.e.C.H,<^g“®°>0. Formed by 

allowing a mixture of amido-benzene y)-sul- • 
phonic acid, Mel, cone. KOHAq, and MoOH to 
stand for some time in the cold (Griess, B. 12, 
2110). Four-sided plates; v. sol. cold water, 
almost insol. alcohol, insol. ether. Decomposes 
before fusion. Ppd. as periodide by a solution 
of iodine in HIAq.— 

(SOjH.CjHj.NMejC^^PtCI, 8aq: orange tables, v. 
e. sol. cold water. 

METHYL-o-AMIDO-BENZOIC ACID. 

Amide NHMe.CuHj.CONH,. [160°]. Formed 
by heating o-amido-benzamide with Mel at 100° 
(Weddige, d. pr. [2] 36, 152). Plates; v. sol. hot 
alcohol, sol. water. In dilute solutions it shows 
blue fluorescence. 

Acetyl derivative 

NHMe.C„H,.CO.NHAo. [155°]. Longnegdles; 
v. sol. hot alcohol, si. sol. benzene and ether. 
When heated above 165° it forms the anhydro- 

derivative C,H,<^^^j^^CMe [109°] which is 

an oxy-di-methyl-quinazoline. 

Nitroso-derivative ol the amide 
N9.NMe.C„H,.CO.NIL. [149°]. Pale yellow 
prisms (from hot alcohol) (Finger, J. pr. [2] 37, 
431). 

Methyl-m-amido-benzoio acid OjH,NOj t.«. 
NIIMe.CjHj.CGjH. Formed by boiling (a)- 
benzereatin NII,.C(Nn).NMe.C.H,.COjH with 
baryta-water (Griess, B. 8,325). Nodular groups 
of plates; v. sol. hot water. Nitrous acid ppts. a 
nitroso- derivative. Salt.—C,H,NOjHCl: six- 
sided plates. 

Di-mothyl-m-amido-benzoio acid 0,H„NO, 
ix. NMej.CjHj.COjH. [161°]. Obtained by sa¬ 
ponifying its methyl ether. Needles, si. sol. hot 
water. 

Methyl ether NMe,.C,H 4 .CO,Me. (2.'0° 
uncor.). Obtained by fusing the isomorio an¬ 
hydride of tho methylo-hydroxiue Iv. infra) 
(Griess, B. 6, 687). Heavy yellowish oil, sol. 
acids.—CoHinMeNOjHjSO,: very small prisms, 
si. sol. dilute sulphuric acid, v. sol. water.— 
(C„H,„MeNO-)jHjPtCl 4 : spindle-shaped lamina, 

V. si. sol. cold water. 

Anhydride ol the methylo-hydroxide 
C.oH„NO.j i.e. C,'H,<^^®»>0. Benebetaine. 

Formed by allowing a mixture of «t-amido-ben- • 
zoic acid with McOH (1 mol.), aqueous KOH 
(3 mols.), and Mel (3 mols.) to stand in the 
cold; .the product, after freeing from MeOH by 
distillation, being saturated with HI, whereupon 
the iodide NMc,I.0,H,.CO2H is ppd. This iodide 
is then boiled with water and lead hydroxide 
i^riese). Small deliquescent needles (contain¬ 
ing aq), wl^ioh give up their water ol crystallisa¬ 
tion at 105°. V. 0 . sol. cold alcohol, insol. ether. 
Tastes bitter and is neutral in reaction.* Forms 
NMeaCl.C,H,.CO.JI)jPtCl,4aq crystallising in’ 
arge prisms, si. sol. hot water. 

Methylo-iodideBlSe^O,B.t.OO^ Formed 
as above. Small short prisms (containing aq); 
si. sol. cold water. 

Methylo-ehlorii* MMe,0I.0,H,.0O^ 
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Mo&oclinio erystaiR; a:ft:o°:l'939;l;0'876; 
/J-88<> 49' (Zingel, Z. K. 10, 414). 

Oi-metliyl-^amidoibenzoio acid 
NMoj.CjH,.C 02H. -[236“]. Formed by boiling 
its chloride with water. Prepared by boiling for 
three hoars a mixture of p-amido-benzoio acid 
» (1 mol.), (2 mols.), and aqaeoua KOH (3 
mbls.) aisaolvod in methyl alcohol (Michler, B. 
9, 400). Obtained also by heating tetra-methyl- 
di-amido-benzophenone with soda-lime af 340°, 
extracting the product with hot water, and ppg. 
by acetic acid (E. Bischoff, B. 22, 341). Short 
needles (from alcohol); sol. aqueous KOH and 
HClAq, insol. dilute ocetio acid. Nitrous acid 
forms NMe..C.H,(NO).COsH [224°]. The Oa 
salt forms yellowish plates. 

Methyl ether NMej.C„H,.COjMe. [102°]. 
Silvery plates (from alcohol); v. sol. benzene, 
ether, and chloroform, m. sol. dilute alcohol. 
Nitrous acid forms NMej.0,H3(N0).C02Me6iaq 
[ 101 °]. 

Chloride NMe2.C,H,.COCl. Obtained by 
heating di-methyl-anilinq with COClj at 50"' in a 
sealed tube (Michler). Crystalline. 

Nitrile NMo.j.C,H,.CN. From di-methyl-p- 
phenylene-diamine by Sandmeyer’s reaction 
(Ahrens, B. 20, 2968). 

Anhydride of the melhylo-hydroxide 
C,.n„NO, i.e. CA<^Co“>®- Wlien 

p-amido-benzoio acid is mixed with Mol, KOH, 
and methyl alcohol, there is formed, even in the 
cold, di-methyl-p-amido-benzoio acid and the 
iodide NMejI.OjH,.CO;H which crystallises in 
short yellow plates [2H3°] (Michael a. Wing, 
Am. 7, 196). The corresponding anhydride 
crystallises from alcohol in colourless plates 
(containing aq); v. sol. water. It loses its water 
of crystallisation at 100°. The periodide forma 
long dark prisms [200°]. The platinoohloride 
(NMo3C1.0,H,.C02H)2PtCl, forms large red 
prisms. 

Tetra-methyl-di-amido-benzoic acid. Di- 
mtthylo-di-hydroxide 
fHO.NMe3)jCACO,H [1:3:6]. The iodide 
(INMe,) jOj^^COjH aq is formed when di-amido- 
benzoio acid (1 pt.) is mixed with Mel (6 pts.), 
methyl alcohol (10 pts.), and twice as much of a 
concentrated solution of KOH as is required to 
neutralise the acid. The mixture should stand 
for some time, being kept alkaline by further 
additions of potash. The alcohol is then dis¬ 
tilled off, and the iodide ppd. Jiy HIAq (Grioss, 
B. 7, 39). This iodide crystallises from hot 
■ water in six-sided tables or plates, v. sol. hot 
water. With moist Ag^O it yjelds a caustic 
alkaline liquid which, on evaporation, leaves 
the hydroxide as a hygroscopic' mass,of soft 
white plates. It rapidly absorbs CO,, and ppts. 

. metallic oxides from their salts. The corre¬ 
sponding chloride (NMe,Cl)20,H,.003H4aq, 
obtained by neutralising the hydroxide HCL 
crystallises in small six-sided plgtos, v. sol. 
water, si. sol. hot alcohol. The periodide 
formsffirownish-yellow needles. Theoarbbna'^e 

C0^q‘^^^P>C,H,. 00,H 8aq, obtained from 

the io^de and Ag^CO,, crystallises from wate/ 
in very small soluble plates, having an 
alkaline reaction. The platinoohloride 
(01NMe,),0,H,.C02E[PtCl,aq is a pp. composed 


of very small pale-jellow plates, nsnally grouped 
in stars. 

Derivative V. CaLOBO-MsiHvviinno-BEK- 
zoio Aon>. 

SI-HETSTB.^Ami)O-BEIfZ0I0 ALDE¬ 
HYDE, C,H„NO ».e. NMb2.C,H,.CHO. [73°]. 
Formed, together with CHOI,, by heating 
NMe,.C„H,.CH(OH).CGl, with alcoholic KOH 
(B6ssneck, B. 18, 1620; 19, 3C6). With di¬ 
methyl-aniline and hydrochloric acid it forms 
(NMo,.C.H,),CH. 

Oxim NMe,.C,H,.CH:NOH. [144°]. Yellow¬ 
ish-brown plates (Knofler a. Bosspeck, B. 20, 
8195). 

Bhenyl hydraeide NMe,.C,H,CH:N,HPh. 
[148°]. Needles (from alcohol). 

DIMETHYL-AMIDO-BENZOPHENONE 
C,H,.CO.O,H,.NMe,. Benzodimethylaniline. 
Beneoyl-di-irethyl-aniUne. Beneoyl-phenyl- 
di-methyl-amine. [90°]. Formed by heating 
the methylo-iodide to 181°. Formed also by heat¬ 
ing malachite green (NMe,.C„H,)2C(OH).0,Hj 
with cone. HClAq at 180°. Colourless plates 
(from alcohol). Insol. water, si. sol. cold alcohol, 
V. e. sol. hot alcohol or ether. It is a feeble 
base, its solution in concentrated acids being 
ppd. by water. 

Methylo-iodide OJI,.CO.OjHj.NMe,I. 
Largo tables, si. sol. cold water. Formed by 
heating p-amido-benzophenone with Mel at 
100°. It decomposes at 181° (Doebnor a. Weiss, 

B. 14,1836 ; A. 210, 270 ; 217, 257). 

Oi-metbyl-amido-benzophenone 

C, H3.CO.C,H,NMe,. [39°]. (330°-840'>). Ob¬ 
tained by heating benzoic acid with di-methyl- 
anilino and PjO, at 186° (0. Fischer, A. 206, 
88). Needles (from ligroin). Fonns unstable 
salts. With nitrous acid it yields the oily 
nitroso- derivative C,H5.C0.C,Hs(N0)NMe, (B. 
Bischoff, B. 22, 340). 

Di-methyl-di-p-amido-benzophenone. Di- 
bensoyl derivative C,,jH2,N,0, i.e. 
(NMeBz.C.H,)2CO.. [102°]. Formed b^T heating 
tetra-mothyl-di-amido-benzophenone with BzCl 
at 190° (Nathansohn a. Miiller, B. 22, 1877). 
Small light-brown plates, el. sol. cold, v. sol. hot, 
alcohol; si. sol. benzene, almost insol. water 
and ether. Acids and alkalis at 100° do not 
saponify it. 

Iri-methyl-di-amido-benzophinone 
NHMe.O,H,.CO.C.H,.NMe2. [166°]. Formed,to- 
gether with di-mcthyl-aniline, by boiling penta- 
mothyl - tri - amido - tri - phenyl - carbinol with 
HClAq fWichelhans, B. 19,109).'Nodular groups 
of needles (from alcohol). 

Tetra-methyl-di-amido-benzophenonc 
NMe2.C,H,.CO.C,H,.NMe2. [172°]. (above 360°) 
(Grfflbe, B. 20, 3262). 

H'brma^ion.—l. By passing COCl, into di¬ 
methyl-aniline (Michler, B. 9,716,1900).—2. By 
boiling hexa-methyl-tri-amido-tri-phenol-carbi- 
nol with HClAq (Wichelhaus, B. 19, 109).-- 
3. From GC1,.S02C1 anAdi-methyl-aniline (Mich- 
ler a. Moro, B, 12,1168). 

Preparation. —By boiling auramine with 
aqueous HCl till decolooris^ and ppg. with 
NH,. 

' Properties. —^White plates (from dilate aloo- 
}ml); insol. water, m. sol. alcohol, T. e. sol. 
•vifta. benzene, v. si. sol. dther. 

'i^eaeti<me.—l. 'Heating with Zndlt as4 
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NHiOl at 160° proOdeeg auramine (Fehrmaiui, 
B. aO. 2814).—a. BoiUng HNO, (S.G. 1-48) gives 
insolnbla^ellaw crystals of tetra-nitro-di-methyl- 
di-nitnunido-benzophonone and tri-nitro-phenyl- 
methyl-nitramine [1272], soluble in alcohol 
(Bombargh, B. T. O. 6, 367).—3. Excess of 
bromint added to a solution of the base in glacial 
acetio acid gives the tetra-bromo- derivative 
(0,H2BiaNMej)jOO [172°] which crystallises 
in slender yellow needles from alcohol 
(Nathansohn a. Muller, B. 22, 1883).—4. Heat¬ 
ing with aniline hydrochloride yields phenyl- 
aujamine.—6. Combines with tri-nitxo-benzene 
(2 mols.) forming a compound which crystal¬ 
lises in long reddish-violet needles [c. 100°). 
With half the quantity of tri-nitro-benzene (1 
mol.) it forms small deep-Violet plates [12,3°].— 
6. Combines with m-di-nitro- benzene (2 mols.) 
forming a red crystalline compound.- -7. Nitrous 
acid in the cold forms the nitrow- derivative 
NMe,.C.H 4 .CO.C.H,(Ndn).NM 0 j [159“] crystal¬ 
lising from alcohol in golden plates. This sub¬ 
stance is a weak base, its solution in HClAq 
being ppd. by water. It gives Liebermann’s 
reaction. Stannous chloride reduces it to the 
original tetra- methyl - di - amido - benzophenone. 
The nitroso- derivative forms the following 
salts: B"njCl,. Obtained by passing HCl into 
a solution of the nitroso- ketone in benzene.— 
B''CsH.(NOj),On. [152°]. Orange needles (from 
aloohoi). The nitroso- ketone gives also a phenyl- 
hydrazide 0.„Hj,N,0, [148“] (E. Bischoff, B. 21, 
2462 ; 22, 337).—8. In presence of dehydrating 
agents, such as PCI, or AlCl,, it condenses 
with secondary and tertiary bases. Thus with 
di-methyl-anilino it yields ‘ crystal violet ’ 
C(0H)(0,H,NMe,),. 

Salts.—B"ri,Clj: small radially-gronpod 
prisms (from alcohol). Decomposed by water, 
with separation of the base (Fehrmann, 
B. 20, 2844).~B"ll2PtCl,: yellow granules, 
insol. water, v. si. sol. alcohol.—Picrate 
B"C,H,(NO,).OH. [157°]. «mall, purple, radi¬ 
ally-grouped, prisms (from alcohol); insol. cold, 
V. si. sol. hot, water; m. sol. alcohol. 

Di-methyl-di-iodide B"Me.Jj. [10.5°]. 
Light yellow plates (from alcohol), si. sol. cold, 
V. sol. hot, water and alcohol. Split up at 1.50° 
into Mol and the base (Nathansohn ■&. Muller, 
B. 22,1876). * 

Di-methylo-di-hydroxide B"Me,(On)j. 
From the preceding and moist Ag,0. Small 
yellow plates (from alcohol), quickly becoming, 
dark and resinous (N. a. M.). * 

Omirn H0N:C(0„H,.NMe3),: [233°]; colour¬ 
less crystals (Munchmeyer, B. 19, 1852; 20, 
1862). . 

Phenyl-hydrazide C 
(NMe,.O.H,),C:N,HPh. [176°]. Needles, (from 
benzene-alcohol); m. sol. warm alcohol, v. sol. 
ether. Coloured green by acid oxidising agents 
(Ziegler, B. 20,1111). Cone. H,SO, gives a red 
oolouration. • 

Imide (NMe,.C,H,),C:NH. Auramine base. 
[186°]. Formed by heating tetra-methyl-di- 
amido-benzophenone*with NH,01 and ZnCl, at 
160° to 160°. Formed also by treating a solu¬ 
tion of tetra-methyl-di-amido-benzophenone in 
OS, with PCI, and subsequently adding ammonia 
(Caro a. Kem) (e/. in TnoBfa’a Dio- 

ttoaan vr Amaxo Obuhbtbt). Lemon-jrtUow 


plates, insol. water and ether, m. sol. aloohoi. 
Dilute HClAq readily converts it, even in the 
cold, into totra-methyl-di-£taido-benzophenonc. 

Reactions, —1. Sodium-atwlgam reduces ils 
in alcoholic solution) to lencauramine 
ObH,NMo,) 2 CH.NH, [136°]. This substance 
orms colourless crystals which when treated 
with HOAc yield an intense blife solution 
(Grajbe, B. 20, 3265).—2. n.,S in alcoholic solu¬ 
tion at 60° forms tetra-methyl-di-amido-thio- 
benzopbonone [164°]. — 3. CS, also forma 
(NMo..CjH,).,CS together with thiooyanio acid 
(Fehrmann, B. 20, 2847). 

Salts.—B'HClaq. Auramine. Tollowsix- 
sided tables (from water at 70°). After expulsion 
of the water it melts (G.) or decomposes (P.) at 
267°. M. sol. cold water, m. sol. aloohoi. Boil¬ 
ing water converts it into tetra-methyl-di-amido- 
bonzophonone. Dyes wool and silk greenish- 
yellow. Cotton prepared with tannin is also dyed 
yellowby auramine.—Bt^H^PtCl,; granules, insol. 
water; si. sol. alcohol.—B'HI. [268°]. Minute 
columns.—B'HSCy aq. [200°-210°].—B'H,P,0,. 
[194°]. Orange needles, si. sol. water, m. sol. 
warm alcohol.-B'C„H.,(NO.,),OH. [230°-236°]. 
Plates, insol. cold, v. si. sol. hot, water; m. sol. 
hot alcohol. 

Phenyl-imide (NMo,.C,n,).,C:NPh. 
Formed by heating the hydrochloride of the 
imide (auramine) with aniline at 180° (F.), 
Small greyish-yellow radially grouped needles 
(from alcohol), decomposing at 80°. Insol. water 
and ether.—B'HCl: reddish-crystalline mass, 
sol. water and alcohol. Its aqueous solution 
gradually decomposes, yielding aniline and tetra- 
methyl-di-amido-benzophenone.—Bt^H^PtCl,.— 
B'0,n.,(NO,),On. 

p-Tolyl-imide (NMe.,.C„H,) 2 C:NO„H 4 Me. 
Ilosemblos the phenyl-imide. - I5'jH.,PtCl,. 

Bthylene-di-amide 0„Ha|N, ».e. 

NH.CII, 

(NMo 2.0,H,),C<^ I • Formed by heating 

NH.CH, 

auramine (hydrochloride) with ethylene-diamiao 
at 100°-1I0° (Fehrmann, B. 20, 2855). Yellowish 
plates (from aloohoi), insol. water, m. sol. warm 
alcohol. On treatment with HOAc or dilute 
HClAq it decomposes into ethylene-diamine and 
(NMe,.C„H,),CO. In alcoholic solution it is de¬ 
composed by lIjS into ethylene-diamine and 
(NMe,.0„H,),CS. B"H.,C1,: yellow needles.— 
B''H,PtCl,: amorphous flakes, insol. water and 
ether, v. sol. warnv alcohol.—B"20„H,(NOJ,OH: 
flakes, V. si. sol. water, v. sol. alcohol. 

Tolylene-di-nmide 

(NMo,.C„H,),C<;^j[>C„H,Mo. Formed by heat¬ 
ing tlw hydrochloride of the imide (auramine) 
with 2, 4)-tolylene-diamine at 160°, and 
treating the product with ammonia. Small 
brown scales. In dilute acetic acid solution it 
jes aotton, mordanted with tannin, reddish- 
rown. Dikuto HClAq regenerates the original 
ketone.-B"H,Pt01,.-B"2CA(NOs),OH. 

Tebra-metbyl-tri-amido-benzophenon8 
0„H„N,0 i.e. NMe,.0,H,.CO.O,H,(NHJ(NMoA. 
p2°]. Obtained by reducing nitro-tetra-methyl- 
'di-amido-bonzophenone (Nathansohn a. Miiller, 
B. 22,1884). Amoimhous yellow powder, v. soL 
hot, si. sol. cold, alcohol and benzene, InsoL 
ether.—B'CA(NO,),OH: minute plates, t. sol 
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hot alcohol, insolable in benzene and ether.— 
B'APtOl,: light-red crystalline pp., y. sol. 
warm alcohol, sL sol. benzene, insol. water and 
ether. , 

METHYl.a.AMIDO.?t-BTfTYBIC ACID 
C.H„NO, U. CH,.CH 5 .CH(NHMe).CO,H. 
♦Formed by hpating o-bromo-butyrio acid with a 
concentrated solution of methylamine in sealed 
tubes at 100°. The product is boiled with baryta 
to expel NH-Me, the Ba exactly ppd. by IljSO,, 
and the HBr by AgfiO, (Duvillier, A. Ch. [6] 
20, 188 ; 0. B, 88, 425). Glistening leaflets 
(from alcohol), subliming above 120° without 
Insion. Y. e. sol. water, m. sol. hot alcohol, insol. 
ether. Has a sweet taste. Feebly acid in re¬ 
action. By the prolonged action (several months) 
of oyanamide (1 mol.) in concentrated and slightly 
ammoniacal solution it is converted into b u t y r o- 

oreatinine CH,.CH,.CH<;^^p^>C:KH 

which crystallises from alcohol in slender silky 
needles composed of small rectangular plates 
(Duvillier, C. B. 96, 460; Bl. [2] 89, 639). 

Salte.-HATaca. [160°], Badly defined 
crystals; sol. alcohol, insol. ether. Gives off 
HCl on fusion.—HyA'jHjPtCl, : orange - rod 
crystals; v. sol. water and alcohol, insol. ether.— 
HjA'jH^tClffiaq. Formed atO —HA'HAuCl,aq: 
transparent yellow prisms; sol. water, alcohol, 
and ether. — The nitrate and sulphate 
crystallise with difficulty in long needles.— 
C^',2aq : light-blue prisms; sol. alcohol. 

Di-methyl-a-amido-bntyrio acid. Anhy¬ 
dride of the methylo-hy dr oxide C,H,,NOj 

OH,.CH,.CH—CO 

iA I I . Tri - methyl - a-amido- 

(CH,),N-0 

butyro - betaine. Prepared by the action of 
bromo-butyric ether on an excess of tri-methyl- 
amine in alcoholic solution (Duvillier, C. B. 104, 
1620). Large transparent crystals, containing 
aq, which they lose at 120°, becoming opaque; 
V. sol. water and alcohol, insol. ether. Has a 
bittbr taste. — B'HCl. Dncrystallisable. — 
B'^^PtCl, : orange prisms; si. sol. alcohol. 
The auroobforide forms yellowish • white 
crystals. 

HETHTL-AUIDO-CAPBOIC ACID ti. MErnm- 

Axmo-HBXOIO ACm. 

UBTHTI. . AMIDO - CHIOBO- «. CRnono. 

IfXTHYL-AHIDO-i 

HBTETL. AMIDO ■ CTAK\{BIC ACID v. 
Ctiins) Aom. 

MBTHTI-AMIDO • ETHANE SDLPHONIC 
ACID OANSO, i.e. CH,NH.CH,OHj.BO.H. 
UethyUtaurine. [242°]. 

Formation. —From methyl-ethylene-ifcthio- 
nrea and bromine-water (Gabriel, B. 22,1148). 

Preparation. — Silver chloro - ethane sul- 
phonato is heated with 8 times its weight of a 
solution of methylamine, saturated at 0°„for 
hours at 120°. The product is boiled with baryta 
to expel excess of methylamine, freed from ex¬ 
cess of 'nt^a by H,SO„ and evaporated to 
crystallisation. The crystals are washed with 
alcohol and recryetallised from water. The yield 
is 26 p.c. (E. Dittrich, J.pr. [2] 18, 68). 

Propertiee. —Transparent triolinio crystals. 
8ol. water, insoL alcohol and ether. Its aqueous 
sdution is acid to litmus. Crystallises un¬ 


altered from strong HOI. Does not form salts 
with acids and alkalis. 

Beactiom. —1. Bfi, forms isetbionio acid, 
(HO)OH,.CH 2 .SO,H.—2. With cyanamide it com¬ 
bines tomethyl-taurocyamine ormethyl-guanido- 
ethane sulphonic acid. 

Di-methyl-amido-ethane sulphonic acid 
NMe2.0H2.CHg.SO,H. Formed by heating di- 
methylamine 8-ohloro-ethane sulphonate (20 g.) 
with aqueous (33 p.c.) dimethylamine (6 g.) at 
160° for 10 hours (James,'/, pr. [2] 31,416; 
O. J. 47, 370). Large tables (from water); v. e. 
sol. water, insol. ether. Decomposes at 270°- 
280° without fusion. Does not combine witb 
HCl. 

Anhydride of the methylo-hydroxide 
Formed by heating fl-ohloro- 

ethane sulphsmio acid with aqueous tri-methyl- 
amine. Slendrc prisms (from water); v. sol. 
water, insol. alcohol and ether. Neutral in re¬ 
action. Tastes sweet. Not decomposed at 800°. 
Not acted upon by cyanamide. Baryta gives 
NMe, and isethionio acid (James, 0. J. 49,489). 

DI-HEiaYL-AMIDO-ETHTL ALCOHOL o. 

Dl-METHVn-OXTBTHTt-AMINE. 

DI-HETHYL-AMID0-ETHTL.BENZENE «. 

Di-MT!THTIi-AMIDO-PHENVI,-KTHAN]?. 

UETHYL-AUIDO-ETHYL KETONE 
CHs.OO.CH(NH 2 ).CH,. Perhaps formed by re¬ 
ducing methyl nitroso-ethyl ketone, but if so it 
quickly changes to s-tetra-MZTHvn-pvBAZiHE. 

METHTL-AMIDO-FOBMIC ACID v. Methii,. 
CABBAUIO ACID. 

HETHYL-a.AMID0-n-HEX0IC ACID 
C,H„NO, t.e. 

OH,.CH2.CH2.CHrC!H{NHMe).C02H. Methyl- 
amido-caproic acid. S. 10'2 at 11°. Formed by 
heating a-bromo-hexoio acid (1 mol.) with 
aqueous methylamine (2 or 3 mols.) at 100° for 
several hours (Duvillier, C. B. 90, 822 ; A. Oh. 
[6] 29,166). Silky needles (from water) or pearly 
plates (from aloohol)/iSl. sol. cold alcohol, insol._ 
ether. Neutral in reaction. Volatilises above" 
100°. Does not reduce silver or mercurous 
nitrate. Gives with ferric chloride an intense 
red colouration and a yellowish-brown pp. An 
equivalent quantity of cyanamide in cold con¬ 
centrated solution containing a few drops of 
NH, forms in a few weeks crystals of ‘ hexoio 
/NMe.O;NH 

creatinine’ OjHj.CH^ | . SI. soL 

^ \CO. NH 

cold water, v. sol. 'alcohol (Duvillier, O. B. 96, 
1683; Bl. [2] 40, 307).-HA'HCl: transpa-ent 
plates; v. sol. water and alcohol, insol. ether.— 
HjA'jHjPtCl,: orange crystals; v. e. sol. water, 
V. sol. aloo]jol, V. si. sol. ether.—The auro- 
ohloride forms golden needles; the sulphate 
forms v4ry indistinct crystals.—CuA', 2aq: blue 
scales, S. 1. 

Di-methyl-amide -hexoic acid. Methylo- 
hydroxide E.O.B Me,.0^„.COjH. Formed by 
heating leucine (1 mol.) teived from casein with 
aqueous KOH (8 mols.), and Mel (8 mols.). The 
resulting INMe,.0,H„.00,E, which crystallises 
bom alcohol in needles, being decomposed by 
moist Ag,0 (Kbrner a. Menozzi, O. IS, 868). 
Strongly alkaline. Decomposes at 120°-180° 
into t^etbylamine, an aciA 0,H„0„ and oxy- 
hexoio acid. Forms the platinoehloride 
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ana°periodide* Jfetfej/lo-fcj^drossida 
The periadide forms lustrons green crystals, do- * \ y 

eomposed by ^8, gelding INMe,.OsH„.CO,H * • NMOjOH * 

[191®], orystalUsing in small prisms. Formed by treating methyleno-b'lne with moist 

J)I-UETHTI-AHID0-HTBS0Q1TIN0II'£ Ag.,0. Amorphous, dark-blue mass; T. e. soL 
0,Hj(NMes){OH), [2:4:1]. Z)t-»nef7tyZ derioo- water ond alcohol, insol. ether. , • 

4t»« 0„H3(NMej{0MB)2. Melhylo-iodide C|„H„N,SI: bronzy 

Methylo-iodide B'Mel. [202°]. Formed needles (from hot water). The di-chloro-deri- 


by heating the d»-methyl derivative of amido- 
hydroquinone with methyl iodide (Baisslcr, B. 
17, 2122). White needles; v. sol. water, si. sol. 
•absolute alcohol, nearly insol. benzene, chloro¬ 
form, and ligroine. 


vatl”c of this iodide C|,H,„Cl 2 N,SI is formed by 
successive treatment of di-ohioro-di-methyl-j>. 
phcnylene-dianiine CsHoCljfNMeJfNHj) with 
HjS, FeClj, and KI (Mohlau, B. 19, 2012). 

TRI - METHYL-AHIDO - IHIBO-IMIDO-DI. 


Meihylo.hydroxide B'MeOH : soluble PHENYL-SHLPHONE. Methylo~iodide 

^’^mthylo.chloride B'MeCl: white easily C,.H..N.SOJli.c. N<««2«>SO..3fe%Z. 
soluble needles [172®].—(BTiIeCll^tCl,: yellow I / 

crystalline pp. NMejI 

TBI-METHYL-AMIBO-IbIdO-IMIDO-BI- ene-aeure. Formed, together with methylene 


PHEHYL SBLPHIBE. Methylo-ehloride violet, by boiling methylene blue with Ag.,0 and 
H /NMb “ l“g® quantity of water (Bernthsen, A. 280, 

OnH„N,SCl i.e, N<Cc”h!-——H fsf/sj/Zenc- 175 ). Slender needles with green lustre, sol. 


I • ✓ * * water, forming a violet solution from which it 

NMe Cl isppd. byKI. Alkalis destroy the colour of the 

blue. Chloride of tetra-methyl-thiomne. solution. The corresponding C,.H„N.Sp,Cl 

1 Ji.r * 1 ,^ vt a „ crystallisos m needles, v. e. sol. water. It ayes 

Forr^twn.-!. By the action of E[,S on an 4 methylene blue, 
acid eolution_ of nitroso-di.methyl-_anihne_ and .wrnn Tirriin wv. 


oxidation of the resulting leuoo-methylene-blue. ®* AMIBO - IMIBO - BI- 

In this reaction di-methyl-n-phenylene-diamine PHESYL HETHAEE v. Itrnde of Tetra-mtuih. 
is an intermediate product (Caro, E. P. 1877, w-iMroo-BENZoPHENONE. 

3761; Koch, B. 12, 693; Bernthsen, A. 230, METHYL-BI-AMIBO-IMIBO-BI-PHEHYL 
By dissolving nitroso-di-methyl-anilino STOPHIBE C„H„N.S f.e. NMe<S‘S>!H^>S, 
m HjSO, (S.G. 1‘4), treating with sulphide of 

zinc, and oxidising the resulting leuco-xnethylene- Methyl-di-amido-thiO'diplienylamine, Formed 
blue (Oehler, O, P. 1882, 24,125; Muhlhauscr, hy reduction of dUnitro-methyl-imido-di-phenyl 


X>. P. J. 262,371)_3. By oxidation of di-methyl- 

p-phenylene diamine in presence of NajSjO,, 


sulphide with tin and HCl (Bernthsen, A. 280, 
130). Insol. water, sol. ether. The dilute solu- 


and further oxidation of the resulting tion of its hydrochloride is coloured blue by ^ 
0,H,(NMoJ(NHJS.SO,H by chromic acid FeClj.—B"H,OV Needles, v. sol. water, almost 
(Bernthsen).—4. By reducing the compound insol. HClAq. 

C,H,(NMej(NHJS.SO,H4oC„H,(NMe,)(NHj)SH Tetra-methyl-di-amido-imido-di-phenyl anl- 
■andoxidising amixture of this mercaptan with ptijo C,.H,.N,S i.s. NH<S"g4SM!^>S. 
di-methyl-amUne with HCl and KjOpjO, ; the i« i» » 


resulting ' soluble green ’ 0,,H„N,S 


or Leueo-methylene blue. Fom.ed by treating 
methylene-blue with sodium hyposulphite 


„^.H,(NMe,)v^„ , , I • • methylene-blue with sodium hyposulphite 

^'QX-NMejchanging m aqueous Na^SA (Bernthsen, A. 230,147). Needles jfcom 

] I alcohol), si. sol. water, m. sol. cold alcohol. Gives 

solution to taethylene-blue (Bernthsen, A. 231, on acetyl derivative, v. sol. alcohol,ether, and ben- 

10). zene. With Mel it forms NMe<X«S> t(>S 

Properties .—Minute dark-blue laminaa (con- , ■ - , , , 

tainiSg 3 aq), v. sol. water and alcohol. D.vs erystalhsing in plates, y. si. sol. water and iJco- 
mordanted cotton bine. ?ta aqueous solution by air to methylene 

m*lue and not affected by HCl or ammonia, "^-ao^So'-phenyl disnlphlde 

NaOH gives a violet colour and, when added ^uu uuiu,uut>. 

in large quantity, a dirty violet pp. Cone. Methylo-chlorede C.HAS.CIm. 

HjSO, gives a yellowish-green solution, be- 

coming blue on dilution. The aqueous solu- NMbjCl^L h/^' ^ l>y-pro- 

is tllef e/en^by feeMllising the manufacture of methylene-blue from 

Rn^intn H n it Idi-methyl-p-phenylene-diamineandH.,Sfollowed 

t^theieuco ba?e. litlKK ai 

composes it, giving off BLS. Boiling dilute HNO, ■®- ghttermg pnsms (from 

oxidises it, forming H,s 6 ,. Boiling aqueous 

EOH te.. .a,i„.v a, •arirS'.l.TSt-M.'fSi? 

imido-di-phenyl sulphide * ( 0 ,H,NjS 201 )>Zn 01 , 8 q. 

I VljO, jjj. 

0 ][EIHT£-AlfIBO-]lSBITYI,EHE«.M>fBn- 

Salt.—(O„H„N,SC!l),Zn01,a4. insmiine. 
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mTHTL-AKIllO-KETHYL-BEirZXKES v. 

UBTHTZi-PBENTL-UJETBTii-Altnl^S. 


BI. KETBYl. AHIBO ■ UEtETX. FBEN. 


AZIHE C.H, 


(NMeyN 

NJ}/' 


iCjHjMe. Formed by 


eiimination of the NHj group from ‘ tolylene-red ’ 
by means of nitrous acid and atoohol (Bornthscn 
a. Schweitzer, JB. 19, 2C05). Bed greenish-glis¬ 
tening needles or flat prisms. Has basic,pro¬ 
perties. _ Dissolves in dilute acids with a violet 
colour, in cone. H^SO^ with a reddish-brown, 
which on dilation first becomes green, then blue, 
and finally violet. Soluble in ether with a yel¬ 
lowish-red colour and yellow fluorescence. Sub¬ 
limable. 


Di-methyl-di-amido-methyl-phcnazine 





C„HjMc(Nnj. 


Tolylene-red. Formed by oxidation of uitroso- 
oramido-dimethyl-aniline togetherwith tolyle.ne- 
i»‘diamine. The leuco- base has the formula 


C,H,(NMeJ<^g>C,H,Me(NHJ (Bernthsen a. 


Schweitzer, B. 19, 2004). 

BI-METHYL-AMIDO-METHTE-QtTlNOIINE 
TETBAHYBBIBE. Di-meihylo-di-iodide 
CjH,MeN.NMejMejIj. [171°). Formed by hc.ating 
{Py. l)-amido-quinoline totrahydride with methyl 
alcohol and Mel (Ziegler, JS. 21, 862). Crystals. 


METHTl-AMIBO-METHTL-THIAZOI,E 

S.O(NHMe)- 

0,H,NjS M. I ^N. Meihyl-thiazyl- 

CH=CMe/ 


amine. [42°]. Formed by the action of ohloro- 
acetoneon methyl-thio-urea (Traumann, A. 249, 
44). Crystalline but extremely hygroscopic, m. 
sol. ether. Strongly alkaline in reaction. When 
‘ heated with HClAq in a scaled tube it yields 
methylamine. Br completely decomposes it. 

Salts.—B'HI; small white needles; melts, 
when^anhydrons, at 136° (T.).—Platinochlor- 
ide: orange-yellow plates [167°]. 

Acetyl denivative C.E,AcN^, [110°1. 
White needles. * i i j 


Kethyl-amido-methyl-thiazole 

S.O(NH)v 

I ^NMe. Imido-di-tnethyl-thiasole. 
CH:CMe/ 


ether. Bromine 'reacts with formation of 
0,MoBr(NMej)SN [lf4°]. 

Salt8.-B'HIaq. [64®]. From ildel and 
0,MeH(KHMe)SN. Melts at 166° when an¬ 
hydrous. „ 

Methylo-iodide B'Mel. [85°]. White 
needles, v. e. sol. water and alcohol. 

BI-HEIHTI-AUIBO-BAFHTEOIC ACIB 
C,oH.(NMei)(CO^) [1:4]. [165°]. Formed by 
heating di-methyl-(o)-naphthylamine with COClj 
at 70° for 4 hours (Friedlanller, B. 21, 8126). 
Needles (from dilute alcohol), sol. dilute acids 
and alkalis. When acted upon by diazo- com¬ 
pounds the azo- group displaces the COjH.—‘ 
(HAO-JS-PtCl,: yellow needles. 

BI - METHYL - AMIBO-NAPHTEO-PHEN- 

AZINE C,jH,^J^^C 5 H,.NMe 2 . Di-methyU 

naphth-eurhodirff. [205°]. Formed from ni- 
troso-di-methyl-aniliue hydrochloride, (/3)-naph- 
thyl-amine, and AcHO (Witt, B. 21, 720). 
Bhombic tables (from toluene or xylene), red by 
transmitted, and red or green, according to the 
faces, by reflected light; sol. alcohol, ether, 
and benzene, forming yellow solutions with yel 
low fluorescence. Is volatile with slight decom¬ 
position, and sublimes readily in woolly flocks. 
The violet-red solution in cone. H.SO, becomes 
suceossivcly black, green, grey, and blue-vielet on 
dilution. The salts crystallise readily, have a 
bronzy lustre, and are dissociated by water. 
AcHO dissolves it with red-violet colour. Cone. 
HNOj with violet, soon becoming bright yellow 
and depositing the nitro- compound. 

METHYL-AMIBO-NAPETHO«UINONE 
0„H„NO., t.e. 0„H,0,(NHMo). [232°]. Formed 
by adding a solution of methylamine acetate to 
an alcoholic solution of (a)-nsphthoquinone, 
evaporating nearly to dryness, adding water, and 
crystallising the pp. from alcohol (Plimpton, 
C. J. 37, 639). Glittering red needles, v. sol. al¬ 
cohol. Aqueous SO., aS. 160° forms an unstable 
colourless reduction-product. 

Bi-methyl-amido-naphthoqninone 
C,jHjO,(NMe,). [118°]. From(a)-naphthoqninone 
anddi-methyl-amine inalcohoho solution (Plimp¬ 
ton). Bed needles., 

BI-HETHYl-AMIBO-HAPHTH^AMIlIE t>. 

NAPHIHYI.ENK-DI-METH'n.-BIAMINB. 


[47'6°]. Formed from ohloro-acetone by treat¬ 
ment with ammonium sulpho-cyanide (Tcher- 
niak a. Norton, B. 16, 845) ana heating with 
Mol the resulting amido-methyl-thiazole (so- 
called propinine sulphocyanide) (Hontzsch a. 
Weber, B. 20, 8122,8386), Crystalline, but very 
hygroscopic. _ Strongly alkaline. When heated 
with HClAq in sealed tubes it yields ammohia. 
Cone. EOEAq has no action. 

BaUs.-B'HIaq. Tables [164°].—Platino- 
ehloride: orange tables [193°]. „ 

Acetyl derivative CjH,AoN,S.^ [113°]. 
White needles (containing 6aq). 

Bi-methyl-amido-methyl-thiazole CA.lf,S 
S . C(NMe). 

^ CMe^^^*' 

thuuole. [96°]. Formed by adding cone. KOHAq 
to its hydro-iodide (Hantzsch a. Weber, B. 20 , 
8123). White needles, lOl. aleohol, water, and 


TETBA-METHYL-BI - AMIBO. BI - NAPE. 
THYL-PHENYt-METHANE 
Pli.CH(C„H.NMeJ,.,, [189°]. Formed by the 
action of benzoic aldehyde on di-methyl-/a)- 
naphthylamine in presence of ZnCl, (Friedlandyr, 
B. 21, 3128). Colourless crystals, v. sol. HOAc, 
benzene, CS„ end dilate mineral acids, si. sol. 
alcohol, ctherf Does not yield a colour on oxi¬ 
dation. 1 

Heza-methyl-tri-amido ■ di-naphthyl-phenyl- 
methane HC(C|oH,NMe.J,C,H,NMer [179°]. 
I Formed by condensing di^ethyl-p-amido-ben- 
zoio aldehyde with di-methyl-(o)-naphthylamine 
in presence of ZnCl, (Friedlander, B. 21, 8129). 
White needles. Does not yidd a colour on oxi¬ 
dation. 

* UEIEYL-AMIBO-EITBO- compounds t>. Ni- 
iBo-uxiBTL-AuiDo- oompounds. 

METEYL-AXIDO.OZT- compounds «. On- 
MXTBn-Aiano- compounds. 



TETRA-MErTHYL-DI-AMIBO-DlPHEami. fl6? 


mTHTL-AKlDO-FSBBZOirE «. Ifsia^- 
AtuDo-nriTsuHoio Aon>. * 

HETHfL-o-AMIDO-FHEirOI..' Me fhyl de¬ 
rivative OjHjiNO *.«. C,H 4 {NHMo)(OMe) [ 1 : 2 ]. 
Methyl anUidlne. (J19°). Formed by mixing 
the methyl derivative of o-amido-phenol with 
Mel at 0° (MfihlhSuser, A. 207, 247). Oil.- 
B'jHjPtClj: short yellow prisms, m. sol. water. 

Hethy 1 -p-amido-phenol. Ethyl derivative 
C,H„NO i.e. C.H,(NHMe)(OEt) [1:4]. (251'’). 
Formed by heatiu(j the ethyl derivative of p-oxy- 
pbenyl-amido-acetio acid at 2C0“ (Bisohoil a. 
Nastvogel, B. 22, 1789). 81. sol. water, v. sol. 
’Uoohol and ether.—B'HCl: needles. 

Di-methyl- 0 -amide-phenol CsH|,NO i.e, 
0,H,(NMe,)(OH) [1:2]. [45°]. Obtained, to¬ 

gether with MeCl, by the dry distillation of the 
methylo-chlorlde (Griess, B. 13, 248). Small 
white prisms, v. si. sol. hot water, v. sol. alcohol, 
ether, HOAo, and aqueous KOH. FcClj gives 
a reddish-violet colour. Its Hydrochloride is 
gummy. 

Methylo-hydroxide C„H,(NMCjOH)(OH) 
^0 


or OjH,: 




aq^ Prepared by the action of 


‘^NMe, 

Mel and KOII on a solution of o-amido-phenol 
in methyl alcohol (Griess, B. 13, 24C). Prisms, 

which become | at 105°. V. soh 

\NMo, 

water and alcohol, insol. ether. Has an intensely 
bitter taste. On distillation it is converted into 
C,H 4 (NMe 2 )(OMe). With acids it forms the 
following salts :—C„II|(NMojI)(OH)aq: white 
soluble prisms. Its solution, neutralised by 
ammonia, deposits sparingly soluble needles or 

prisms of C,n 4 (NMoJ)(OH)C.Il 4 < | 

'NMcj 

C„H 4 (NMejCl)(OII) 2 aq : long soluble i>risms.— 
( 0 ,H 4 (NMe 3 Cl). 0 H), 4 ’l'f'',- yellowish-red needles, 
si. sol. cold water. — T.'*o periodide forms 
* brown insoluble leaflets.—The nitroprusside 
(C,H,jNO)jIIjFeOyjNO forms crystals, si.sol. cold 
water. 


Methyl-derivative C,II|aNO i.e. 
0 „H 4 (NMe.J(OMe) [1:2]. (211°). S.G. iS I'OIC. 
Formed by on isomeric change by distilling 
yO . 

I (Griess, B. 13, 248). Formed also 
\nMo, 

from Mel and the methyl derivative of o-amido- 
phenol (Miihlhduser, A. 297, 248). Colourless 
liqgid, with burning taste. —B'^H^PtCl,: sparingly 
soluble golden-yellow prisms. 

Methylo-iodide ot the methyl deriva¬ 
tive OjH 4 (NMojI)(OMe). From the preceding 
and Mel. Long white needles (tl.) o'r tables 
(M.), sol. hot water and hot alcohol With 
moist Ag .40 it yields a strongly alkaline hy¬ 
droxide. It also yields a platinochloride 
( 04 H,(NMe,Cl).OMe)jI’l 01 „ which crystallises in* 
sparingly soluble yellow plates or tables. 

. Di-methyl-)n-amldo-phenol. C,H.(OH)NMe, 
Prepared by fusiag di-mothyl-amido-benzene 
m-sulphonic acid with KOH. Also by heating 
resorcin with di-methyl-amine under pressure. 

Ethyl ef A 8 rO.H 4 (OEt)(NMe,) [ 1 : 8 ]. (247°). 
Obtained by boiling a solution of m-amido- 
phenetol and methyl iodide and slowly running 


in the calculated quantity of potash. The base 
is distilled over with steam (P. Wagner, J.pr. [ 2 ] 
32,77; Baur a. Stadel, 19,82). Converted by 
HGl and amyl nitrite into the nitroso- oompoiind 
C 4 H,(NO)(OEt)(NMo.J. 

Oi - methyl-p-amide-phenol. Methylo- 

/O , 

hydroxide. The anhydride C,HX I 

\NMe, 

is formed by the action of Mel and cone. 
KOHAq upon p-amido-phenol in the cold (Griess, 
B. 13,250). Prisms or plates. Changes on dis¬ 
tillation into the isomeric C 4 H 4 (NMej)(OMe) [48°]. 
Methyl derivative 

C„H 4 (NMe. 4 )(OMe) [1:4]. [48°]. Formed as above 
(Griess, B. 13, 249). Prisms or plates (from 
alcohol). 

Methylo - iodide C„H 4 (NMe 3 l)(OMe). 
Formed by the action of McI on either the 
methyl derivative or the methylo-hydroxide. 
Tables or plates. With moist Ag-^O it yields the 
methylo-hydroxide as a strongly alkaline mass. 
The platinochloride 
(CaH 4 (NMojCl).OMe) 2 PtCl 4 forms smalT yellow 
prisms, si. sol. water. 

Di-methyl-di-amido-phenol. Anhydride of 
the methylo-hydroxide C„H, 4 NjO *.«. 
r n 

CaHa{NHA\ I [4 :0 . Prepared by reduotion 
NJIo, L '‘J 

of the methylo-hydroxide of nitro-di-metbyl- 
araido-phenol with tin and HCl (Griess, B. 18, 
648).—B"H 2 Cl 2 4aq: very soluble white plates.— 
B"H..PtClg 2aq: small prisms, si. sol. water. 

TETEA-METHYL-DI-p-AMIDO-DIPHEim. 
NMo. 4 . 04 H 4 .G 4 H 4 .NMe. 4 . Telra-methyl-bemidine, 
[195°]. (above 360°). 

Formation. —1. By heating di-methyl-aniline 
(1 pt.) with H.BO 4 (4 pts.) at 200°. Formed 
also in small quantity by oxidising di-methyl- 
anilino by boiling with PbOj and dilute H 2 SO 4 
(Michler a. Pattinson, B. 14, 2101; 17, 116).— 
2. By heating di-methyl-anilino with AlCl, in 
presence of air (Giraud, Bl. [3] 1, 692).— 8 . By 
methylation of benzidine. 

Broperties. —Colourless needles; sol. hot, si. 
sol. cold, alcohol. Not volatile with steam. Gives 
a green colouration with FeCl, or CrO,.— 
B"H.Cl 2 : sparingly soluble needles.—B"HgBr 2 ! 
needles.—B'^Lglg: white needles.—B"H 2 PtCl,. 

Methylo-iodideli"MeI. [203°]. Needles, 
el. sol. water and alcohol. Loses Mel when dis¬ 
tilled with soda-lime. 

Methylo -^chloride B"MeCl. [228"*]. 
Crystals, very soluble in water and alcohol.— 
B"MoClHPtCl 5 : yellow pp. 

Tetra-methyl-op-di-amldo-diphonyl 
[2:1] NMej. 04 U 4 .C„n,.NMe 2 [l: 4 ]. Tetra-methyt- 
dipnenyline. [62°]. (333°-346°). Formed by 
heating diphenylino hydrochloride "with HeOtt 
in sealed tubes at 180° (Keuland, B. 22, 801S). 
|Prijpis. Gives with platinio chloride an un- 
'stable pu. Ohloranil produces a blue coloora- 
tion.—B*C,H.(NO.J,OH. [200°]. Bed needle*. 

•AfefhyZo-iodide B"MeI. [184°]» Needles, 
V. sol. water, alcohol, and ether. 

AyZo-di-iodide B"MeJp [196°]. 
Crystalline, v. sol. water and alcohol. 

Tetra-methyl-tetra-amido-ddplienyl 
NMe,.0,H.(NH,).C.H.(NH,).NMer!refra-»»«fAwl- 
ieneidine. [168°]. PrepatM by redaction ot di- 



TRA-MFrrHTL-DI.AMMDO-DIPHEimj. 


nitro-tetra-methyl-diphenyl (Miohler a. Fattin* 
•on, B. 14, 3166 i 17, 118). TOito BUTery plates, 
T. Bol. liot alcohol, si. ^ol. cold alcohol, insol. 
mfter. Fed, gives aoviolet colouration. K,Cr,0, 
and H,SO, produce a brownish-red colour.— 
B"H,d, (dried at 110°): sparingly soluble 
colourless n^dles.—1)"H,I,: sparingly soluble 
needles.—B"HJPt01,: yellow pp. 

Ksthyl-a-amldo-phenyl-acetio acid C,H„NO, 
S.S. 0,H,.CH{NHMe).CO,H. Formed froip the 
nitrile of mandelio acid 0,H,.CH(0H).0N by 
digesting with alcoholic N^Me at 70°, and de¬ 
composing the resulting nitrile with HCl (Tie- 
mann a. Piest, B. 14, 1982). Slender needles 
(from hot water). Sublimes at 274°. SI. sol. 
cold water, insol. alcohol and ether. 

Amide O.H,.CH(NHMe).CO.NH,. [165°]. 
Slender needles.—B'HCl. Needles, sol. alcohol, 
insol. ether. 

01 • HSTHTL • AMIDO - FHBinrL - 01. AHIDO- 
CBXSOIi. Methyl derivative 
[4:1] NMerC,H..NH.OH,,O.H,.OMe [1:4]. [104°]. 
Formed by reducing NMerCjEI,.N:CH.O,H,.OMe 
with sodium (Steinhart, A. 241, 843). Light 
green plates; v. sol. acids, forming red solutions. 
Its alcoholic solution decomposes rapidly. 

DI-UXTHTL-AHIDO-DI-PHENTL. AMINE 
Me,N.O,H,.NEPh. [130°]. One of the products 
formed by the action of phenyl-hydrazine on 
nitroBo-dimethylamine in an alcoholic solution 
(0. Fischer, B. 21, 2612). White needles (from 
Mtroleum-ether), v. sol. dilute HCl, m. sol. 
dilute SO,H,. Gives a blue colouration with 
FeCl,. Dissolves with a red colour in nitric 
acid. 

Nitrosamine C„H„N,0. [116°]. Yellow 
needles (from alcohol). 

Tetra>methyl>di-amdo-diphenyl-amine 
(NMe,.0,H,),NH. [119°]. Obtained by oxidising 
a mixture of di-methyl-aniline (1 mol.) and di- 
methyl-p-phenylene-diamine (1 mol.) and re¬ 
ducing the resulting ‘ dimethyl-phenylenc green* 
(Bindsoheidler, B. 16,864). Yellowish dimetrio 
tabibs. 

Hcxa-methyl-tri-amidc-triphenylamine. 
Tri-me thy la-trichloride (NMe,Cl.C,H,),N. 
Obtained by heating tri-amido-tri-phenyl-amine 
hydrochloride with MeOE at 190° (Heydrich, B. 
19, 768). White needles.— 
{NMe,Cl.C,H,),N8PtCl,. 

DI-METHYL-AUISO-FHENYL.BENZYI.- 
AMINE NMe,.C.H,.NH.CHJh. [48°]. Obtained 

reducing benzylidone-ai-m«thyl-phenylene- 
diamine [101°] with sodium-amalgam (Kohler, 
A. 241, 861). Yellowish plates, v. sol. dilute 
mineral acids, alcohol, ether, benzene, and 
petroleum ether. 

Nitroeamine NM6,.0,H,.N(N0).0pjPh. 
[128°]. Slender yellow needles, sol. alcohol. 

DI -HETEYL - AUIDO - DI- FHENYI- CAB. 
BINOL NMapO,H,.CH(OH).OA- Di-methyU 
amido-di-phenyUcarbmol. [70°]. Fonped by,, 
reducing di-methyl-amido-benzopheaone with 
sodium-fmalgam, or by the action of heroic 
aldehyde'on di-metbyl-aniline (Albrecht, A 31, 
8292). Thin white needles, insol. water, v. e.\ 
sol. ordinary solvents, si. sol. petroleum ether. 

Di-methyl-dl-amido-di-phenyl-carbinol 
NMep0,H..0H(0H).0,H..NHr [166°]. Formed 
hj carefully r^uoing p-nitro-di-msthyl-amido- 
di.phenyl-carbinol with zinc-dust and HOI (Al¬ 


brecht, B. 21, 829^. Dissolves in BOAe with 
blue colouration. Drystallises from benzenein 
nradles containing benzene and melting at 143°. 
Gives off water (1 mol.) when heated above its 
melting-point. Boiling with zinc-dust and HOI 
reduces it to di-methyl-diamido-di-phenyl-mc- 
thane [93°]. 

letra-methyl-di-amido-di-phenyl-oarbinol 
0„H«N,0 t.e. (NMe,.C»H,),CH(OH). [96°]. Ob¬ 
tained by reducing tetra-methyl-di-amido-benzo- 
phenone in hot alcoholic solution with sodium- 
amalgam (Michler a. Dupertuis, B. 9, 1899; 
Nathansohn a. Muller, B. 22,1879). Colourless 
triclinic prisms, v. sol. alcohol, HOAc, benzene, 
and ether. Its solution in EOAc is blue, the 
benzene solution is colourless. 

Salts.—B"HC1. Formed by passing HCl 
into a solution of the base in ether. Small 
colourless slender radially grouped needles. In 
air it turns blw and deliquesces. It is dissoci¬ 
ated by water.—^B"H 2 PtCl,: minute yellow 
needles, v. sol. hot alcohol.—^B"CoHj(NOj 20 H: 
dark-green crystalline mass, v. sol. hot alcohol, 
si. sol. benzene, insol. ether. , 

Di-methylo-di-iodide B"MejIj. [195°]. 
Small plates (from alcohol), si. sol. cold, v. sol. 
hot, alcohol and water, insol. benzene and ether. 

Tetra - methyl - di. amido-tri -phenyl-carbincl 
02,H*,N20 i-e. C,H,.C(OH)(O.H.NMe 2 )r [132°]. 
Malachite green, Benmldehyde green. 

Formation. —1. By the action of dimethyl- 
aniline on benzotrichloride in presence of a 
metaUio chloride (Doebner, B. 11, 1238; 13, 
2222).—2. By the oxidation of a slightly acid 
solution of tetra-methyl-di-amido-tri-phenyl-me- 
thane with MnO, or PbOj (E. a. O. Fischer, B. 
12,796), or with tetra-ohloro-quinone (0. Fischer, 
A. 206, 130).—8. By heating di-methyl-aniline 
4 pts.) with BzCl (2 pts.) and ZnCl, (3 pts.) 
Fischer). 

Preparation. —1. From di-methyl-anUine 
(2 mols.), ZnCl, (half its weight), sand, and 
benzo-trichloride at 130°. The product is dis-, 
tilled with steam and the dye ppd. from the* 
aqueous residue by NaCl. The pp. is the zinc 
double chloride, which may be converted by 
EOH into the base. This is converted into the 
oxalate which may be puri6ed by crystallisation 
from water and then decomposed by ammonia 
(Doebner, A. 217, 260J—2. By hoUting benzoic 
aldehyde (40g.) withdimethylanilino (lOOg.) and 
93 p.c. alcohol (40 g.) over a water-bath. POCl, 
(66 g.) is then added gradually, and when cool 
the mass is extracted with warm water and the 
base ppd. with NaOH. The yield is nearly 
theoretical (Nencki, M. 9,1148).—8. By heating 
benzoic aldehyde with ZnCl, and di-methyl- 
aniline. and,oxidi8ing the resulting leuoo- base 
with Pbpj ^Muhlhauser, D. P. J. 263, 249). 

Prt^Ues.— Nearly colourless cubes. Insol. 
water. V. sol. alcohol forming a green solution. 
When freshly ppd. it is v. sol. ether, but when 
crystalline it is si. sol. ether; m. sol. 0S„ ace¬ 
tone, benzene or h'ght petroleum. 

Reactions. —1. HClAq at 250° splits it into 
dimethylaniline and di-methyl-p-amido-benzo- 
^phenone. — 2. On reduction it yields leuco- 
malachite green (tetra-methyl-di-amido-tri- 
^enyl-methane) [101°],—8. Faming HNO, in 
HOAc forms an amoiphoushe xa-nitro-derivativa. 

Salts. —^The salts of organic adds and 
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neatral aolcs ol mineral aoida are green and dje 
emerald-gr^. They are v. eol. water, tna 
oxalate bemg m. sol. water and the piorate si. 
sol. water. Concentrated mineral acids tnm the 
solutions orange, fonfiing acid salts. Diluting 
with water restores the green colour. In the 
cold, dilate acids dissolve the base, forming a 
nearly colourless solution, which turns deep 
green when heated, a molecule of water being 
probably split o8. eThus the hydrochloride be. 

comes 0,H,.C<;Q^g 


( 0 ,AAHCl),(ZnCy 22 aq. [o. 180"]. Malachite 
green. Thick, dark-green prisms, sol. water 
(Fischer, B. 14, 2620).—C 2 ,H 2 ,NjZnCl.,aq.— 
CjjHjiNjHjSO,.—OjjHjjNjHjSOjaq : lustrous 
green prisms.— Malachite 
green. Large green tables, .•jpl. water and 
alcohol. — Piorates C.„H 2 ,NjC,H 2 (NOj),OH. 
Golden needles (from benzene), insol. water.— 
0 „Hj,N 220 ,H,(N 02 ), 0 H: golden needles. 

Di-methylo-di-iodide CaHjjNjMejIjaq. 
[172°]. Formed by heating the base with Mel 
and MeOH at 100° (Doebner). Green plates, si. 
sol. alcohol, ether, benzene, CS,, and cold water, 
V. sol. hot water. The same compound is ob¬ 
tained by heating di-p-amido-tri-phenyl-carbinol 
with Mel and alcohol at 120° (Doebner, B. 16, 
236). 

Ethyl derivative 

O.H..O(OEt)(OJH,NMe 2 ),. [162°]. From the 
base by heating with alcohol at 110° (0. Fischer, 
B. 12,1686). 

Sulphonic acid C 2 ,H„(S 0 ,H)N 20 . Green 
needles with reddish-brown lustre, v. e. sol. hot 
water, forming a green solution. — NaA'.— 
MgA', 4aq.—Ca.A'j 8 aq. 

Derivatives v. Bbomo-, Ghik>bo-, Nitbo-, and 

Oxr - lETBA - MKTHIL - DI - AMIUO - TBI - PHENYL - OAR- 
BINOL. 

. Tetra- methyl-ppo-trf- amide - tri - phenyl • 
carbinol 0 „H 2 ,N ,0 i.e. 

NH,.C,H,.C(OH)( 0 ,H,NMe 2 )i. [191°]. Formed 
by oxidation of the acetyl derivative of the leuco- 
base (tetra - methyl - di -p - amido - o - amido - tri - 
phenyl-methane) with lead peroxide and dilute 
HjSO, (Fischer a. Schmidt, B. 17, 1892). 
Glistening prisms (from ether). The salts are 
soluble in water with abluish-^een colour. 

Tetra-methyl-tri-p-amido-tri-phenyl-carbinol 
NH,.C 2 H,.CH(OH)(C.H,NMe 2 ) 2 . Tetra-methyl- 
pararosaniline. Obtained bj oxidising the acetyl 
derivative of tetra-methyl-tri-n-amido-tri- 
phenyl-methane with FbO,, and boiling the re¬ 
sulting acetyl derivative with HCl (0. Fischer a. 
G. KOmer, B, 16, 2904). Small crystals (from 
ether). , 

Penta-methyl-tri-amido-tri. phenyl - carbinol 
02 ,H„N ,0 i.e. (NMej.O,H,) 2 C(OH).C,H.NHMe. 
Methyl-violet. [lS0°f. Prepared by oxidisingi 
dimethylaniline with nnOl,, with ICl, with HgCl. 
and KC10„ with KCIO, and CuSO,, or with NaCl 
and Cu(NOa)j (Lauth, tUp. Chim. app. 1861,846; 
Poirrier a. Chappal, Bl. [2] 6 , 602; Hofmann, 
B. 6 , 867). Formed also by heating dimethyl, 
aniline with 0,H,S0.,C1 at 100° (Hassoncamp, B. 
12,1276), and, together with formic aldehyde, 
by shaking hexa-methyl-tri-amido-tri-phenyl- 
sarbinol with MnOt and dilute H,SO, (E. a. 0. 


Fischer, B. 11 , 2097). Commercial methyl- 
violet may be freed from admixed hexa-methyl- 
tri-amido-tri-phenyl-oarmnol by boiling vgth 
ligroln (Wichelhaus, B. 16, 2006; 19, 108). 
Methyl-violet occurs in Hofmann’s violet. 

Properties.—Bro-nn powder, melting under 
water. Insol. water, ether, and. ligrofn. It^ 
alcoholio solution is violet. Its solntion in Hd 
is reddish-violet, and is ppd. by NaOH, bnt not 
by ammonia. Beduced by ammonium sulphide 
to its leuco- base. Tin and HCl reduce inform, 
ing a substance melting at 166°. Boiling HClAq 
splitsit up into di-methyl-aniline and tri-methyl- 
di-amido-benzophenone. 

Salts.—Chloride CmHjjN.CI t.e. 
(NMe 2 .CaHj 2 C.C,)EI,.MMeHCl. Amorphous mass, 

with green metallic lustre. Its aqueous solution 
is violet, but on adding HCl it becomes first 
green, then deep yellowish-brown. It dissolves 
in alcohol. Cone. H^SO, forms a yellow solution, 
which on dilution changes through greenish- 
blue to violet. It dyes silk, wool, and mordanted 
cotton violet.—Cj,Hj,N,I: minute needles. 

Piorate C 2 ,H 2 ,N, 0 ,H 2 (N 02 ) 3 ( 0 H). Bronzed 
needles (from cdcobol). 

Acetyl derivative. Acetate 
(NMej.O.H,) 2 C.O,H,.NMeAo.OAo. [226°]. From 

I_I 

methyl-violet, AOjO, and NaOAc (O. Fischer a. 
G. K 6 mer, B. 16, 2906). 

Hexa-methyl-tri-aMdo - tri - phenyl - carbinol 
02 ,Hj,N ,0 i.e. (NMe 2 .C,H,)jCOH. Crystal violet. 
Hexa-methyl-para-rosaniline. [196°]. 

Formation. —1. Together with its methylo- 
iodide, by heating methyl-violet with Mel and 
MeOH at 120° (Hofmann, B. 6,368).—2. By the 
action of dimethylaniline on tetra-methyl-di- 
amido-benzophenone in presence of dehydrating 
agents (Kem a. Caro). In this reaction tetra- 
methyl-di-amido-thio-benzophenone may also 
be used.— 8 . By the action of C0C1„ of C100,Et, 
or of ClCOjCCl,, in presence of ZnCl, on di- 
methylaniline.—4. By condensation of Atra- 
mcthyl-di-amido-di-phenyl carbinol with di¬ 
methylaniline and oxidation of the resulting 
leuco-base.— 6 . By gradually adding tetra-chloro- 
quinone (1 pt.) to dimethylaniline (2 pts.), and 
heating the product to 66 ° (Meister, Lucius, a. 
Briining, B. 18, 212, 2100; Wichelhaus, B. 16, 
2006). Perhaps the substance formed in this 
case is wholly or partially the penta-methyl 
compound.— 6 .* By the action of COCl, or of 
CICOjEt on dimethylaniline in presence of AlGl, 
(Hofmann, B. 18, 767; Wichelhaus, B. 19,109). 

Properties. —Dark reddish-violet monoelinio 
tables. Neeles containing benzene (from benz¬ 
ene), Insol. water, sol. ether, acetone, and ligroln, 
si. sol. alcohol, V. e. sol. chloroform and benzene. 
Boiling HCLAq splits it up into dimethylaniline 
and tetra-methyl-di-amido-benzophenone. Aque- 
l^ous’ammonium sulphide reduces it to hexa- 
methyl-tli-amido-tri-phenyl-methano. 

^alts.—Chloride OjiH^NiCl 4.s^ 

(NMo,.O.H,) 20 <^“^g‘ (j,>. Hexagonal crystals, 

with neenish-brown lustre (Wada, B. 18,768. 
Sol. alcohol. Forms a violet solution in water, 
which on adding HOI becomes first blue, then 
green, and finally yellow. KaOH mves a violet 
pp. done. HgSO, forms e yellow solution. 
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ehanged on dilution througli green and blue 
to Tiolei. Dyes silk, «too1, and mordanted 
eotinn bluish-vioIet.- 3 - 02 iiH*,NjCl 8aq: crystals, 
with bronze lustre.—(OjsHjoNjCljjSPtCl,: briok- 
ted crystalline pp., decomposed by water. 
^CaH„N>OHX: green crystals. At 100'^ it 
gives oi! Mel, becoming the iodide of ponta- 
methyl-tri-amido-tri-phenyl-carbinol. - P i o r a t e 
C„1^N,20„H„(N0J;,0H : yellowish - ^eon 

prisms, with coppery lustre. 

Methylo-iodide CjjHjiNjIjMel. From 
pararosaniline, Mel, and MeOH at 115° (Hof¬ 
mann, B. 0, 365). 

IBIBA-METHYI- DIAMIDO - DIPHENYl. 


CUBYl-METHAJIE 0.,„H^.Na i.e. 
(NMej.C.HJjCH.C.H,C,H,.' Prepared by heating 
enminic aldehyde with dimcthylaniline and 
ZnOl, to 120°; the yield is about 80 p.c. On 
oxidation it gives a dye stuff closely resembling 
malachite green. 

Salts.—B"HjCl,: white crystalline powder. 
—B''{O.H 3 (NO,)jOH),: green crystals, [15G°], 
explodes at220°.—S'lIjCl^PtCl,: yellow crystals. 

• Methylo-iodide whits needles. 

[220°]. SI. sol. cold, V. sol. hot, water (Zeigler, 
B. 13, 786). 

M . METHYL - AMIDO - PHENYLENE - DI - 
PHENYIi-DIKEIONE NMe2.0.H,(CO.C,HJ,. 
[66°]. From dimethylaniline and BzCl at 180°. 
Crystals, v. sol. alcohol and ether. 

Hexa - methyl - tri - amido - phenylone-di¬ 
phenyl-diketone OaH.,,NjOj i.e. 
NMeyCA(OO.C.n,.NMeJ,. [122°]. From boil¬ 
ing di-methyl-anilino and COClj (Michler, B. 9, 
716 j Michler a. Dupertuis, B. 9, 1899). Mono- 
clinic crystals; o:6:o-‘587:l:’714; 8 = 125° 18'. 

METHYL - AMIDO - PHENYL - ETHANE. 
Nitroso- derivative [4:l]Et.O„H,.NMo.NO. 

‘ [162°]. Formed from di-methyl-amido-phenyl- 
ethane, HOI, and NaNO.j (Heumann a. Wiernik, 
B. 20, 2423). Needles, insol. water, si. sol. ether 
and (old alcohol. Zinc and HOAo reduce it to 
ethylphenyl-methyl-hydrazine, the acetyl deriva¬ 
tive of which rnrlts at 68°. 


Si-methyl-amido-phenyl-e thane 
[4:l]Et.O,H,.NMej. [89°]. Formed, together 
withhexa-methyl-tri-amido-tri-phenyl-methane, 
by heating glycol (1 mol.) with dimethylaniline 
(2 mols.) and ZnCl^ at 100°-120° (H. a. W.). 
Needles or prisms (from alcohol), v. sol. ether, 
warm alcohol, and benzene, in|ol. water. Its 
salts are delignescont, and its platinoohloride is 
nnstable. Oxidising agents colour it blue. - 

Methylo-iodide Et.OeH,.NMe,I. Prom 
p-amido-phenyl-ethane and Mel (Hofmann, B. 
7, 627). 

Tetra-methyl-di-amido-di-phenyl-e thane 
0„H„N, i.«. NMe,.OA.CH,.CH,.O.H,.NMe,. 
[60°]. (over 300°). Prepared by heating ethylene 
bromide with dimethylaniline at 100° (Schpop, | 
B. 18, 2198). Slender needles; st^. ether, 
ligroln, hot wood spirit, and alcohol, insoL 
water. 'With Fed, it gives a green colouratlbn, 
and finally gninone. But it does not yield a 
dye on oxidation.—B"H,Ir Sol. water and 
alcohol. — Oxalate B''2H,0,0,. — Piorate 
B"C,H,(NO,),OH: yellow pp., sol. hot alcohol. _ 

Methylo-iodide OuHaNjMel. From di- 
amido-di-phenyl-ethane, Mel, and a little EOH 
ay 60°-180° (Heumann a. Wiernik, B. 20,909). 


Tetra-methyl-di-dmido-tri-phsiiyi-ethatts 

0 ,H,. 0 Me( 0 ,H 4 .NMe,),. This is the (thief pro- . 
duct of the action of acetophenone on dimethyl¬ 
aniline in presence of ZnOlj^Doebner a. PetsohoS, 

A. 242, 339). YeUow oil, v. sol. ether, benzene, 
petroleum-ether, and hot alcohol. It boils above 
360° with partial decomposition. It is not vola¬ 
tile with steam. 

Hexa-methyl-tri-amido-tr(;phenyl-ethane 
NMo,.C,H,.CH,.CH(0„H,.NMeJ,. [126°]. Formed 
by heating CHjCl.CHGl, with £met%laniline 
end ZnCl, at 110°-120° (Heumann a. Wiernik,, 

B. 20, 2424). 'White needles, insol. water, v. si. 
sol. cold, si. sol. hot, alcohol, v. sol. ether. With 
PbO, and HOAo it gives a greenish-blue colour. 

Ooto-methyl-tetra-amido-tetra-phenyl-ethane 
0„H„N, ix. (NMe,.O.H,),CH.CH(C.H,NMe,)r 
['jO']. (300°)," Formed by heating acetylene 
tetra-bromide t.ith dimethylaniline at 100 ° 
(Schoop, B. 18, 2199). Prisms, sol. alcohol, 
other, and benzene, insol. water. With Fed, or 
CrO, it produces (ninone.—B'’ 2 H,Ptd 5 : yellow 
amorphous pp. — Piorate B"C,H,(NOj,OH: 
yellow plates, sol. hot water. 

Deca-methyl - penta - amido - penta-phenyl- 
ethane C,H(0,H,.NMe,),. [184°]. Formed by 
heating a mixture of dimethylaniline (60 g.), 
chloral hydrate (20 g.), and ZnCI, (10 g.) at 
100°: the yield being 10 g. (0. Fischor, B. 11, 
951; A. 206, 120; Boessncck, B. 18, 1616). 
Colourless needles (containing aq) (from alcohol), 
V. sol. chloroform. Sol. benzene, v. si. sol. 
alcohol and ether. On oxidation it gives a green¬ 
ish-blue dyestuff. 

DI-METHYL - a - AMIDO - wa - DI - PHENYL- 
ETHYL ALCOHOL NMe,.CHPh.CHPh.OH 
[110°]. From NH,.OHPh.CnPh.OH, Mel, and 
EtOH (Goldschmidt a. Polonowska, B. 20, 494). 
White needles.—B',H,Ptd, ^aq. 

DI-METHYL-AMIDO-PHENYL ETHYL DI- 
THIO-CAHBONATE EtO.CS.SC.H^NMe,. [64°]. 
Formed from di-methyl-p-phenylcne-diamine by 
diazotising and heating the product with aqueous 
potassium xanthate at 70° (Leuckhart, J.pr. [2] 
41, 206). Light-yellow crystals, insol. water, 
sol. ordinary menstrua. With alcoholic potash 
it gives S(C,H,NMe-),. 

TETBA - METHYL- DI-AMIDO-DI-PHENYl- 
FDBFDEYL-METHANEO,n,O.CH(C„H,NMe,)r 
[ 8 p°]. Prepared by the action of furfuvaldehyde 
on dimethylaniline (0. Fischer, B. 11, 950). 

DI-METHYL-AMIDO-PHENYL-GLYOXYBIC 
ACID 0„H„NO,t.c.NMe,.C,H,.CO.CO,H. [187°]. 
Obtained by saponifying its ethyl ether which is 
produced by ^adding Cl.CO.CO,Et to dimethyl- 
aniline a): 100° (Michael a. Hanhardt, B. 10, 
2081). Small plates or needles. Sol. water and 
alcohol.—NaA' (dried at 160°). Small needlea 
«—BaA', (dried at 160°). IPlatos. 

Ethyl ether EtA'. Yellow plates 

(from alcohol). Cannot be distilled. 

TETBA-METHYL- DI-AKIDO - DI-PHENYL- 
HEPTANE (NMe,.0,H,),CH.O.H„. [69-6°]. 

(576° at 16 mm.). Formed from dimethyl- 
aniline, heptoio aldehyde (oenanthol) and ZnCl, 
(Krafft, B. 19, 2987). Crystalline solid, not 
readily oxidised.—^B"HjPtCl,: yellow oiyitdlins 
pp., V. si. sol. water and ether-alcohol. 
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aonroLiiu teibahtsbiso thiosvi.. 
BHOKIO Xm> 

0,H.Q^^N.O,H.(!fMej).S.SO.H. Formed 

by oxidising a mixture of quinoline totrahydride 
(i mol.) with di-mothyl-j)-phenylene-diamino 
tbio-snlphonio acid (1 mol.) by Kfirfi, (Lell- 
mann a. Boye, JB.»23, 1.374). Small lustrous 
green needles, si. sol. water. Changes after some 
time to a brown powder. Zino-dust and IlCl 
ftduce it, and the product yields a blue dye on 
oxidation. 

DI-METHYL-AMIDO-PHEHYI HEXYl KE. 
TONE 0,,,Hj,N0 i.e. NMb,.C.H,.CO.C.H.,. [4!)“]. 
(190° at 20 mm.). Formed, together with the 
leuco- base by adding heqtoyl chloride 

to a mixture of ZnCl, and djmethylanilino 
(Krafft, B. 19, 2987; Auger, m. [2J 47, 44). 
Colourless needles. Gives with cone. IINOj a 
nitro- compound 0 ,H,s.C 0 .C,H 3 (N 0 .,)(NMea) 
[05°]. 

Oxim NMej.C.H,.C(NOH).C.n.,. [99°]. 
Colourless leaflets. 

W-METHYl-DI-AMIDO-DI -PHENYL - KE. 
TONE V, Di-METUYri-Di-Asrrno-BENZopnENONjs. 

M-METHYL-AMIDO-PHENYL MEKCAP- 
TAN NMe,.C.II,.SH. [28°]. (200°). Obtained 
by reducing totra-methyl-di-amido-di-phenyl 
sulphide with tin and HCl (Merz a. Weith, B. 
19, 1576; Leuokart, /. pr. [2] 41, 207). Oil. 
Dissolves in NaOHAq. lle-oxidised by air to 
(NMej.O,H,)aSj [118°].-Pb(S0.H,„N),: plates. 

Bi-methyl-di-amido-phenyl mercaptan 
C,H,.aNaS i.e. C„Ha(NMe.J(NHj)(SH) [4:1:2]. 
Formed by reducing methylene red (Jacobsen, 
B. 21, 8104; Bernthsen, A. 251, 1 ). Gives a 

diazo - sulphide C„Hj(NMcJ<^g^N [78°]. 

FeCl, gives a bluo colouration. With AoCl in 
benzene it gives the hydrochloride of ethenyl- 
ftmido - dimethylainido - phenyl mercaptan 

NlIea. 0 .H.<|^CMe.-Zn(C.H..NaS)a. 

BI-METHYL - AMIBO - BI - PHENYL - ME. 
THANE NMej.O,H,.CHj.O„Hj. This is perhaps 
the base, boiling at 335®, produced by heating 
di-methyl-aniline benzylo-chloride in a sealed 
tube at 230° (Michler, B. 10, 2079). 

Bi-methyl-dLamido-di-phenyl-iuethane 
NMe 2 . 0 ,H,.CH,j.OJEl,.NHj. [93°]. Formed by boil¬ 
ing p-nitro-di-methyl-amido»di-phenyl-oarbmof 
witl^zino-dust and HCl (Albrecht, B. 21, 3296). 
Colourless needles, coloured bluish-violet by PbO, 
or by tetra-chloro-qninoue. 

Tetra-methyl-di-n-amido-di-phenyl-methane 
0„H,^N.t.e.CH,(O.H,NMe,),. [91°jl. ‘ 

_ Formation. — 1 . By heating mdthyleno 
iodide, OHCl, pr CCl, with dimethylaniline 
(Hanhart, B. 12, 680; Doebner, B. 12, 810; 
cf. Hanniman, B. 1 ®, 1236).—2. By heat¬ 
ing methylal OH 2 (OMo )2 (1 mol.) with di¬ 
methylaniline (2 mols.) in presence of ZnOI. to 
120° (0. Fischer, B. i2, 1689; A. 206, 117); or 
by Mting on a mixture of methylal and dimethyl- 
wilme with cone. HClAq (TrSger, J. pr. [2] 30, 
237).—8. One of the products of the action of 
•®®J?plienone or of di-ethyl-betone on dimethyl- 
““tins ift presence of ZnOl, (Doebner a. Pet- 
rehoff, A. 242. 8881.—4. Bt heatlnfr dimAfhvl- 
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aniline with CCl^SO.Cl at 100° (Miohler a. Moro, 
B. 12, 1170).—6. One »f the products of the 
action of (a)-naphthylaming snlphouio chloride 
on dimethylaniline (Michler a. Salathd, B, 12, 
1789).—6. From OjCl,,, dimethylai^ine and 
ZiiCl., (Heumann a. Wiemik, B. 20, 2426).—7. i 
One of the products of the actiorf of zinc and 
HCl on a mixture of dimethylaniline and CS, 
(Wieraik, B. 21, 3204; cf. Trflger, J. pr. [2] 
36,2«).—8. By distilling tetra-methyl-di-amido- 
benzophenone (1 pt.) with zinc-dust (10 pts.) 
(Nathansohn a. Muller, B. 22,1882).—9. A pro¬ 
duct of the action of Ac^O on dimethylaniline 
(Ilovcrdin a. Do la Harpe, B. 22,1006).—10. The 
chief product of the notion of methyl hexyl 
ketone on dimethylaniline (Doebner a.Petschoff, 

A. 242, 342).—11, By distilling tetra-methyl- 
di-amido-thio-benzophenone with zino-dust 
(Baither, B. 20,1737). 

Propi’.rtics. —Four-sided tables or glistening 
leaflets (from alcohol). lusol. water, si. sol. 
cold, ra. sol. hot, alcohol, v. sol. benzeuSi^other, 
and CS... Not volatile with steam. On oxida¬ 
tion with HOAc and MnO., it gives a fugitive 
blue colour. Whp boiled with MnO, and 
HjSO, it yields qulnone. Its alcoholic solution 
is turned blue by boiling with tetra-ohloro- 
quinonc. It may be oxidised to tetra-methyl-di- 
amido-benzpphenone (N. a. M.). Cone. HNO, in 
HOAc forms a tetra-nitro- derivative which de¬ 
composes at 218°. With tri.nitro-benzene it 
forms a compound C„H„N,,C„H,(NOJ, [114°], 
and with ut-di-nitro-bonzene a compound 
[74°] (Van Bomburgh, 

B. T, C. 7, 226). 

Salts.—B"Hi,! sparingly soluble tables. 
B''H 2 PIC 1 , ; yellow nrecipitate.—Picrate. 
B'',C.H.,(N0J30H. [178°], 

Methylo-iodide B"Me 2 lj. [214°]. Yellow 
plates, v. sol. hot water and alcohol, insol. ether 
(D. a. P.). 

Totra - methyl . exo - pp • tri • amide - di¬ 
phenyl - methane (NMe 2 .CBH,) 2 CH.NHj. [136°]. 
Obtained by reducing the imide of tetra-methyl- 
di-amido-benzoplienone (auraminB) with sodium- 
amalgam (Grasbe, B. 20, 3265). Colourless 
crystals; v. si. sol. water, ni. sol. alcohol. 
Gives an intense blue colouration with HOAc. 

Methyl-cro-amido-tri-phenyl-methane 
0,,H„N i.e. (C.n.),C.NHMe. [73°J. Obtained 
by passing methjlumine into a hot solution of 
PhjCBr in benzepe (Hcmilian a. Silborstein, B. 
17, 745). Prisms (from ligroin). Insol. water, 
v. sol. alcohol.—B'jHjPtCl, Oaq.—By,. Ppd. as 
lustrous blue-black needles by adding iodine to 
its solution in CS,. 

Oi-methyl-cs'o-amido-tri-phenyl-methane 
OjiHji'N i.e. (C„U,),CNMe,. [97°]. From txo~ 
bromo-tri-phenyl-rnclhane and NiHMe, in benz¬ 
ene (II. a. S.). Insol. water, v. sol. ^oohoh-i- 
; 4 ',HytCl.. 

Di-metl)yl-amldo-tri-phenyl-methaneO-,HuK 

*.«. (C,HJ,CH.C.H,NMe,. [132°]. 

Formation. —1. By heating di-phehyl-car. 
binol with di-methyl-aniline and PjO, at 160® 
(0. Fischer, B. 11, 961: 12,1690; A. 206,114). 

2. By heating benzophenone ohloride P^CCl, 
with dimethylaniline and ZnOL (F.; of, Faulv. 
A. 187,209). 

Pr^amfion. — Benzophenone (10 g.), di- 
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wee heated in sealed tabes (or ten hoars to 190*. 
4(ter driving over ezees^ o( dimethylaniUne and 
benzophenone the residue is extracted with 
ether, and after distilling this off the base is re- 
erystallised Irom alcohol (Doebner a. Petschow, 
A. 242, 842). 

Properties:—Colourless needles; si. sol. al¬ 
cohol, V. sol. ether and benzene. Does not give 
a colonring matter on oxidation. Is a weak 
base, and does not combine with HOAc. 

Salts .-B'HCl.—B'jH^PtCl, : needles; sh 
sol. hot water. 

Mtthylo - iodide Cj,H(,NMeI. [186*]. 
Large white plates. 

Tetra-methyl-di-anudo-trl-phenyl-methane 
OnEggN, i.e. (NMej.C,HJjCH.C,Hj. Lettco- base 
of malachite green. [102°] and [94°]. 

Formation. — 1. By heating a mixture o( 
benzole aldehyde (10 pts.) and dimcthylaniline 
(23 pts.) with ZnClj. The yield is 90 p.o. (0. 
Fischer, B. 10, 799, 1624; 11 , 950, 2274; 12 , 
1685; A. 206, 122). — 2. From benzylidene 
chloride, dimcthylaniline, and ZnCL^.—3. By 
heating di-amido-tri-phenyl-mothane with Mel 
and MeOH at 130° (F.).—4. By heating its 
carboxylic acid (di-methyl - aniline phthalin) 
(NMej.O„H,).CH.CaH,.COjH with barium hy¬ 
droxide.— 6 . From tetra - methyl - di - amido - tri - 
phenyl-carbinol (malachite green) by reduction 
with zinc-dust and HCl (Doebner, B. 11,1239; 
A. 217, 266).—6. A by-product in the action o( 
pbtbalyl chloride and in that ol benzoyl chloride 
on dimcthylaniline. — 7. By heating phenyl- 
glyoxylio acid with dimethylaniline and ZnOl, 
(Peter, B. 18, 639).—8. A by-product in the 
action ol ZnCl, on a mixture o( dimethylaniline 
and acetophenone (Doebner a. Potschoff, A. 242, 
833). 

Preparation.—A mixture of benzoic aldehyde 
(40 g.), dimethylaniline (100 g.), and 93 p.o. 
alcohol (40 g.) is heated on a water-bath, and 
pool, (65 g.) added slowly. The product is cx- 
tra<^ed with water, the filtrate ppd. by soda and 
the pp.recrystallised (rom alcohol (Nenoki, M. 9, 
1148). 

Properties. —Crystallises from benzene in 
lapparently triolinio) needles, melting at 102 °, 
and from alcohol in triclinio leaflets, melting at 
94° (E. a. 0. Fischer, B. 12, 796). Insol. water, 
V. sol. ether and benzene, si. sol. petroleum. In 
small quantities it can be distilled. Its salts are 
oxidised by MnO, or PbOj to malachite green. 
Nitric acid forma a hexa-nitro- derivative [200°]. 
When distilled with zinc-dust it is reduced to 
aniline, dimethylaniline, and p-amido-di-phenyl- 
methane (Manns, 0. C. 1888,1363). 

Salts.—B"HjCl, : colourless hygroscopic 
needles; v. sol. water. Gives off HCl at -100°, 
becoming B"HC1.—B"H.PtCl,: white pp., soon 
becoming yellowish-green. —The auroohloride 
is a golden-yellow flocculont pp.—Picrate 
B" 2 C^j(N 02 ), 0 H. [220°]. Aggrogatiorft ot‘ 

needles; m. sol. water. 

Di-teethylo-diAodide B"Mejl 2 . [ 2 J 8 °- 
222°] (F.) ; [231°] . (Doebner, B. 18, 2228). 
Plates, tables, or leaflets; v. sol. water. De¬ 
composed on fusion into Mel and the base. 

Tetra - methyl - ppo- tri - amido - tri - phenyl - 
methane ([ 4 ;l]NMe,.C.H 4 ),CH.O,H,NH, [1:2]. 

K . o-Amido-Uuco-malachite green. Formed 
^ iuoing, by means ol zino-dust and HOI, the 


product ol the condensation ol o-nitro-benioio 
aldehyde with dimethylaniline (fisohei a. 
Schmidt, B. IS, 688 ; 17, 1891). ^Colourless 
crystals (containing 0,HA. Gives a reddish- 
brown dye-stuff on oxidation. 

Acetyl derivative 0 , 2 H„(NMe,) 2 (NBAe). 
[186°]. Glistening crystals. Gives on oxida¬ 
tion (NMe 2 . 0 ,H,)rO(OH). 0 ,H,.NHAo. 

Tetra-methyl-tri-amido-tri-phenyl-methane 
OgHjjN, i.e. (NMe 2 .C,H,) 20 F. 0 ja[..NH. 2 - [fiS®]. 
Prepared by dissolving tetra-methyl-di-j^-amido- 
di-phenyl-oarbinol (20 pts.) in HOlAq (12 pts. ol 
S.G. 1'18) and water (100 pts.), heating to i00°, 
and adding aniline hydrochloride (10 pts.) 
(Nathansohn a. Miiller, B. 22, 1888). Small 
needles (from warm alcohol); v. sol. alcohol, 
ether, and benzene; insol. water. Aceording to 
analogy it should be identical with the prece¬ 
ding body. With Mel it gives CH(C.H,.NMe,I), 
[172°]. ‘ " 

Salts.—B"B[jCl 2 : yellowish-green crystal¬ 
line pp., got by adding HCl to an ethereal solu¬ 
tion ol the base. V. sol. hot alcohol, si. sol. 
ether, insol. benzene.-B"H,PtCl,: light-yellow 
flocculent pp.; v. si. sol. water and alcohol— 
Picrate B"C,H 2 (NOj) 30 H : light-green floo- 
culent pp.; v. sol. hot alcohol, insol. benzene 
and ether. 

Benzoyl derivative 

(NMa 2 .CA)»CH.CJH,.NHBz. [128°]. SmaU, 
slender blue plates (from warm alcohol); v. sol. 
hot alcohol and benzene, si. sol. ether, insol. 
water. 

Tetra - methyl - ppm - tri - amido -tri-phenyl- 
methane ([4:1] NMe 2 .C.H,) 2 CH.C,H,.NH 2 [1:3]. 
[130°]. Prepared by reducing m-nitro-tetra- 
methyl-di-amido-tri-phenyl-carbinol (E. a. 0. 
Fischer, B. 12, 803). Colourless prisms or 
needles. Gives a green dye on oxidation. 

Tetra-methyl-tri-p-amido-tri-phenyl-methane 
OaH„N.4.e. ([4:1] NMe2.CA).CH.G,H..NH,[l:4]. 
[162°]. Prepared byjreduoing the hydrochloride 
of p-nitro-tetra-metb'yl - di -p - amido-tri-phenyl-- 
methane with zino-dust (Fischer, B. 14, 2627). 
Colourless plates, si. sol. alcohol. Gives on oxi¬ 
dation tetra-metbyl-pararosaniline, a reddish- 
violet dye. 

Acetyl derivative [108°]. Needles. 
Yields on oxidation the corresponding oarbinol, 
a splendid green dye (Fischer a. German, B. 16, 
708). 

Fenta-methyl-tri -p. amido - tri -phenyl-meth¬ 
ane G 2 ,H 2 ,N, i.e. /NMe 2 .G„H,) 2 CH.G,H 4 .NMeH. 
[116°]. Obtained by heating penta-methyl-para- 
rosaniline with alcoholic ammonium sulphi&e at 
100° (Hofmann, B. 6, 360; E. a. 0. Fischer, B, 
12, 799; Fischer a. K 6 mer, B. 16, 2906). Large 
colourless needles (from alcohol). 81. sol. hot 
water, w sol alcohol and ether.—B"'j8H,Pt01,. 

Acetyl derivative [143'^. 

Heza-methyl -tri - amido - tri-phenyl-methane 
i-e- HO(OjH..NMejr Btexa-meth/yU 
paraleucaniline. [173°].'' 

Formation. —1. By treating chloral with dl- 
methylaniline and ZnOl, (E. a. 0. Fischer, B. 11, 
2097). The base so prepared melted, however, 
i.at 250°.—2. From orthofonnio ether H pt.) and 
di-methylaniline ( 8 * pts.) at 100 ° (Fsoher a.. 
Enorr, B. 17, 98).—8. By oondensatioa ol p-di- 
methyl-amido-b^zaldebyde with di-methyl-ani- 
line in presence ol dry HOI gas or ZnOl, (Bows- 



art 


DI-MBTH5LrAMn)<>TRI-PHENYi:^raOSPHINB. 


neek, B. 19, 86M.—1. From gVeol, dimethyl- 
aniline, end Zn 04 at 100®-190® (Henmann a. 
Wiemik, 3.^0,3421). Needles or prisms. When 
oxidised wiw MnO, and H^SO, it gives lonuio 
aldehyde and methyl vjolet (Fiaoherh 

Tri-methylo-tri-iodide t.e. 

0H{0,H,.NMe,l),. [185°]. From tetra- and 

hexa-methyl - tri -p • amido - tri -phenyl-methane, 
Mel, and MeOH at 100° (Holmann a. Girard, B. 
2 , 448; Fischer, B. 12, 2344). Yellow needles 
(oontaining aq), decomposes and becomes dark 
blue on fusion. Gives (OjgH^NjOljjgSPtClj 2aq. 

Hexa - methyl - opp (?)- tri - amido -tri-phenyl- 
nfbthane. Tri-methylo-tri-iodide 
OH(C,H,NMe,I),. [172°]. Obtained by heating 
the corresponding tetra-methyl-tri-amido-tri- 
phenyl-methane with MeI’(Nathansohn a. Muller, 
B. 22,1887). Small brown needles (from warm 
alcohol); v. sol. alcohol and hot ^vater, almost 
insol. ether and benzene. 

Hexa - methyl - mpp - tri - amido - tri - phenyl- 
methane. Tri-methylo-tri-iodide 
[8:l]NMe,I.O.H,.OH(OA.NMe,I[l:4]),. Formed 
by heating the base or the correspond¬ 

ing CH(0,H,.NH..), with Mel and MeOH at 120° 
(Fischer, B. 12, 802; 13,673). Crystallises with 
diffioulty, and is v. e. sol. water. Gives rise to 
8PtCl,2CH(0,H,NMe,Cl),. 

References. —Cniiono-, Cbloro-siteo-, and 
Nuro-, MEum.-AMiDo-pnENyi.-METiuNiis. 

TETBA-METHYL-DI-AMIDO-TEI-PHEirYh- 


METHANE CAEBOXYLIC ACID 0,,H,„NAi.«. 
(NMe,.0,H,),CH.O,Hj.COjH. Di-methyl-aniline 
phthalin. [200°]. Obtained by treating di- 
methyl-amido-phthalide^ith zinc-dust and HCl 
(Fischer, A. 206,101). Formed also by treating 
p-aldehydo-benzoio acid with dimethylanilino 
and ZnOl, (L 8 w, A. 231, 367). Plates (from al¬ 
cohol), V. sol. ether, el. sol. ligroi'n, m. sol. 
alcohol. Cone. H-^SO, forma a bluish-violet 
solution. Its zinc salt melts at 147° (L.). 
— Platinoohloride OjiH-jNsOjIIPtCl,. — 
Piorate: 0„H«N,0AH,(»0,),0H. 

• TETSA-METHYt-DI-AMIDO-TBI-PHENTL- 
METHAHE CABBOXYUC ALDEHYDE 


O^H^NjO i.«. (NMo.,.C„HJ.,CH.C.H,.CHO. From 
terephtbalio aldehyde, dimethylaniline, alcohol, 
and ZnOlj (L 6 w, A. 231, 881). Needles (from 
chloroform). SI. sol. alcohol, m. sol. benzene, v. 
sol. chloroforn*. Its phenylhydrazide melts at 
QOKO PfHl 

DI-MExItYI-'aMIDO-PHENYI, (a)-HAPH. 
THYL SDtPHONE 0„H„NSOj».e. 
NMe,.0,H,.SOrC,oH,. Formed, together with' 
tetra^ethyl-di-amido-di-phenyl-methane, by 
heating dimethylaniline (2 mols.) with the chlor¬ 
ide of naphthalene (o)-Bulphonio acid (Michler 
a. Salathd, B. 12, 1789). Crystals, v. sol. alco¬ 
hol and ether. Cone. HOlAq at 180° splits it 
up into naphthalene, H,SO,, aniline, and MeOl. 
Zinc and HjSO, give dimethylaniline and 
naphthyl mercaptan. Fuming HNO, gives totra- 
nitro-methyl-aniline an^ nitro-naphthalene sol- 
phonic acid. 

Dl-methyl-amido-phenyl (B)-nBphthyl srf- 
phone. :^sembleB the preceding body in its 
mode of preparation, properties, and decompo- 
sitionB (M. a. S.). 

DI-HI^Yli-p.AMIDO - PHENYL • OXAHIO 
ACID 4 . t. NMerO;B:..NH.OO.OO,H. 

[193°]. %a ethyl e&ar i« fomed by boiling di- 

T«6. m. 


methyl-p-phenylene-diamine with oxalic other 
and separated by solution in alcohol from tin 
accompanying tetra-methyl-di-amido-di-phenyl 
oxamide (Sendtner, B. 12, (i30). The ether b 
then saponified by alcoholic EOH. Needlei 
(from water) or plates (from alcohol). 

Ethyl ether RtM. [117°]. IJeUow plate* 
or needles, v. sol. warm alcohol. 

DI- METHYL- AMIDO - PHENYL-OXAMIDB 
0,„n„NjO, i.e. NMe,.0,H,.NH.CO.CO.NH, 
[259^.^ Formed by treating di-methyl-amido- 
phcnyl-oxamio other with alcoholic NH, (Sendt¬ 
ner, B. 12, 632). Nodules (from alcohol).— 
BjHjSO,: crystals. 

letra-methyl-di-amido-di-phenyl-oxamide 
NMe 2 . 0 .H,.NH.C 0 .C 0 .NH. 0 „H,.NMe,. Formed 
as described under di-inethyl-amido-phenyl- 
oxamic acid (Sendtner). Small yellow needles, 
insol. water, si. sol. boiling alcohol. Does not 
melt at 270°. Diaoid base, forming salts soluble 
in water. 

TETBA-METHYL-DI - AMIDO - DI -PHENYL 
OXIDE C,.Hj.N,0 i.e. (NMo,.C,H,)-0. [119°]. 
Formed by boiling the corresponding sulphide 
(‘ thiodimethylanUine ’) with an ammoniacal 
alcoholio solution of AgNO, (Holzmann, B, 21, 
2056). Stellate groups of colourless needles, 
insol. water, si. sol. cold alcohol, ether, and benz¬ 
ene. Beadily soluble in acids. Cone. HClAq 
at 200° gives MeCl and aniline.—B"Hj,PtCl,: 
minute bright yellow plates, si. sol.hot alcohol. — 
Picrate. B"20„H,(NO,),OH. [160°]. SmaU 

yellow needles, si. sol. cold alcohol and benz- 


Tetra - methyl - di - amido - di-phenyl - di -oxide 
(NMoj.O„H,)A- Di-oxy-di-methyl-aniline. 
[91°]. Obtained by adding (4 mols. of) silver 
nitrate to an alcoholio solution of tetra-methyl- 
di-araido-di-phenyl-di-sulphide (NMOj.CjH,)jS, 
(1 mol.) treated with cone. NH,. It is also 
formed by the action of Fo^Cl, upon the cone. 
HGl solution of the same base. Thin silky 
needles, or plates. V. e. sol. alcohol, ether, and 
benzene, sol. hot water. It dissolves in acMs, 
but its salts are not crystalline (Merz a. Weith, 
B. 19,1673). 

TETEA - METHYL-DI-AMIDO-DI -PHENYl- 
OXINDOLE C„H,«N,Oi.«, 

OA-0(OA-NMe,), 

I I . Di-methyl-anilvne- 

NH—CO 

isaiin. [234°]. Formed by heating isatin with 
dimethylaniline and ZnOlj (Baeyer a. Lazarus, 
B. 18, 2642). Glistening colourloss prisms. SL 
sol. ether, alcohol, and li^oin, insol, water. 
Dissolves in acids. On oxidation it gives a 
splon^d bluish-green dyo-stull. 

DI-METHYL-AMIDO-TEI-PHENYL-PHOB- 


PHINE 0 »H„,NP i.e. NMe,.0,H,.P(OA)r 
[162°]. Formed by the action of sodium on a 
mixture of ohioro-benzene and NMe,.0,H,P01, 
(gohenk a. Michaelis, B. 21,1602). Colourless 
crysh^, v-|p. sol. benzene, si. sol. alcohol and 
ether. Weak base, being almost entirely ppd. 
by water from its solution in HClAq. ’’ 

Hexa-methyl-tri-amldo-tri-phenyl-phospblne 
(NMe 2 . 0 ,H,)jP. p73°]. Formed by heating di- 
'methylaniline with PCl^ in a sealed tube (Hani- 
mann, B. 9,846). Formed also as a by-product, 
in the action of PCI, on dimethylamline in 
presence of AlCl, (S. a. M.). Oolourless needles. 
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which torn bine on exposure to air. V. e. sol. 
ohiorotorm, v. sol. dilate HClAq, m. sol. hot 
■Jcobol. » 

f DI. METHYL n AMIDO-PHEHYI PHOS- 
PHINOUS ACID V. Di •MlSTllYL-AMlDO'BlfMZBNE 
rSOSPHINIO ACID. 

TETEAijMETHTI-DI-AMIDO-DI-PHENYI. 

PHTHALIDE 

(NMej.0^j)..C<^®^‘^C0. Dimethylaniline- 

TphOuMCn. [191°]. Prepared by boating dimethyl- 
aniline with ZnClj and plithalyl chloride or 
phthalio anhydride (0. Fischer, J3. 9,17S3 ; 10, 
952; 12,1G91; A. 206, 92). Colourless pointed 
crystals, insol. water, v. sol. benzene, v. si. sol. 
ligroiin. Keduoed by zinc-dust and nOAo to 
tetra-mothyl-di-amido-tri-phenyl-methane car¬ 
boxylic ocid {dimetliylaniline-phthaliu). Potash- 
lusion gives dimethylaniline, HOBz, and 
phthalio acid. HNOj gives a hoxa-nitro- deri¬ 
vative which decomposes at 230°. 

Salts.—B"HC1: small needles, m. sol. water. 
—hygroscopic crystalline mass, got 
by passing HCl into the ethereal solution. Gives 
off HCl (1 mol.) at 100°.—B^.H^PtCl,: crystal¬ 
line pp.—B"n 2 PtCl, aq: prisms. — Pi orate 
B"20„H.,(NOJ,OH. 

Methylo-iodide [c. 185°]. 

Phthal-green CajH^N-Oj. This substance, 
isomerio with the preceding, is also formed in 
the action of phthalyl chloride on di methyl- 
aniline in presence of ZnCI^ (Fischer). Its 
hydrochloride, B"HC1, forms greenish-yellow 
needles, m. sol. water. Its zinc double salt crys¬ 
tallises in brass-yellow needles whioh form a 
green solution in water. Zinc and I’^Cl reduce 
it to a leuoo- base C.,,H.^,N.jO which crystallises 
in small prisms [23G°], and is easily re-oxidised 
to phthal-green. 

TEXEA - METHYL - DI-AMIDO-PHENYL-DI- 
PEENYLEME-OEIDE-CABBIHYL CHLOIUDE 

Tetra-mcthyl-rosam- 

ine. Formed from bcnzotrichloride and di- 
methyl-OT-ajhidophenol at 60°-00° (ITeumann 
a. Bey, 23. 22, 3002). Bark-red flooculent pp., 
strongly fluorescent in acid or neutral solution. 
HjSO, dissolvcsit giving an orange-yellow colour, 
becoming dark-red on addition of water. Silk 
and wool are dyed in feebly acid bath rose to 
blnish-red. 

Salts.—B'HCl: dark-rotVncodles with steel- 
blne reflex, v. sol. water and EtOH forming solu¬ 
tions with a splendid blue-red colour, and yellow 
fluorescence.— (C,,.,Hj,N.;OCl)..PtCl,: dark-red pp. 

DI - METHYL - AMIDO - PHENYL- PROPANE 
0„H„N i.e. NMe,,.C.H,.CHj.OH.,.CH,. 2>j- 
methyl-amulo-propyl-benzene, (230°). From 
p-bromo-di-mcthyl-aniline, propyl bromide, and 
sodium (Claus a. Howitz, 23. 17,1327). Oil. 

Methylo-iodide NMo,I.C„H,.Pr. [IGBtl], 

Tetra - methyl - di - amido - di -phenyl - propane 
(NMe^G^,).;CMer [83°]. From acetone (1 mol.), 
dimetnylaniline (2 mols.), and ZnCl, (DGebner, 
S. 12, 813). Long needles. 

DI-METHYL - AMIDO - PHENYL-ftUINON. 

/O ■ 

IMIDE C..H„N.O i.e. Ofi/\ 
fJienol-lfiue, Formed b;^ adding quinone chlor- 


imide to a solution of di-methyl-aniline in eon- 
oentrated aqueous oxalic acid (Fogh, B. 21,889h 
Formed also by the action of NaOH on di- 
methyl-phenylene green (Mahlau, B. 18, 2914). 
Black crystals (containing 4 aq.) Yields, when 
treated with hot dilute HClAq, quinone and di- 
methyl-phenylene-p-diamine. May be reduced 
to a Icuco- base. 

Sulphonio acid 
yO 

SOjH.CjHj^ I .' Formed by passing 

\M.O.H,NMej 

chlorine into amido-phonol sulphonio acid sus¬ 
pended in water, and then adding di-methyl- 
aniline (F.). Slender needles, v. si. sol. hot 
alcohol, insol. cold water and other. Its alka¬ 
line solutions are blue. Cone. H.SO 4 forma a 
cheiTy-red solution. 

TETEA-METHYL-DI-AMIDO-DI-PHENYL. 
SULPHIDE , (NiMo.,.0„H,),S. Thiodimethylani- 
line. [126°]. Formed by hooting dimethyl 
aniline with persulphooyanic acid or SCl^ (Tur 
sini, B. 17, 584; Ilolzmann, B. 20, 1640 ; 21 
2056; Michaelis a. Godchaux, B. 23, 654). 
Light-yellow needles, si. sol.alcohol and benzene. 

Reactions, —1. Silver nitrate converts it into 
(NMej.C„Hj).;0.—2. On heating with reduced 
copper (10 pts.) at 300° it yields NPhMe. 

Salts.-B''H„Cl 2 . [176°]. White mass be- 
coming coloured in the air, extremely sol. water. 
— B"H.,PtCI„ 2aq. — B'TI.FoCy, 6 aq : white 
powder, m. sol. water.—B''C„ hJN 02 ),OH. 
[142°]. Yellow needles (from hot alcohol).— 
B'' 2 CA(N 02 ), 0 H. Amorphous. [146°]. — 
B'HNCS : [168°]; pearly plates. 

Tetra-methyl-di-amido-di-phenyl-di-snlphide 
(NMe-C„H,)jS 2 . Di-sulphido- or cU-thio-di- 
methyl-aniline. [118°]. Formed by adding 
SjClj, diluted with petroleum-ether, to a dilate 
solution of dimethylaniline in the same solvent 
(Merz a. Weith, B. 19,1670). Formed also by 
heating di-methyl-p-amido-phenyl ethyl di-thio- 
carbouate with an^alcoholio solution of aniline 
at 200° (Lcuckart, J. pr. [2] 41, 208). Small 
yellow needles, e. sol. CS^, more sparingly 
in hot benzene, alcohol, and petrolenm-ether, 
nearly insol. water. Copper-powder removes 
the sulphur at 0 . 230° forming dimethylaniline 
and other products. By the action of FOjCl,, or 
of alcoholic NH, and silver nilrate, it is con¬ 
verted into tetra-mcthyl-di-amido-di-phenyl-di- 
oxide (NMe 2 .C,H 4 )jOj. By tin and HOI, or by 
sodium-amalgam, it is reduced to di-methyl- 
amido-phenyl-mOrcaptan, which is readily re¬ 
oxidised to the di-sulphide. Its salts are gummy 
and amorphous, they are decomposed by water. 

Tetra - methyl - tetra - amido - di-phenyl-disnl- 
phide (N 5 IejC„I^(NH 2 ))sSr Formed by atmo¬ 
spheric oxidation from di-methyl-di-amido- 
plien;^! mercaptan NMOj.C,n,(NH 2 )SH (Berntb- 
sen, A. 251, 1). Thick oil, sol. ether, alcohol, 
and benzene. Dissolves in acids, but reppd. by 
alkalis. In benzene silution it combines with 
sulphur forming a persulphide [97°], apparently 

DI-METHYL-AMIDO. DI-PHENYL 8 UL 
PHONE 0,H5.SO,.CA.NMer [78°] (B.); [82°] 
(M. a. M.). Formed by heating dimethylaniline 
with benzene sulphonio chloride (Miohler, B. 10, 
1742; Van Bomburgh, B. T. 0. 2,805; Mioblei 
a. Meyer, B. 12, 1791; Blassencamp, ^ IS, 
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IMS). Keedlei (from alcohol), insol. water, t. 
e. sol. alcohol, ether, and benzene. HClAq at 
180° splits it np into MeCl, aniline, and benzene. 
Zinc and H,SO, reduce it to phenyl mercaptan 
and dimethylaniline. HNO, gives yellow crys¬ 
tals of tetra-nitro-methyl-aniline [127°]. 

MErBnri-AMIDO-PHElIYI.-THIAZOI.E 

S-C(NHMe)v 

i.e. I >N. [138»]. From 

CH;CP1»-/ 


»-bromo-aoetophenone and mcthyl-thio-urea 
(Traumann, A. 249, 46). Yellow plates (from 
etrifer), insol. water, m. sol. alcohol. With HClAq 
at 220 ° it yields methylamine. 

lETBA - METHyi-DI-AMlDO.ra.PHEIlYL- 
THIENYl-METHANE 0.„H.,^N.,S i.e. 
(NMoj.CsH,)jCH.O<HjS. Thiophene leuco-mala- 
chite green. [93°]. Formed by hei-ting thio- 
phenio aldehyde with dimethylanihue, ZnCl,, 
and a little alcohol (Peter, B. 18, 53S ; Levi, B. 
20,614). Formed also by heating dimethyl-ani¬ 
line with thienyl-glyoxylic acid 0 ,HjS.C 0 .C 0 aH 
and ZnClj (P.). Needles, insol. water, v. sol. 
alcohol and ether. The alcoholic solution turns 
green in the air. MnO-^and dilute II^SO^ oxidise 
it to the carbinol (NMe 2 . 0 ^H,),,C( 0 H).CjH 3 S, 
which is a dark-brown oil, sol. alcohol and ether, 
and forming salts which dye a splendid yel¬ 
lowish-green (Thiophene qrcen ).—Platino- 
chloride CjiIIj.N.SH^PtGl,. — Picrate 
C„H,^N.,S2C.H,(N02),(0 H). [c. 208°]. Yellowish- 
green needles, si. sol. cold water, v. sol. alcohol. 

Di-methylo-di-iodide 
C,H,S.CH(C.H,.NMeJ),. [212°]. White plates. 

TETSA-MEIH YL - DI-AMIDO-DI-PHENYI - 
IHIOKETONE tl. TETBA-METnYIi-DI-AMinO-THIO- 


bbuzofuenone. 

DI-HETHYl-DI-AMIDO-PHENYL THIO- 
SUIPHFBIC ACID NMej.O„H3(NH,)3.SOjH. 
[193°-204°]. Obtained by adding an alkali to 
a Ys p.o. solution of methylene red until the 
colour is destroyed, then acidtflating with HO Ac 
and exposing to the air. Formed also by the 
action of a strong solution of SO^ on di-mcthyl- 
di-amido-phcnyl mercaptan (Bornthson, A. 261, 
1). Crystals, si. sol. water and alcohol. Its 
dilute aqueous solution gives a purple colour 
with traces of iodine or of FeCl,. The hydro¬ 
chloride crystallises in prisms. 

Reactions.—1. A mixture of di-methyl-di- 
amido-phenyl thio-sulphuric acid with dimethyl- 
aniline when oxidised by K^Cr-^O, and HOAo 
/N.C.H 3 (NMc 3 ). 

forms the indamine 0,H,^ I ^S, an 

\nMo.,.O.SO/ 

emerald-green powder (containing iaq), and 
yields NMo,.O.H,.NH.O.H,(NMe,).S.SO.H on re¬ 
duction, a body which is v. sol. hot alcohol and 
acids.—2. A mixture of the thio-sulphuric acid 
with aniline hydrochloride gives on oxidation 
.N.C.H3(NMe3)v 

C.,H„N.S 30 , ».«. 0,h/ I* >S (?) an 

\nh, . 0 . SO/ 

insoluble green compound decomposed by 
water. Prolonged boilii% with dilute FeCl, gives 
/N(NMeJ. 

I >3, a bine powder with bronze 

^NH-^ 

lustre.— 8 . A mixture of di-methyl-di-amido- 
phenyl thiosolphurio acid witho-toloidine yieldi 


on oxidation the homologous 0 „H„N,SjO| as a 
bluish-grey powder. 

Tetra-methyl-di-amido-^henyl thiosnlphurie 
acid C 3 H 3 (NMe,)., 8 .SO,H. [176°-182°]. Ob- 

tained by dissolving totra-metbyl p-phenylene 
diamine (2-7 g.) in HCl (1-56 o.c. of 33 p.c.) and 
adding aluminium sulphate (10 g.), atid sodium 
thiosulphate (C -6 g.) dissolved in water (36 o.c.). 
-A cold solution of K.CrjO, (25 o.c. of a 6'67 p.o. 
solution,' is then added, and the resulting liquid 
loft to stand. The precipitate which then sepa¬ 
rates is recrystalliscd from alcohol (Bernthsen, 
A. 251, 60). Pistes, sol. hot water and acids. 
Zinc and HCl reduce it to the mercaptan 
C.H,(NMoJ,SH. 

TETBA-METHYL-DI-p-AMIDO-DI-PHElfYI. 
THIO-DBEA C,„HaN ,8 i.e. (NMe 3 . 0 ,H 3 .NH) 3 S. 
[186°]. Formed by boiling di-methyl-p-phenyl- 
eno-diamine with alcoholic CSj (Banr, B. 12, 
633). White needles, insol. water and cold al¬ 
cohol.—B"H.,Cl 2 : crystalline powder. 

Acetyl derivative [71°]. White plates. 

TETBA - METHYL - DI - AMIDO - DI - w - PHE¬ 
NYL-XOLUIC ALDEHYDE C 3 ,H„N 30 i.e. 
(NMe 3 .C.H 3 ). 3 CH.C„H,CHO. Aldehyde of the 
leuco- base of malaehite green. [143°]. Obtained 
by boiling an alcoholic solution of terephthalio 
aldehyde 0„H,(CHO).,with di-methyl-aniline and 
ZiiClj (W. Ii 6 w, A. 231, 381). Prismatic needles 
(from chloroform). Forma a crystalline com¬ 
pound with NaHSO,. Its phenyl hydrazide 
melts at 225°.-B'Tiy?tCl„. 

TBI - METHYL - TBI - AMID 0 -DI - PHENYL- 


TOLYL-CABBINOL O-aH^N^O. Formed by beat¬ 
ing rosaniline chloride (1 pt.) with Mel (2 pis.), 
MeOH (8 pts.), and KOH (1 pt.) (Hofmann). 
Formed also by allowing an alcoholic solution 
containing rosaniline and ‘ iodine green ’ to stand 
in the cold (Girard a. Willm, Bl. [2] 25, 200). 

The salt NnMo.O.H 3 Mo.C<^'j®‘”™®j;j is one 
I_1j 

of the substances known as Hofmann’s violet 
(Hofmann, G. R. 64, 428; 66 , 946, 1033; 67, 
1131). Its absorption-spectrum has been studied 
by Hartley (0. J. 51, 172). 

Fenta - methyl - tri - amido - di - phenyl - tolyl- 
carbinol 


NMe.,.C,H 3 Me.C(OH)( 0 ,H,NMeJ(CJE[,NMoH). 
The chloride NMe 3 . 0 .n 3 Mo.O<°^-™^gQ, 


«3 probably the chief constituent of Hofmann’s 
violet obtained by heating rosaniline with McCl. 
It has a green lustre and forma a violet solution 
in water. The solution is decolourised by zinc- 
dust. HCl turns the solution first green, then 
yellow. NaOH gives a brownish-red pp. Cone. 
HjSOj gives a brownish-yellow solution changed, 
on dilution, through green to blue. It dyes wool, 
silk, and mordanted cotton violet. 

•kexir-methyl - tri-amide - di-phenyl-tolyl- 
carbinol NM® 303 H 3 Me.C(OH)(CjH,NMe 3 ),. The 
zinc double salt of the methylo-ohloride o( this 
body 03 ,H„N, 01 ,Zn OT 

NMa,.OAMe. 0 <°«g;«“®'^„Ol^ appears to 


constitute the dye known as ‘iodine green,’ which 
is obtained by heating rosaniline with MeCl, or 
by the action of MeOl on Hofmann’s 'violet. Tho 
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•omspondlng iodide obtained by 

heating Mel (2 pts.) with MeOH (2 pte.) and 
tosaniline (1 pt.) at IbO’ (Hofmann a. Oirard, B, 
2,440). The zinc double chloride forms a bluish- 
green aqueous solution, turned reddish-yellow 
by hydrochloric acid, and rendered colourless by 
caustic soda. It dyes silk green. When heated 
strongly in the dry state it becomes violet. Its ab¬ 
sorption-spectrum has been studied by Hartley 
(0. J. 51, 176). Iodine green may be,reduced 
to penta-methyl-tri-amido-di-phenyl-tolyl-meth- 
ane NMe,.OeH,Me.CH(O.H,.NMej)(C,H,NHMe) 
[173°] (0. Fischer a. G. Kbrner, B. 16, 2910). 
Besides the bodies here described other methyl¬ 
ated rosanilines are doubtless formed in the 
methylation of rosanilino. 

DI - METHYL - AMIDO - PHENYL -p - TOLYL 
SULPHONE 0,iH„NS0, i.c. 
[4:l]C.H,Me.S0,.0„H,NMe.,. [95°]. From 

OiHiMe-SOgCl and dimcthylaniline (Michler a. 
Meyer, B. 12, 1793). Split up by HCl at 180“ 
into MeCl, aniline, H^SO,, and toluene. Zinc 
and'H.jSO| reduce it to p-tolyl mercaptan and 
dimethylaniline. 

DI - METHYL -p - AMIDO. PHENYL -UEEA 
0,H„N,0 i.e. NH,.CO.NH.C.H,NMe,. [179°]. 
From potassium cyanate and di-methyl-p-phenyl- 
ene-diamine (Binder, B. 12,636). Long needles, 
boL hot water.—B'.jH»PtClj: yellow leaflets. 

Tetra-methyl-di-p'-amido-di-phenyl-urea 
0„H„N,0 U. COfNH.OANMe,)^. [2C2°] (B.); 
[246°] (M. a. Z.). Obtained by heating urea with 
di-methyl-p-phenylene-diamine (Binder, B. 12, 
686 ). The same body is apparently obtained by 
the action of COCl^ on di-methyl-p-phenylene- 
diamine (Michler a. Zimmermann, B. 14, 2179). 
— B''H,C1,: soluble crystalline powder. — 
B"EBO,: el. sol. water.-B"H,PtCl.. 

METHYL-AMIDO-PEOPANE SULPHONIO 
ACID NHMe.CH.^CHMeBOsH. [220°-22.3°]. 
From melhyl-propyleno-i)>-thio-urca and bromine- 
water (Gabriel, B. 22,2989). Colourless columns, 

©• sol* w&tor* 

METHYL-a-AMIDO-PEOPIONIC ACID 
0,H.N0a *.». CH,.CH(NHMe).C 02 H. [260°]. 
From (i-chloro-propionio ether and aqueous 
methylamine at 130° (Lindenburg, J. pr. [2] 12 , 
244). Prisms. Decomposed on fusion. Tastes 
sweet. Its copper salt crystallises in dark-blue 
prisms.—HA'HCl. [110°]. Deliquescent prisms. 
HjA^H^PtCi,: trielinic prisms. — HA'HNO,. 
[126°]. MonooUnic prisms.,. , 

Di-methyl-a-amido-propionic aoii. Me Iky lo- 
chloride CH 3 .CH(NMe, 01 ).C 0 JH. Formed by 
treating a-chloro-propionic ether with trimethyl- 
amine, saponifying the resulting ether with ba¬ 
ryta, and adding HCl (Briihl, B. 9, 84). Very 
hygroscopic, forming (C,H„NOjCl)jPtCl 4 crystal¬ 
lising in roseate prisms, and 0 gH, 4 N 0 . 4 AuCl, 
crystallising in golden needles. The correspon¬ 
ding Anhpdrtdsof the MsfAj/Zo-hpitrossicfe 

ch..oh 4 ^^o or ‘ betaine ’ fs formed on 

adding baryta to the methylo-ebloride and sub¬ 
sequently neutralising with H,SO,. It forms 
eYtremely deliquescent crystals, and is neutral 
in reaction. The iodide (CjS^NOJ^HI forms long 
colourless prisms, v. sol. alcohol and hot water. 

DI-METHYL-AKIDO-P^OPYI ALCOHOL «. 
Di-iBT^-ozx-nfmri^iicnii. 


Tetra>metliyl-p-di-aiDldo4soptop]rl alcohol 
OA.NiO i t- (NMe,OHy,OH.OH. (170°-185“). 
Formed from di-ohloro-isopropyl filoohol (s-di- 
ohlorhydrin) and NMCjH at 60° (Berend, B. 17t 
610). Iiiqnid, v. o. soL water.—B"HjPtCl,: 
yellow plates. 

Bemoyl derivative (NMe 2 . 0 H)), 0 H. 0 Bs.' 
Forms a platino-ohloride B"H 2 Pt 01 , crystallising 
in tables. 

DI-METHYL-AMIDO-PBOPTLENE OLTCOL 
C^HijNCj i.e. NMe,rCH,.CH(OH).CH,OH. (217°). 
From dimethylamine and chloro-propylene 
glycol (chlorhydrin) (Both, B. 16,1153). Thick 
syrup: V. e. sol. water, alcohol, and ether.— 
B'APtCl,. 

Methylo-chloride 

NM 04 C 1 .CH,.CH( 0 H);cH,( 0 H). From the ohlor- 
hydrin and NMe, at 100° (V. Meyer, B. 2,186 ; 
Hanriot, A* Ch. [5] 17, 99). Needles, v. e. sol. 
water.—( 0 ,H|,,N 0 . 4 Cl),PtCl 4 : crystalline tables.— 
CjHi.NOjAuCV [190°]. Orange crystals, m. 
sol. alcohol. 

Di-benzoyl derivative 
NMe,.CH,.OH(OBz).CH. 4 (OBz): olL-Piorate 
B'C 4 H. 4 (NOJ,OH, [100°]. Laminss (Both, B, 
15,1153). 

DI - METHYL. (B. 2) - AMIDO - QEINOLINB 

NMe,.0 : CH.O.OH:OH 

C,H 4 (NMe,)N i.e. ] Hi- [66°]. 

CH:CH.O.N:CH 

(0.); [58°] (0.). (o. 335°). Prepared by boiling 
a mixture of u-di-methyl-p-phenylene-diamine 
(25 pts.), glycerine (60 pts.), nitro • benzene 
(ISpts.), and H^SO, (60 pts.) (La Coste, B. 10, 
672). Colourless crystals. Y. sol. alcohol, ether, 
and benzene. 

Picrate B'(C,Hj(NOj),OH): very fine orange 
needles [216°]. 

Methylo-iodide B'Mel: long red needles. 
—(BMeCl)JPtCl 4 . 

Methylo-chloride B'MeOlaq. [244°]. 
Long scarlet hygroscopic needles (Ostermayer, 

B. 18,596). •> 

Methylo-chloride of the tetrahydrxde 
NMerC,H,.NMeClnq: [220°], fine colourless 
needles. With ICl it forms NMoj.O,H,jNMeOH01; 
[127°], separating in small yellow crystals 
(Ostermayer, B. 18, 696), 

TETBA . METHYL . DI • AMIDO - QDINONE 

C, Hj(NMej),0,. [174°]. Bed'tables. Formed 
by dissolving ordinary quiuone in aqueous di¬ 
methyl-amine (Mylius, B. 18, 467), 

DI. METHYL - AMIDO - 8DLFE0 • BENZOIC 
ACID 0 .H,(NMe*)(S 04 H).C 0 jH [4:2:1|. Obtained 
by heating the silver salt of amido-^pho- 
benzoic acid with Mel and MeOH at 100° 
(Hedrick, Am. 9,413). Easily soluble crystals. 
—CpA'VBaELA'V 

TETBA-ME THYL-DI - AMIDO-THIOBENZO. 
PHI^NONE C„H4.N.4S ».«. CS(O.H4NMeJr [IW®] 
(B.): [202°] (G.). S. (alcohol) -072 at W. 8 . 
(ether) -27 at 18°. S. (chloroform) 4-68 at 18®. 
Formed by passing HjS into an alcoholic solu¬ 
tion of the hydrochloride of tetra-methyl-di- 
amido-benzophenone imide (auramine) at 60° 
(Fehrmann, B. 20, Baither, B. 20, 1781, 
8289). Formed also by the action of OS, on 
auramine (Graebe, B. 20,3266). Obtained also 
from CSCl, and dimethylaniline. Baby-red 
crystals, with blue lustre. IntoL watM ahd 
tight netroleutn, •). •«!. othjr splyenti. {tf 
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folationi in benzene and 0S,*ar8 dark red with 
green fluoreapenoe. 

BeacUom. —1. Hot dilate hydrochloric acid 
girea HjSand tetra-me^yl^di-imudo-benzopbcn- 
one. — 2- Water at 120° under pressure also 
forma COfOjHiNMeJr— 8 . Boiling concentrated 
nitrio acid forme C 0 ( 0 ,Hj(N 02 )j.NMc.N 02 ) 2 , 
whence hydroxylamine hydrochloride forms 
C 0 (C,H,(N 02 ) 2 .NMeH), [o. 19«°].-4. By heat- 
ing with excess of Mhiyl chloride it is converted 
into CCl 2 ( 0 ,H 4 .NMe.) 2 , a greyish-green powder, 
^omposed by water with production of 
CD( 0 ,H 4 NMe.;)j.— 6 . Aniline hydrochloride at 
160° forma phenyl-auraraine NPh:C(CJl ,NMe 2 ), 
[171°]. — 6 . Phcnyl-hydraeim at 100 ° forms 
CO{C,H 4 .NMe 4 ) 2 . Aniline at 150° also forms 
this ketone.—7. Hydroxylamine gives the oxim 
of tetra-methyl-di-amido-benzophcnone.— 8 . Dis¬ 
tillation over red-hot zinc-dust yields di-mcthyl- 
aniline and tetra-methyl-di-amiao-di-phenyl- 
methane.—9. Acetyl chloride in the CSj solution 
forms 0 „Hj„N. 2 SAcC 1 , which forms a red alco¬ 
holic solution and a greenish-yellow solution in 
benzene. It begins to decompose at ICO’.— 

10. Benzoyl chloride in CS^ forms a similar 
compound 0 „H»,N 2 SBzCl, which is insol. water, 
but decomposed by solution in alcohol. — 

11. Boiling with Ae^O and NaOAo forms 
OjjH^NjSO,, a dark-grey powder.— 12. Methyl 
iodide appears to give C|,Ha,N. 2 SMeI, which 
forms green plates with coppery lustre, dccora- 
poses at 108°, and yields a deep bluish-green 
aqueous solution with red fluorescence. It dyes 
silk green.—13. CSOlj acting on its CS^ solution 
forms a black powder, probably C„H„„N. 2 SCSClj. 
In chloroform solution, CSCL forms white crusts 
of CCUC.H,NMe..) 2 CHCl,. 

METHTL-AHiDO-THYHOaniKOIfE 
C.,H„N 0.2 i.e. 0 ,H,.C„HMe(NHMe) 02 . [74°]. 

Prom methylamine and thymoqninone in alco¬ 
holic solution (Zincke, B. 14, 97). Dark-violet 
laminm (from very dilate salcohol). Volatile 
With steam. M. sol. water, v. e. sol. alcohol. 
The solutions are deep violet. Alcoholic HCl 
converts it into methylamine and oxythymo- 
quinone. 

Si-methyl-amido-thymoquinone OijHuNOj 
».e. C,H,.C,HMo(NMej)Oj. Prepared by mixing 
dimethylamineawith thymoqninone in alcoholic 
solution (Schulz, B. 16, 899). Dark-coloured 
oil. Volatile with steam. Split up by heating 
with dilute HCl into oxythymoquinone and di- 
methylamine. • * 

DLaethyl-di-amidO'thymoquinone 
0„H,X0, i.e. 0»H,.0.Me(NHMe)20,. [203°]. 

Formed, together with methyl-amido-thymo- 
quinone, by treating a cold concentrated alco¬ 
holic solution of thymoquinone wiih methyl¬ 
amine (Zincke), Formed also by the action of 
methylamine on di-bromo-thymoquinone. Long 
reddish-violet needles (from alcohol). Decom¬ 
posed by KOH or H-SO, in Wcoholic solution 
into m ethyl amine and m-oxy-thymoquinone. 

XSTSYL-AldOO-TOLlIEirB v. MErnri,- 

TOLumont. , 

Kethyl-dl-amido-tolneac v. MsTBVi.-Tot.Ti.- 

Xstbyl-tri-ainido-tolnenc i.e. 

OAMe(NHj),(NHMe). The hydrochloride 
"\H,CLaq u prepared by reducing the nitra- 
nine of di^tro-methyW-tolnidine with tin and 


HOI (Van Bomburgh, B, T. 0. 8 , 400). It forms 
small crystals. s 

Di-methyl-amido-toluene fulphonio acid • 
0,H„NSOa i.e. NMerC.n,Me.SO,H [2:1:47]. 
Pormod by heating di-methyl-o-toluidine (1 pt.) 
with HaSO. (4 pts.) at 180° to 2107 (Miohler a. 
Sampaio, B. 14, 2168). Large glittmng prisms 
(from water); insol. alcohol, v. sol. hot water.— 
CaA j (dr'ed at 130°). Nodules.—BaA , (dried at 
130°). Lamina); v. sol. hot water. — ZnA',: 
needles. 

TETKA-METHYI,-DI-AMIDO.DrrOI.YI. 
NMe2.C,HjMo.C,H3Mc.NMc3. Tetra • methyl- 
tolidine. [80°]. Formed by oxidising di- 
mcthyl-o-toluidine with MnOjand dilute H-SO,. 
Formed also by inethylation of di-amido-ditolyl 
(Miohler a. S.-impaio, B. 14, 2170). White 
plates; sol. ether and hot alcohol, insol. water. 
—B"H„Clj: white needles.—B"HjPtCI,: yellow 
crystalline pp. 

Tetra-methyl-di-amido-ditolyl i.«. 

NMe 2 . 0 .H,Me.C.H 3 Mc.NMe 2 . [190°]. Formed 
in small quantity by heating dimcthyl-o-tolmdine 
with HjSO, (M. a. S.). Long needles; sol. hot 
alcohol, ligroin, and ether, insol. water. Gives 
a green colouration with FCjCljand yellow colour 
with OrOj. 

Tetra-metb yl-di-amido-ditolyl (?) i.e. 

NMo 2 .C.H,Me.CaH 3 Mc.NMej. [67^. Prepared 
by heating dimothyl-p toluidine with H^SO, 
(Michlor a. Pattinson, B. 14, 2167). White 
needles; sol. alcohol and ether, insol. water. 
—B"H.2Cl2PtCl,. 

DI . METHYL - AMIflO - TOLYl - BDTAHE 
C„Hj,N i.e. C.H,.C,H,Me.NMe 2 . [261°]. From 
amido-tolyl-butane and Mel (Effront, B. 17, 
2339).—B'jytCl,. 

DI-METHYL. AMIDO-TOLYL METHYL 
KETONE C„H|,NO i.e. 

[l: 2 : 6 ]O.H 2 (Cn 2 )(NMe 2 ).CO.CH,. [95°]. Flat 

yellowish prisms; e. sol. alcohol, ether, and hot 
water, nearly insol. petroleum-ether. Formed 
by mcthylation of amido-tolyl methyl ketcgis 
(Klingel, B. 18, 2099). 

METHYL-o-AMIDO-w-VALEKIO ACID 
C,n,jNO, i.e. CH 4 .CH 2 .CH 2 .CH(NHMe).d 02 H. 
Obtained by heating butyric aldehyde with cone, 
aqueous HCy, odding methylamine, and heating 
again. The nitrile then separates as an oil, 
which is hydrolysed by prolonged boiling with 
dilute HOlAq (Menozzi a. Belloni, 0. 17, 116). 
Long glistening needles (containing aq); decom¬ 
posed partially at* 110 ° with formation of a sub¬ 
limate. 

Salts.—Cu A'j 2aq: blue prisms.—HA'HN0,: 
prisms, v. sol. water. 

Methyl-a-amido-isovaleric acid 0,H„NO, i,e, 
(CHj) 2 CH.CH(NHMe).COjH. Formed by boiling 
a-bromo-isovaleric acid with aqueous methyl¬ 
amine (Duvillier, 0. B. 88 , 425; A. Oh. [ 6 ] 21, 
4%4). ,White crystalline powder; ▼. e. sol. water, 
A. sol.'hot ^cohol, insol. ether. Neutral in re¬ 
action. With cyanamide it forms a oreatinin 
OrHi,l^aO, crystallising in slender neeUes, t. 
sol. boiling alcohol (Duvillier, O. B. 96,466).— 
HAUCl. Crystalllsea with difficulty. — 
•HjA',H,SO, : prisms ; v. sol. water. — 
HA'HAuCl,aq: short trimetrio prisms. The 
copper salt forms an intense blue solution. 

DI'- methyl • a - amido - isovalerio acid. 
liethylo-iodid* of the. methyl ethers^ 
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P».CH(NMe^.CO,MB. Formed by heating Mol 
(4 pta.) with zinc ami^o-valerate (1 pt.) and ZnO 
(1 pt.) at 110° for, 16 hra. (DuviUier, G. B. 110, 
640). Yielda {Pr.CH(NMe,Cl).CO^!sPtCl,4aq 
and Pr.CH(NMe,Cl).00,HAu01,. 

METHYLAMIKE CNH, i.e. CH,.NH,. Mol. 
w. 31. (-(P) (Hofmann, B. 22, 701). S.G. 

•699. H.F.p. 9,640. HJF.v. 8,380 (Ttiomsen, T7t.). 
H.C. 266,900 (MiUler, Bl. [2] 41, 609). Ifeat of 
neutralisation byHCl: 25,900 (Miillcr,' A. Ch. 
[6] 16, 631). S. (gas) 1150 at 12'6° ; 950 at 25°. 

Occurrence. —1. In bone oil (Anderson, .4.80, 
44).—2. In Mercurialis annua and M. perennis 
(Schmidt, B. 10, 2226; A. 193,73; cf. Keiohardt, 
Z. 1868,734).—8. In herring-brine (Booldisch, B. 
18,1922).—4. In crude wood spirit (U. Williama, 
Chem. Qaz. 1853, 409 ; Commaille, J. 1873,686; 
Vincent, 0. B. 77,898).—6. In the product of the 
distillation of beet-root molasses (Duvillier a. 
Buisino, A. Ch. [5] 23, 317).—6. In the ‘yolk’ 
or ‘ auint ’ of sheep. When an aqueous extract 
of this substance is allowed to stand for some 
timejandis then boiled, itgivesoS 4 pta. of NIIjMo 
for 95 pts. of NH, and 1 pt. of NMe, (Buisine, 
O. B. 104,1292). 

Formation. —1. Discovered by Wurtz, who 
obtained it by distilling methyl cyunate (or 
cyannrate) with potash (C. B. 28, 223, 323; 

A. Ch. [3] 30, 443).— 2. By decomposing methyl- 
nrea with potash (Wurtz).—3. In small quantity, 
together with MHMe, and NMe„ by heating 
ammonia with Mel (Hofmann, A. 79, 19). 
Formed also by heating the methyl ethers of 
other inorganic acids with ammonia.—4. By 
heating wood spirit with ammonium chloride or 
iodide at 300° (Berthelot, J. 1852, 651; Girard, 
Bl. [2] 24,121; cf. Weith, B. 8, 468). By heat¬ 
ing methyl alcohol (3 pts.) with NH,C1 (2 pts.) 
and HCl (1 pt.) at 207° for 30 hours Dusart a. 
Bardy converted one-third of the NH, into 
NH,Me (C. B. 74, 188)—6. By heating methyl 
alcohol with ammoniacal ZnCI, (Gasiorowsky, 

B. 17,639).—6. By heating morphine or codeine 
with KOH fWertheim, A. 73, 210; Anderson, A. 
77, 874).—7t By distilling glycocoll with BaO 
(Cahouis, A. 109, 28).—8. By the action of 
chlorine on theobromine or caffeine (Ilochleder 
a. Hlasiwetz, J. 1850, 434, 437).—9. In small 
quantity by reducing HCy with zinc and dilute 
HgSO, (Mendius, A. 121, 129).—10. By passing 
a mixture of HCy and hydrogen over platinum- 
black at 110° (Debus, A. 128, 200).—11. By re¬ 
ducing nitro-mcibane with iron filings and dilute' 
HOAc (rreibiseh, J. pr. [2] 7, 480).—12. By 
digesting di-methyl-urio acid with HClAq for 
several hours at 170° (Hill a. Mabery, Am. 2, 
810). 

Preparation.—!. By distilling methyl cyan- 
urate with aqueous KOH (Wurtz). The distillate 
is received in dilute HCl, and the methylamine 
hydrochloride dried and distilled with quickline. 
2. A mixture of acetamide (1 mol.)^nd bromihe 
(1 mol.) is treated in the cold with a 10 p.o. 
Bolutfun of KOH till nearly decolourised* The 
solution of methyl-bromo-amide thus obtained 
is then run in a slow strebm into a 30 p.c. solu¬ 
tion of 8 mols. of KOH heated to 60°-70°_nn& 
digested for 10 or 16 mins, till deetdourised. 
The solution is then boiled and the methylamine 
nceived in HCl; the yield is 87 p«. of the 
tbsoretical (Hofmann, B. 16,766; 18,2741).— 


3. Methyl nitratef (1 mol.) is heated in closed 
vessels at 100 ° with a solution ^f ammonia 
(1 mol.) in wood spirit. Besides the nitrate of 
mono-methyl-amine there is formed tetra-methyl 
ammonium nitrate together with small quantities 
of di- and tri-methylamine nitrates. At the end 
of the reaction the product is neutralised with 
sulphuric acid, heated to evaporate off the 
alcohol, and the residue decomposed by potash, 
and the bases received ifi hydrochloric acid. 
The hydrochlorides are treated with absolute 
alcohol to remove the ammonium chloride, and 
again decomposed, the bases being receivedin 
sulphuric acid. The sulphates are then treated 
with absolute alcohol in which mono-methyl- 
amine sulphate is insoluble. To remove the last 
traces of impurities the insoluble sulphate is 
again deoopposed and converted into di-methyl- 
oxamide, which yields on decomposition pure 
mono-meth/i-amine (Duvillier a. Buisine, A. Ch, 
[ 6 ] 23, 322 ; cf. Junoadella, C. B. 48, 342).—4. 
By the action of tin and HCl on chloropicrin 
(Wallach, A. 184, 61; cf. Geisse, A. 109,282).— 
6 . By heating dry ammonium methyl-sulphate 
at 300° and distilling the produet with potash 
(Milner Morrison, Pr. E. 10, 275). 

Properties. —Colourless gas with strong om- 
moniacal odour. Not solid at —76°. Turns red 
litmus blue. Fumes strongly with HCl. Bapidly 
absorbed by water and by charcoal. Of all 
known gaSes it is the most soluble in water. 
Burns in air with livid yellowish flame (differ¬ 
ence from NH,). The aqueous solution of 
methylamine is extremely caustic, and gives off 
the gas when boiled. It ppts. metallic salts, lor 
the most part in the same manner as ammonia. 
Zlno hydroxide is, however, soluble in a large 
excess of methylamine. With cupric salts it 
gives a bluish-white pp. dissolving in excess and 
forming a deep-blue solution. With salts of Cd, 
Ni, and Co it forms pps. insoluble in excess 
(difference from N)I,). It ppts. lead nitrate but 
not lead acetate. With mercurous nitrate‘it 
gives a black pp.; with HgCl,awhitepp.; with 
AgNO, it gives a pp. of Ag.,0 soluble m excess. 
It dissolves AgCl. With chloride of gold it gives 
a brownish-yellow pp., soluble in excess. Flatinio 
chloride gives a yellow crystalline pp. 

Beactions. — 1. Passage thsough a red-hot 
tube converts it into hydrogen, CH„ ammonia, 
and HCy. No acetylene, benzene, or CjH, is 
formed (Muller, Bl. [ 2 ] 46, 438). When an 
aqueous solutiomof methylamine is set on fire, 
HCy is found in the residue (Toliens, Z. [2] 2, 
616).—2. Heated potassium forms hydrogiBn and 
KCy.—3. Cyanor/enchlorideloime mcUiyl-oyan- 
amide (Cahours a. Clo 6 z, C. B. 88 , 364).—4. 
IodineioAns MoNI,.— 6 . Conforms methylamine 
methyl-carbamate.— 6 . According to Berthelot, 
heating with saturated HIAq yields ammonia 
and CH,.-7. COCl, yields NHMe.COCl [90°].— 
8 . Liquid McCl, under pressure, forms NMe,OI 
and NMeHjCl (Vincenr a. Cbappuis, 0. B, 102, 
436).—9. MeBr (1 mol.) in MeOH at 100° forms, 
chiefly, NMe,Br. In l(ke manner Mel forms 
NMe,! (Duvillier a. Buisine, 0. B, 90,1426).— 
10. Bemoie aldehyde added to aqueous NMsHi 
forms PhCHiNMe, an oil (o. 180°) which yields 
benzyl-metbylamine (186°) on reduction (Zann< 
sohirm, A. 246, 281).—11. o-Oxy-bmeok alde¬ 
hyde forms O^NO (220°) (Dennstedt a. Zimm^ 
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matin, B. 31,1663).—13. ‘ Bipydnamidobenzoyl ’ 
{cf. Tol. i. p 166) forma small needles of 

0„H„N,O*(Grless, D. 18. 2420)_18. Diaao- 

henzene chloride added to a cool 33 p.o. solution 
of methylamine formaMeN(NjPh), [113“] which 
oryatallises in yellow needles, v. sol. ether, m. 
sol. alcohol. It is reduced by Zn and HOAc to 
methylamine and phenylhydrazine. Boiling 
dilute HjSO, gives nitrogen, aniline, MeOH, 
phenol, and some J’hNjC.H.NH.^ (Goldschmidt 
a. Badl, B, 23, 934). —14. O'Diazo^anisole 
chloride forms yellow needles of the compound 
*[eN(Nj.C„H,OMe )2 [141°] (G. a. B.).—15. p-Di- 
aeo-anisole chloride forms MoN(NjCjn,OMe)j 
[112°] (G. a. B.).—16. p-Diazo-toluene chloride 
forms MeN(N.,0,H,Me)j [147°]. 

Balts.—^B'HCl. Large deliquescent laminse 
(from water), may be sublimed. Sol. alcohol, in¬ 
sol. CHOI,.—B'FlAuClj aq. Trimjtrio crystals 
(Topaob, 1883, 618).—B'HAuC's. Monoclinic 
(T.). — B',H.iPtCl,. Golden hexagonal scales 
(Liidecke, J. 1880, 611). S. 2 at 14°. Insol. 
alcohol, not decomposed by boiling water (De 
Coninok, Bl. [2] 45, 131).—B^^jCl^PtBr^. Scar¬ 
let crystals (Maly a. Hinterborger, M. 3 , 89).— 
B'.^PtCU. insoluble green powder.—B'J’tClj. 
V. e. sol. water.—B',,njrCl.. Small hexagonal 
brownish-black plates (Vincent, Bl. [2] 43, 154). 
—B'jHsEliaCl,, (Vincent, G. R. 101, 322).-- 
BjH^gCl,. Monoclinio crystals, v. sol. water. 
—B'HHgClj. Bhorabohedral ory.stals (T.).— 
B'JR[,,CuCl,. Trimetric crystals.—B'JLPdCl,.— 
B'HBr. Large deliquescent plates (from alcohol), 
v, sol. water and alcohol.-B'HI.—B'jH.I.SBil,. 
Scarlet pp. (Kraut, A. 210, 312).—B'XMBil.,- 
Crystalline pp. (K.).—B'HNOj. Elongated tri¬ 
metric prisms. Deliquescent, v. sol. water, si. 
sol. cold alcohol. [100°] (Franohimont, li. T. O. 
2 , 338).—B'jH-jSO,. Deliquescent needles, insol. 
alcohol.—B'HMeSO,. Crystals, v. e. sol. water 
(Claesson a. Lundvall, B. 13, 1701).—B'HVOj 
(Bailey, 0. ,1.46,692).—^B'HVOjJaq. Colourless 
aoioular crystals (Ditto, <>. B. 104, 1844).— 
B',(H 20 )(V., 0 ,)j 4 aq. Yellow powder (D.).— 
B',(H,0),(y.,0.),3aq Formed, 

together with methyl-carbamio acid NMcH.CO^H, 
by decomposing CaCOj with methylamine hydro¬ 
chloride. Deposited in crystals from the liquid 
distillate. — B'^TI-CjO,. Prisms, v. sol. water, 
msol. alcohol.A-Benzene snlphonate [147°] 
(Norton a. Westenhoff, Am. 10,129).—Valerate 
NHjMo2CMe,CO,H ? [81°]. (176°). From 

NHjMe and tri-methyl-acotio acid at 1601 
(Franohimont a. Klobbie, B. T. O. 6 , 234). 

Acetyl derivative C,n,NO i.e. NMcAcH. 
Methyl-acetamide. [28°]. (206°). Prom EtOAo 
and aqueous methylamine at 160° (Hofmann, B. 
14, 2725). — NMeAoHHNOa. [06°]. Large 
hygroscopic crystals (Franchimont, R. T. 0. 2, 
841). ^ 

Bi-aeetyl derivative CjH,NOj i.e. 
NMoAo^ (192°). A product of the action of 
ACjO on methyl-acetyl-uroa (H.). Liquid, miscible 
with water. Split up by HCl into methylamine 
ana acetic acid. 

Tri-ehloro-aeeflyl derivative 
OCl,.CO.NHMe. [106°]. From COljCO^Bt and 
methylamine (Franchimont a. Klobbie, 
B.T. O. 8,284). White crystals, si. sol. water 
and ether. Slowly attacked by pure which 
gJTCS off N,0. 


Taleryl derivative CMe,.CO.NHMe. 
[91°]. (204°). V.D. 3-98. Prom Me.C.COOl 

and NHjMe. Methylatnine and MojC.COjMo 
yield only (MejC.C 02 n),NHjMe. V. sol. water 
and alcohol (F. a. K.). Pure HNO, gives off 
N,0. ’ * “ 

Heptoyl derivative 0,H,..CO.NHMo.* 
[9°1. (260°). S.G. U -896. Thick liquid (F. 
a. K.). 

Benzoyl derivative C,Hj.CO.NHMo. 
[78°]. Crystallises from alcohol (Bomburgh, 
a. T. G. 4, 388). ' 

o-Amido-hcnzoyl derivative 
C„H,(NHj).CO.NIIMo. [80°]. From isatoio 
acid and methylamine solution (Weddigo, J. pr, 
[ 2 ] 36, 150). Thick prisms (from benzene), v. 
e. sol. alcohol and ether, sol. hot water. Ac.jO 
gives CJI,(NHAe).CO.NHMe [172°]. BzCl forms 
C.H,(NUBz).CO.NHMe [181°] (Korner, /. pr. [2] 
36, 159). 

Other alkoyl derivatives are described 
under the acids from which they are derived. 

Methyl-di-chloro-amine CHj.NCl^. (60° un- 
cor.). Pungent yellow liquid (Kohler, B. 12, 
770). 

Methyl-di-bromo-amine CHj.NBrj. Formed 
by the action of bromine and potash on methyl- 
amino hydrochloride (Hofmann, B. 16, 767). 
Extremely pungent liquid. Slowly converted 
into methylamine by HCl. 

Methyl-di-iodo-amineCHj.NIj. Formed by the 
action of iodine on aqueous methylamine (Wurtz, 

A. Gh. [3] 30, 455). Prepared by adding iodine 
(1 g.) and water (50 g.) to methylamine hydrochlor¬ 
ide, and then adding aqueous NaOH (Basohig, A. 
230,221). Brownish-red pp.; quickly becoming 
brick-rod. Completely soluble in aqueous HCl, 
soon decomposing into methylamine and 101 . 
Ammonia forms NMoIl^ and NHIj. Cold potash 
dissolves it, forming methylamine, EIO„ and KI. 

Methyl-nitro-amine CHj.NH.NOj. [38°]. 
Obtained by treating methyl ohloroformate with 
methylamine, nitrating the resulting meyiyl 
methyl-carbamate CHjNH.CO.OMe, and boiling 
the product with ammonia (F.-anohimont a. 
Klobbie, B. T. G. 7, 354 ; 8 , 297). Formed also 
by decomposing NO-.NMo.CO.CO.NMe.NO^ with 
aqueous ammonia. Colourless needles, sol. alco- 
hoi. Strongly acid in reaction. Converted by 
KOH and Mel into crystalline ■MejN.NOp—^ 
KMeN.NO,. Slender needles, sol. alcohol and 
water. 

Dimethylamufe CjHjN i.e. (Cn 3 ) 2 NH. Mol. 
w. 45. (7-2°) (Hofmann, B. 22, 702). S.G. =52 
•687. S.V. 162-4 (Banisay). H.P.p. 12,720 (Thom- 
sen); 3,600 (Muller, Bl. [2] 41,009). H.P.V. 10,980 
(Thomsen, Th.). H.C. 42,600 (M.). Heat of 
neutralisation (by HCl): 23,980 (Milller, A. Ch. 
[ 6 ] 16, 631). 

Occurrence. —In herring-brine (Bocklisoh, B. 
1%, 1924). 

Formation. —1. One of the products of the 
action of Mel on ammonia (Hofmann^— 3. A 
mixthre of mono-, di-, and tri- methyl-amine is 
obtained by beating methyl alcohol with ammo- 
niacal ZnCL, at200°-220° (Merz a. Gasiorowski, 

B. 17, 639).—8. In small quantity by heating 
tlie sulphite of aldehyde-ammonia in a sealed 
tube, or by distilling it with Ume (Petersen, 

102, 817). 
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Preparation.—1. Tho mixture of iodides ob¬ 
tained b; heating ammonia with Mel is distilled 
w^ potash, and the evblved bases dried by EOH 
and condensed by a"freezing mixture, the bases 
NMe,, NMOjH, and NMeH, being separated by 
means of oxalic ether (Hofmann, Pr. 12,880).— 
' 2. The bases obtained from MeBr and NH, are 
treated with nitrous acid, and the dimethyl- 
nitrosomine decomposed by HCl and distilled 
over sodium (Hofmann).—8. Nitvoso-dira ethyl- 
aniline hydrochloride (2 pts.) is boiled with water 
(90 pts.) and aqueous NaOH (10 pts. of S.G. 
1‘2S) (Baeyer a. Caro, B. 7, 901; 8, (116). 

Preyerfies.—Highly alkaline liquid or gas. 
Has not been solidified. If to an alcoholic solu¬ 
tion of the base pieryl chloride C 5 H 2 (NO.j 3 Cl bo 
added, and then H-^SO, followed by water, there 
is formed a characteristic yellow pp. of tri-nitro- 
di-methyl-aniline (Van Rombnrgh,B. T. G. 2,100). 

Beactions .—1. MeCl forms only NMe,Cl and 
NMo^HHCl (Vincent a. Chappuis, 0. B. 102, 
436).—2. SO.^Cl, forms oily NMe^.SOjCl (183“- 
187°) and SOj(NMe.,)j (Behrend, B. 14,1810).— 
8. Cyanamide heated with NHMejat 110° forma 
di-mothyl-guanidine (Tatarinoff, C. B. 89, 608). 
4. p-Diaiotoluene chloride forms NMe.,.N.,0,H, 
[46°] (Goldschmidt a. BadI, B. 22, 935)." 

Salts.—B'HOl. V. sol. chloroform (differ¬ 
ence from NH,C1 and NMeHjCl (Behrend, B. 16, 
1611; A. 222, 119).—B'HAuCI.. Monoolinio 
needles. — B',HjPtCl,. Trimetrio needles. — 
B'jHjIrCl,. Trimetrio octahedra; o:6:« 
= 1’969:1:1'964 (Vincent, Bl. [2] 43, 154).— 
B'jBhjOlijSaq. Large dark garnet-red prisms 
(Vincent, Bl. [2] 44, 513; 0. B. 101, 322).— 
B'jH^Cl,. Monoolinio crystals (Topsoe, P. 
1883, 618).—B'HHgjCl,. Monoolinio crystals 
(T.). — B'jByigjClij. Triolinio crystals. — 
B'jHjSnCl,. Trimetrio tables (Hjortdahl, J. 
1882, 474).—B',H,CuCl,.-B'^jCnCl^. Crystals. 
—^B'HCuCl,. Monoolinio crystals (T.).—^B'HBr. 
—^B'jHjPtBr,. Trimetrio needles.—BjHjIsSBil,. 
—B'^,I,2BiI, (Kraut, A. 210, 314).—B'HNO,. 
[74*]. Long hygroscopic needles or prisms. V. 
sol. alcohol (Fpanchimont, B. T. G. 2, 338; 3, 
229). Decomposed by heat, yielding nitrogen, 
CO„and dimethylamine (Bomburgh, B. T. G. 6, 
246j^B'HVO, (Bailey, G. J. 46, 693).— 
B',{HjO)2(VjOj)j4aq.—Benzene sulphonato 
tll0°] (Norton, Am. 10,129).—p-Toluene sul- 
phonate[78°] (N.). 

Acetylderivativc NMOjAo. (166°). S.G. 
*2 ’941. From dimethylamine (SidAoCl dissolved 
in ether (Franchimont, B. T. G. 2, 121, 342). 
Colourless liquid. Fuming HNO, forma in the 
cold NMeyNO, [67°]. 

Tri-chloro-aeetyl derivative 
C01,.CO.NMej. [104°] (C.). S.G. U1-441 (F. a. 
K.). From CCVCO.CCl, and NMe, (CloSz, A. Gh. 
[6] 9,146). 

Septoyl derivative 0,H,,.CO.NMe- 
(248°). 8.0. 15 -894. Solidifies below ‘—10^ 

(^nohimont a. Klobbie, B. T. C. 6, 549). With 
HNO, i^gives di-methyl-nitro-amine. , 

Valeryl derivative CMe,.CO.NMe,. 
(186°). S.G. 11 -912. Liquid, v. sol. water. Not 
solidified at -17°. HNO, (S.G. 1-52) forms 
NMe,.NO,. ' 

Benzoyl derivative C,H,.CO.NMe 2 . 
[42°]. (266° nnoor.). Crystals, t. sol. water. 
Bpht up by aqueous HCl at 200° into HOBz and 


HNMa, JHalimann, B. 9, 846). Cone. BNO. 
gives C,H,(NO,).OO.NMe, (Bomburgh, B. T. 0. 
4,385). With OOCl, it forms deliquescent crys¬ 
tals of CJM,.CCl,.NMe, [ 86 °] decomposed by 
water into HCl and C,H,.OO.NMer 

Bi-methyl-iodo-amine NMe,!. From di¬ 
methylamine, iodine, and NaOH. Fale-yellow 
pp., which rapidly dooomposes (Baschig, A, 280, 
223). 


Dimethylnitrosamine NMe,NO (148° at 
725 mm.). Formed by treating an aqueous solu¬ 
tion of dimethylamine hydrochloride with potas¬ 
sium nitrite (E. Fischer, B. 8,1687; Benonf, B. 
13, 2169). Yellow oil. Volatile with steam. Se¬ 
duced by zinc-dust and HOAc to di-methyl- 
hydrazine. Decomposed by boiling HOI into 
NMe,H and nitrous acid.—B'HOl; white needles, 
decomposed by water or alcohol. 

Di-methyltiitro-amine NMe,.NO,. [67°]. 

From NMe,Ao and HNO, (Franchimont). Large 
crystals. 

Di-methyl-amine-tri-bromido Me,NBr,2aq or 
H^^^(OH),’ ®' 02 med, as a yellow pp., on 
adding an excess of bromine-water to a cold solu¬ 
tion of dimethylamine—2Me,NH-f4Br-f2H,0 
= 0 ,H,„NBr, 0,-4 Me,NHJBr. Yellowpowder. Sol. 
alcohol and ether, v. si. sol. water. It is very un¬ 
stable : on keeping over-night in a closed vessel 
it liquefies to a brown fluid ■ containing free 
bromine; but under water it can be kept for 
several days. Alkalis and acids decompose it at 
once; thus HCl gives dimethylamine hydrochlor¬ 
ide according to the equation CjHuBrjNO, + 2HC1 
= Mo.NH,nCl + 3Br -4 Cl 2H,0 (Baschig, B. 18, 
2249). 


Trimethylamine C,H,N i.e. NMe,. Mol. w. 
69. (3-5°). S.G. -662 (Hofmann, B. 22, 703). 
H.F.p. 16,870 (Thomsen, Th .); 14900 (MiUler, Bl. 
[ 2 ] 44, 609). H.F.v.,,13550. H.C. 677,600 (M.). 
Heat of neutralisation (by HCl) 17,900 (Miillen 

A. Gh. [ 6 ] 16, 631). • 

Occurrence. — In herring-brine (Hofmann, 

C. J. 6 , 288; cf. Wertheim, J. 1851, 480). In 
the flowers of Crateegus oxyaeantha (Wicke, A. 
91,121), C. monogyna, Pyrus aucuparia', and P. 
communis (Wiltstein, J. 1854, 479). In the 
stinking goosefoot {Ghenopodium vulvaria) (Des- 
saignes, J. 1851, 481); in Arnica montana 
(Hesse, J. 1864, 458); and in the seeds of the 
Isocoh (Brandi a. .Rakowiccki, X 1864, 607). 
It also occurs in Mercurialia annua (E. Schmidt, 

B. 10, 2226). In human urine (DessaigneS, A, 
100 , 218), and in calves* blood which has stood 
12 hours (Dessaignes, J. Ph. [3] 32, 48). In 
ergot of rye<(Walz, J. 1852,652; Bithausen, BSp. 
chim.pur. 1863, 420; cf. Brieger, H. 11, 184). 
In small quantity in guano (Hesse, J. 1867, 
402). In bone oil (Anderson, A. 80, 61). 
Acoording to Ludwig {Z. 4,96) it occurs in small 
quantity in several Austrian and Hungarian 
wines. In the product of the destructive distil¬ 
lation of putrid brain (Selmi, G. 6,468) and of* 
beet-root molasses (Vincent, 0. B. 84,1189 ; 86 , 
067; J. Ph. [4] 30,182; Eoscoe, O. N. 89,107). 
In the putrefaction of yeast (A. MttUer, /, 1857, 
402) and of wheat dough (Sullivan, X1868,981). 
In most of the eases here mentioned tiie tn« 
methylamine is probably obtained bom tetiXiMk, 
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Btnrina, <» lesiihin, eithartby patrefaciire do* 
•onmositiui or in the ohemioal treatment. 

Formation. —1. Together with NMeH. and 
NMe^ by the action ol ammonia on Mel, and 
leparated by treatment with oxalio ether, with 
whioh it does not react (Hofmann, C. J. 4, 304). 
9. By the distillation ol IiMe 40 H (Hofmann, 
A. 93,89S).—3. By heating narcotine with KOH 
at 280“ (Wertheim, A. 73, 208).—4. By heating 
extract of calamni root with alkali (Thoms,!}. 
91, 1912).—6. By passing coal gas through 
heated zino-dnst (Williams, 0. N. 61,15). 

* Preparation. —1. The residues in the pre¬ 

paration ol sugar from beet-root are, after fer¬ 
mentation, subjected to dry distillation. The 
aqueous portion of the distillate is neutralised 
by H^SO,, ammonium sulphate separated by 
erystalUsation, and, after evaporation, the tri- 
methylamine expelled by an alkali.* Commeroial 
trimethylamine still contains* methylamine, 
ethylamine, dimethylamine, propylamine, and 
isobutylamine. The proportion in whioh these 
bases are present varies greatly in different 
samples. To the aqueous solution of the bases 
oxalic ether is added, the primary bases being 
ppd. asdi-alkyl-oxamides. The mother-liquor is 
distilled with addition of KOH and the dry bases 
dissolved in absolute alcohol. Oxalic ether is 
then added to the alcoholic solution, when the 
diamines are converted into di-alkyl-oxamic 
ethers, and the trimethylamine can be obtained 
by distillation (Vincent, C. B. 89, 938, 788; 
Duvillier a. Buisino, 0. B. 89, 48, 709; 92, 2.50; 
A. Ch. [6] 23, 298; of. Eisonberg, B. 13, lCf>9). 
2. Perfectly pure trimethylamine is obtained by 
distilling NMe^OH and rectifying over sodium 
(Hofmann, B. 22, 699). 

Properties. —Gas with ammoniacal and fishy 
odour. Bemains liquid at —75“. V. e. sol. 
water. When an aqueous solution is strongly 
cooled a hydrate NMe,7aq [4'3°] separates. 

Beactions. —1. KMnOaOxidises it to COj and 
xalic acid (Wallaoh a. Claisen, B. 8, 1237).— 

. At a red heat it is converted into HCy and 
NH.Cy (Willm, Bl. [2] 41, 449). Passed with 
hydrogen through a red-hot tube it yields NH„ 
cyanogen, hydrocarbons, and CHj(NMo,)j (Bo- 
meny, B. l:^ 835).—3. CSj forms NMe,CSj, 
orystallisingsin white needles [125°]. This body 
is m. sol. chloroform and dilate alcohol, nearly 
insoh absolute alcohol, GS,, and benzene. It 
splits up into its components, even at ordinary 
temperatures, but with dilute HOI it forlhs 
NMe,CS.,HCl and (NMejOSjACl,. Cone. HClAq 
spats it up into its components. Phosphoric 
acid forms (NMe^CSJjHjPO, (Bleunard, 0. B. 
87, 1040).—4. Olycol chXorny^n forma neur- 
ine chloride NMe,.ClCH,.OH,OH:—6. Chloro- 

acetic acid forms betaine 0H,<^^^®’^0.— 

6. Dichlorhydrin of glycerin forma ‘sepine’, 
chloride 0,H,Cl(0H^NMe,01 and ‘ aposepine' 
chloride 0,H,(0H)WMe,Cl), (Niemikovitch, 
Ml 7, 249). — 7. Bexa-ehloro-acetone forms 
C01,.C0.NMe, [104(5 (Clo»z, A. Oh. [6] 9,145). 
8. When heated with aniline bydroemoride it 
yields a distillate of methyl-aniline. 

Salts.—B'HCl: decomposes at 285°, giving 
M NMe, and-MeCl, and leaving mono- and di- 
uethj'lsamiae hydro^lorides. At 805° ammonia 


and methyl chloride are mven off from the 
residue, and at 326° the whole has sublimed, the 
sublimate consisting of NH 4 CI and methyl- 
amine hydrochloride. This decomposition iflay 
be utilised lor the manufacture ol MeCl (Vincent, 
O. B. 84, 1139; 85, 606).—B'HBr: decomposed 
between 230° and 300° into NMe^ammonia, ant> 
MeBr.—B'HI: while scales, decomposed be¬ 
tween 210° and 280° into NMe,, ammonia, Mel, 
an} p residue of NMe,I.—B',H 2 PtClg: orange 
regular crystals (Liidecke, J. 1880,612; Topso3, 
X 1883, 618). S. (alcohol)‘0302. More soluble 
than the di- and still more so than the mopo- 
raethylaraino platinochloride (Eisenberg, A. 205, 
139). - B'jHjIrCl,: reddish-brown octahedra 
(Vincent, Bl. [2] 43, 155).—B'HAuCl,: yeUow 
monoclinio crystals. V. si. sol. water, sol. alco¬ 
hol. [220°] (Hesse, J.pr.71,480; Zay,G.18,420). 
—B',II„Bh. 401 „ 9aq (Vincent, 0. B. 101, 822).— 
B'HCdCl,: trimetric crystals (Hjortdahl, X1882, 
475).—B'.jHjHgCh: monoclinio crystals (T.).— 
B HHgCl,: monoclinio crystals (T.).—B'HHg,01,: 
triolinio crystals (T.).—B'H^jCl,,: rjiombo- 
htdra (T.).—B'HCuClj 2aq: monoclinio crystals. 
—B'HOdBr,: six-sided hexagonal prisma.— 
B'..H 2 PtBr,.-B' 4 H,I, 3 BiI,.—B',H,I,2BiI, : six- 
sided crimson plates (Kraut, A. 210, 816), 
—B'HNOj. [163°]. Long needles or prisms, V. sol. 
hot alcohol (Franohimont, B. T. G. 2, 338).— 
B' 2 H 2 SO,Al 2 (SO ,)3 24aq. [100°.] Large crystals 
(Beokenschufs, A. 83,34.3). —B',(H, 0 ),(V, 05 ), 7aq 
(Bailey, 0. X 45, 692).—B'HAO,: plates 
(Loschmidt, X 1865, 375).—Benzene sul- 
phonate [89°] (Westenhoff, Am. 10,129). 

Tetra-mothyl-ammonium hydroxide NMe,OH. 
Heat of neutralisation (by HOI) 27,900 (Miiller, 
A. Ch. [6] 16, 531). Obtained by digesting 
NMeJ with moist Ag.,0 (Hofmann, 3V. 1850,93 ; 
C. X 4, 321). White crystalline deliquescent 
mass, V. 0 . sol. water. Absorbs COj with avidity. 
Its solution is strongly alkaline and caustic. 
Decomposed by hciit into NMo, and MeOH (Hof¬ 
mann, B. 14, 491). Neutralises acids, forming 
the following salts. • 

Iodide NMo.I. S.G. n 1-827; 1-831 

(Clarke, Am. S. [3] 16, 401). Tne chief product 
of the action of McI on ammonia and on mono-, 
di-, and tri- methylamine. Best obtained by 
heating a solution of Nil, in methyl alcohol 
with Mel at 100°-120° (Lawson a. Collie, O. X 
63, 624). Dimetrio pri.sms (from water). SI. 
sol. water, almost insol. alcohol, insol. ether. 
Decomposes nt»a dull red heat into NMe, and 
Mel. Unites with iodoform forming red crystals 
ol NMe,I2CHI,. When Iieatod with liquefied 
NHj, in which potassium has been dissolved, 
the products are KI, NMe,, and ethane 
(Thompson a. Cundall, C. X 63, 761). Unites 
with halogens, forming NMe,I, (Welzien, A, 
91 , 41; 99, 1), NMe,!, [130°], NMe,I, [110°1 
(Geuther, A. 240, 68), NMe,I,„ NMe,IOl,, 
'NMc,ICl„ (NMe,I),Cl, jw.), NMe,IBr, [190^ 
(Dobbin* a. Masson, C. X 49, 851), and 
NMo,ICl, [210°-.220°]. The compound NMe,!, 
is ‘converted by ammonia into NMe,l,NHI„ a 
dark-coloured explosive body (Stahlsohmidt, P. 
119, 421).—NMe,HgI,: small light-yellow 
prisms, m. sol. alcohol.-(NMe,I),8Hgl,: lemon. 
yellow scales (Bisse, A. 107,223).—(NMe,I),2BiI,! 
amoiphous scarlet pp. (Kraut, A. 910, 816).— 
NMe,IHgCy,: white crystals. On heating for * 
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long time at 200° it is conTeried into the isomerio 
NMe^OyEglCy (Clans a..Merck, B. 16,2738). 

Sromide NMe^^r. S. 65-26 at 16°. Ob¬ 
tained by nentralising the hydroxide by HBr. 
Very deliqoescent needles. Dissociates at 360° 
into NMej and MeBr (Lawson a. Collie, 0. J. 63, 
626). Forms'" orystaltine compounds with the 
halogens ^obbin a. Masson, C. J. 49, 848).— 
(NMe,Br)^tBr,: regular octahedra (TopsoS). 

Chloride NMe,Cl. H.P. 27,600 (Mullcf, Bl. 
£2] 44, 192). Deliquescent crystals. Decom- 

S osed above 300° into NMc, and, doubtless, 
ieCl (L. a. C.).—(NMe,Cl)jHgCl,: tiimctric 
crystals (T.).—NMejOlSIIgCL: rhombotiedra.— 
(NMe,Cl)jCaClj: trimetriocrystals.—NMo,\uCl,: 
dimetrio crystals. 

Fluoride NMe,F. From the hydroxide and 
HP. Badiating crystals. Decomposes at 180° 
into NMe, and McF (L. a. 0.). 

Nitrate NMejNOy S. (94 p.c. alcohol) 3 at 
11°. Obtained, together with NMeHjNO,, 
NMe^,HO„ and NMejHNOj by heating methyl 
nitrate With NH, dissolved in MeOH (Duvillier a. 
Buisine, 0. B. 90,872). The di- and tri. methyl, 
amine are formed in very small quantity (Duvil- 
lier a. Mslbot, C. B. 100,177). Formed also by 
treating NMe,I with AgNO, (Lawson a. Collie, 
C. J. 63, 628). Needles orplatcs, v. sol. wafer, si. 
sol. cold alcohol. Not attacked by boiling KOHAq. 
Above 800° it yields NMe„ formic acid, MeNO., 
and NO (L. a. C.). 

Nitrite NMe,NOj. From NMeJ and AgNO,. 
Deliquescent crystals. Decomposed above 300° 
into NMe„ MeNO,, Me,0, NO, and oxygen (L. a. 
0 .). 

Sulphate (NMe,),SOj. [280°]. Deliques¬ 
cent crystals. Decomposed above 280° into 
NMe, and NMc^SOiMe, which then undergoes 
further decomposition (L. a. G.). 

■ Chromates (NMeJ^CrO,: yellow trimetrio 
oiystals, V. e. sol. water (Iljortdaht, J. 1882,476). 
—(NMeJ,Cr,0,: orange trimetrio tables, v. sol. 
water, ‘ 

Sulphite NMe,80,H laq. [180°]. Decom¬ 
poses above 300°, yielding NMe„ SO,, MeOH, 
and other products (L. a. G.). 

Sulphydrate Nbfe^SH. Very deliquescent. 
Decomposes above 200° into NMe, and MoSH. 

Phosphate. From NMo,I and AgjI’O,. 
Forms a strongly alkaline solution. Decomposed 
at a high temperature into NMe,, methyl alco¬ 
hol, and HPO, (L. a. 0.). 

Vanadate NMe,VO, (Bailey,*'0. J. 46, 693). 
Carbonates NMe,.CO,H. H.P. 20,870 
(Milller). Obtained by saturating a solution of 
the base with CO, (L. a. C.). Deliquescent crys¬ 
tals, decomposing above 180° into NMo„ methyl 
alcohol, and CO,.—(NMe.),CO,. H.P. 19,100. 
Obtained by acting on NMe,l (2 mols.) with 
Ag,CO, AAg,0 (Mailer, Bl. [2] 44,191). 

Oxalate (NMe,),C,0,. Formed from 
NMe,OH and oxalic acid', or from Nlt{e,I and 
silver oxalate. Deliquescent crystals, decom¬ 
posed abova 360° into NMe, and methyl oxalate, 
the latter being further resolved into Me,0, CO, 
and CO,. 

Cyanide NMe,Cy. Prisms. Sublimes at 
226°. V. sol. water, m. sol. alcohol, insol. ether 
and chloroform (Claus a. Merck, B. 16, 2738). 
—^NMe,CyHgCy,. [275° unoor.]. Yellow orys- 
tala—NMe,CyAgCy. [212° unoor.]. From AgOy ) 


and NMe, I or N®e.Cy (Thompson, S. H 
2338). Long colourless prisms o9 slender 
needles; v. e. sol. water and alcohol, insol. 
ether. On dry distillation ,{t yields NMe,, aceto¬ 
nitrile, and metliyl carbamine. 

Ferrocyanides (NMe,),FeCy,13aq. La- 
mino-granuiar mass (Barth, B. 8, 1484).— 
(NMe,),H,FcCy,2aq (E. Fischer, A. 190,184). 

Ferrieyanide (NMe,),FeCy,3aq. From 
NMe,I and silver ferrieyanide (Bomheimer, B. 
12, 408). Unstable hygroscopic prisms; sol. 
water, insol. alcohol. , 

Cobalticyanide (NMeJ,CoCy, 18aq. Yel¬ 
low tables (C. a. M.). 

Acetate NMe,OAc. [c. 70°]. From 
NMe,OH and HOAc. Deliquescent needles, de¬ 
composed at 200° into NMe, and MeOAc (L. a. 
0 .). 

Beneoate NMe,OBz. [220°-230°]. Long 
deliquescent ndbdles. Decomposed above 230° 
into NMe, and MeOBz (L. a. 0.). 

Cyanurate NMe,OC,N,(OH),aq (Claus, 
J.pr. [2] 38, 225). 

Picrate. [313°] (Lossen, A. 181,374). 

Trimethylamine lodo-methylo-iodide 
NMojI.CHJ. From NMe, and methyleneiodlde 
(Hofmann). Needles. Not attacked by NH,. 
Moist silver oxide gives NMe,,(OH).CH,I and 
NMe(OH).CH,.OH. It yields the platinum salt 
PtCl,(NMo,Cl.CHI),. 

Trimethylamine ethylo-iodido C,H,,NI {.«, 
NMe,EtI. From NMe, and EtI (Muller, A. 
108, 1). Gives the following derivatives (TopsoS, 
J. 1883, 620). —(NMe,EtCl),HgCI,; trimetrio 
crystals.—NMOjEtClHgCl,: monoolinio crys¬ 
tals.—NMe,EtCl(HgCl,),; trimetrio crystals.— 
(NMe,EtCl).,CuCl.,: trimetrio crystals.—Auro- 
ohloride NMe,EtAuCl,: dimetrio crystals.— 
(NMe,EtCl),l’tCi,: regular crystals.—Picrate 
[300°] (Lossen, A. 181, 374). The ethylo- 
hydroxide is decomposed on distillation into 
NMe,, ethylene, and mr.ter. NMe,EtCl on dis¬ 
tillation yields MeCl, NMe,Et, and NMe,. 

Irimethylamine ethylo-tri-iodide NMe,EtI,. 
[64°]. Eegular crystals (Liidecke, A. 240, 86). 

Tri-metbylamine ethylo-penta-iodide 
NMe,EtI,: [26°]; dark-green tables (Geuther, 
A. 240, 66). 

Trimethylamine ethylo-ennea-iodsde 
NMojEtl,: [38°]; black-green crystals. 

Mmethylamine bromo-ethylo-bromide 
C,H,Br.NMep3r. From NMe, and ethylene 
brdhiide at 46° (Hofmann, 0. B. 47,668). Needles, 
V, 0 . sol. hot alcohol. Ammonia as well ,as 
moist AgjO converts it into C,H,.NMe 30 H.— 
(Q,H,Br.NMe,Cl),PtOl 4 . Octahedral crystals.— 
C,H,Br.NMe,I (Baeyer, A. 140, 312). 

Trimethyldmine iodo-ethylo-iodide 
0,iH,I.NMe,I. From ncurine, HI, and phos¬ 
phorus (Baeyer, A. 140, 809; 142, 324). Crys- 
(talline, si. sol. cold water. Moist Ag,0 yields 
C.H,.NMe.OH.—(C,H 4 l.NMj,Cl)JPtCl,: oota- 

hedra. 

Trimethylamine allylo-bromide C-H„NBr4.«. 
NMe,0,H,Br. Forms a dibromide NMe,OJS,Br, 
[176°] of which ths gold s^t melts at 148° 
(Phrtheil, B. 22,8317). 

Iiimetbylamine Dromo-allylo-bromide 
NMe,Br.CH,.OH:OHBr. [166°]. Formed ttom 
NMe,0,H,Br, and alcoholio EOH. Oolonrlass 
prisms, v. sol. water and alcohol, insol. ether, 
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giT«i k perbromide NMB^r.CH 2 . 0 HBr.CHBr, 
erystallifing in scales [166°].—Platinocblor- 
ide (CaH,Br.NMejCI).^t01<. [220°]. — Anro- 
ohloride 0,HjBr.NMe,AuCl<. [181°]. 

Trlmetbylamin^ propylo-iodide NMe^Prl. 
[190°] (Langeli, G. 16, 886). 

Trimethylaniine iodo-propylo-iodide 
NMe,I.C,H.I. [161°]. From the aUylo-iodide 
and HI at 100° (Partheil, S. 22, 3320). Colour- 
less needles, sol.*water and alcohol, insol. ether. 
Alooholio KOH regenerates the allylo- com¬ 
pound.—(CjH.I.NMe 3 Cl)jPtCl,. [237°].-Au ro- 
ohloride (0,H„I.NMe3Cl)Au01,. [135°]. 

Trimethylamine trimethenyl bromide 
.CH 

NUojBr.CH^ || . From the bromo-allylo- 

\CH 

bromide and alcoholic KOH.—Auroohlorido 
(NMe,CLC,H.)AuCl 3 . 

yt!HBr 

Dibromide NMojBr.CH/I . [187°]. 

\CIIBr 

From the preceding and Br. Colourless, some¬ 
what hygroscopic crystals. Forms a platino- 
ohloride [232°]and an auroohlorido [193°] 
both crystallising in tables. 

Trimethylamine bromo-pentenyl bromide 
CjHjBrNMojBr. Formed from trimethylamine 
and di-bromo-amylene (valerylene bromide) 
(Ladenburg, J3. 14, 231, 1342). With HI it 
forms CsHsBrNMe,!. Silver chloride forms 
CsH^BrNMejCl, whence (C 3 H,BrNMe.,Cl). 3 PtCl 3 
and OjHiBrNMeaClAuClj, both crystalline. 

Trimethylamine isoamylo-triiodide 
NMejCjH,,!,. [80°]. From NMe, and C,H„I, 
the product being treated with iodine. Dark- 
brown prisms, nearly insol. water, v. sol. alcohol. 

TEIMETHYLAMMELIDE v. vol. ii. p. 326. 

DI-METHTL-AMMELINE v. vol. ii. p. 321. 

HETHYL-AHYL-ACETAE v. AnmcHvms. 

METHYt-ISOAMYL-ANIEINE C.jHi.N i.e. 
C.H.NMe.C3H„. {257°^. S.G. “2 -900. Ob¬ 
tained together with C-^Hj and water by distil- 
Ung C.H 5 NMeEtCjH„OH (Hofmann, A. 79,16). 
Formed also by heating dimethylanUine with 
isoamyl bromide (Claus a. llautenberg, B. 14, 
622).—B'jHjPtCl,: orystallino pp.—(B'HI)33BlIj. 

HETHYL-AMYL-AB8INE v. Organic com¬ 
pounds of AnssNio. 

UETHYL-AHYE-BENZENE v. AuYh- 
TOnuBNE. 

Di-methyl-isoamyl-bensene o. Amyi,-xvlbnf.. 

METHYL - I60AHYL - BEHZENE mTL- 
PHOHIC ACID CH 3 .CJH 3 (C,Hii) S 03 H. From 
^f-isoamyl toluene by sulphonation (Fittig a. 
Bigot, A. 141, KiC).—KA'. The Ba salt is a de¬ 
liquescent gummy mass. 

Di-methyl-isoamyl-benzene ‘sulphonio acid 
(OHj)j.O,H 3 (C 3 H„)SO,H. Formed by sulpho- 
nating isoamyl-xylene (F. a. B.). The K and 
Ba salts were not obtained in crystals. I 

METHYL-AHYL-CAKBIHOL v. Hept& 
ALCOHOL. 

DI-METHYL AMYIEHE DIKETONE 
0,H„0, i.e. CEi 3 (CO.CH 3 ) 3 . Di-ethyl-acetijl- 
acetic, (o. 203°h From (CIl,.CO),CEtNa and 
EtI at 180° (Combes, A. Ch. [6] 12, 280). 
Liquid. Split up by KOH into CH,. 003 K and 
0H..00.CHEts. 

Di-methyl amylene diketone 0,H„0] t.e. 
(OHrCIO.OH„OHJtOHr IH-acetyl-pentane. 


[49°]. (212°-216° at 800 mm.). From the car¬ 
boxylic ether and a dilute solution of KOH in 
MeOH (Kipping a. Pefkin, O. J. 66 ,337). Y- sol. 
cold ether, alcohol, acetone, chloroform, and 
light petroleum. Cold cone. HNO, dissolves it 
without decomposition. Cone. HjSO, forms^a 
colourless oil C,HhO. ’ 

Di-o*iw (CH,.C(NOH).CHj.CBy 3 CH, [88°]. 
Colourless moss-like crystals; v. sol. cold water. 

iDI-HETHYL-AMYLENE-DIKETONE CAB. 
BOXYUC ACID 

CO3H.CHAo.CH3.CH3.CH3.CH3.CO.CH,. From 
its ether and KOH dissolved in McOH. Liquid, 
miscible with water. Decomposed by heat into 
CO, and the dikotono. 

Ethyl ether EtA'. (240° at 200 mm.). 
Prepared from sodium accto-acetic ether and 
CH,.C0.CH3.0H3.CH3.CH3Br (Kipping a. Perkin, 
O. J. 66, 333). Thick oil. Alcoholic NH, con¬ 
verts it into Ao.CH 3 .CH.CH 3 .CH 3 .C<^^®>NH 

[ 0 . 235°], which forma monoclinio crystals; 
a:6:c ^ •7-187:1: -3997; B = 79° 11'. This ‘dehydro- 
amide ’ yields an acetyl derivative 0,„H|,AcNO„ 
an oil, converted by boiling water into the amide 
CH,.C0.CH3.CH3.CH3.0H3.0H(C0Me).C0NH„ 
which melts between 200° and 228°. 

METHYL AMYL ETHEB v. Methyl amyl 

OXIDE. 

METHYL AMYL KETONE C,H,.0 *.«. 
CIl3.CO.0H3.OH,.CH3.CH,.CH,. (161°). S.G. 
2 •837. Formed by oxidising s«c-heptyl alcohol 
obtained from »-heptane (Schorlemmer, A. 161, 
279 ; 217, 149). Fragrant liquid. Unites with 
NaTISO,. Yieldson oxidationaceticandn-valerio 
acids. Formed also by dissolving heptinene 
C,H||.CiCH in cone. n_SO„ and distilling the 
product with water (Belial, A. Ch, [6] 16, 270). 

Methyl isoamyl ketone C,H ,40 ».«. 
Cn,.CO.Cn 3 .CH 3 .CH(CH 3 ),. ( 144 °). S.G. « •828} 
u -818 (Bohn, A. 190, 308); g -821 (Wagner, 
J. B. 16, 70.5). 

Eonnation. —1. By heating a mixture^of oid- 
cium hexoatc with calcium acetate (Bchmidt, B. 
6, 604).—2. By tho notion o* zinc isoamyl on 
acetyl chloride (Popoff, A, 145, 283).—8. By 
oxidising tho corresponding heptyl alcohol 
(Grimshaw, A. 1C6,169).—4. By boiling isobutyl- 
aceto-acetic acid with aqueous KOH: the yield 
being 70 p.o. (Purdie, C. J. 89, 467). 

Properties.—Oil. Beduced by sodium to see- 
heptyl alcohol and di-isopropyl-pinacone. CrO, 
oxidises it tif acetic, isovaleric, and isohexoio 
acids. It combines with NaHSO,. 

Methyl amyl ketone Me.CO.OHMePr. (142°- 
147‘y. From methyl-propyl-aooto-aootic ether 
(E. J. Jones, A. 220,293). Oil, smelling of pepper¬ 
mint. 

Methyl amyl ketone OH,.OO.CHMePr. 
(135°). S.G. S2 -815. One of the products of 
tho saponification of methyl-isopropyl-aoeto- 
aoetio ether (Van Bomburgh, B. T. 0. 6, 286). 
Does not combine with NallSO,. Does not giye 
a solid phonyl-hydrazide. • 

Methyl amyl ketone CH,.CO.OH,.CMe,. 
(126°-130°). Obtained by oxidising the aloohol 
CMe,.OH3.0Mo,.OH (Butlerow, A. 189,78). Oxi¬ 
dised by OrO, to acetic acid and CMe,.CO,H. 
Does not combine with NaHSO,._. 

Methyl amyl ketone GH,.CO.OHEtr (188°). 
8.G. 2x *817. Obtained by boiliijg di-ethyl-a^to- 
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Metifl etiiw with baryta-mter (EranUand a. 
Dnvpa, A. 138,312). Forma an oily oompound 
wiANaHSO,. 

KatltylamylketaneCH,.CO.CMe,,Et. Methyl- 
pmyl-pmacolin. (182°). S.G. S ■812 j *1 •825. 
Obtained by the action of Znlde^on OMeiEtCOCl 
(wyschnegraddky, if. 178,103). CrOt oxidises it 
to EOAo and CMe^t.CO^. 

Hethyl amyl ketone CH,.CO.O,H„. (142°- 
146°). From eec-heptyl alcohol derived from 
petroleum heptane (90°). Gives acetic acid on 
oxidation (Schorlemmer, A. 166,172). 

Xethyl isoamyl diketone CH,.GO.CO.CtH„. 
Methyl-isoamyl-glyoxal (163°). S.G. '8814. 
From methyl nitroaohexyl ketone (Otto a. Feoh- 
mann, B. 22,2123). Oil, solidified by cold. 

Phenyl-hydraeide. [100°], White 
needles (from benzene-ligroln). 

Di -phenyl -di- hydraeide, [IW”]. 
Needles (from dilate alcohol). 

Dt-oxim. [173°]. Needles. 

Oxim-phenyl-hydraeide. [183°]. White 
needles (from benzene-ligroin). 

KSTEYL AKTI, EEIONS OABBOXYUC 
iOID OH,.CO.CHj.CHj.CHrCHrC^.COjH. 
[80°]. A product of the action of a boiling solu¬ 
tion of KOH in MeOH upon dimethyl-amylene 
diketone carboxylio ether (Kipping a. Perkin, 
jun., 0. J- 65, 33^. Also from aodinm-malonio 
ether and OH,.CO.CH,.GH 2 .CH,.CH 3 Br, the re¬ 
sulting dicarboxylio acid being distilled. Grys- 
talline plates, v. sol. water.—AgA': colourless 
plates. 

XFIHYI. ISO-AHVL OXIDE C,H„0 i.e. 
GH,.O.G.H„. Mol. w. 102. (92°). V.D. 3-74. 
S.V. 148‘1 (SohifE). From MeONa and isoamyl 
iodide (Williamson, C. J. 4, 233). 

KETHYl-AMTl-PIPEMDINE C„Hj,N ».«. 
O.H,N(G.H,,)(GH,). (190°-193°). Prepared by 
'dry-distillation of the alkaline hydrate obtained 
by the action of moist Ag^O on amyl-piperidine 
methylo-iodide (Schotten, B. 15, 42^. Golour- 
less fluid. SI. sol. water. With Mel it forms a 
crystalline methylo-iodide.—B'HGl: hygroscopio 
salt.—(B'HGl)^t/3l4: sparingly soluble pp., melts 
at [140°]. 

XETHTI AHTL 8UI.FHIDS GH,.S.G.H„. 
(187°). V.D. 68-6. From NaSC.H„ and Mel 
(Obermeyer, B. 20, 2924). 

■ETlm AHTl. DI-THIO-CABBONATE 
«00(SMe)(SO.H„). (o.l40°). i-rom G1.GO.SO.H,, 
and NaSMe (Schdne, J. pr. [2] 32,244). Liquid, 
smelling like GS,. With amifionia it gives 
HSG^,„ area, and HSMe. Alcoholic potash 
forms :^CO„ methyl mercaptan, and HSG,H„. 

XSTHTL-ANHYOSO-AOETONE-BENZU. «. 


Tol. i. p. 463. 

UXTETL-AHHINE 0,H.NHMe. Mol. w. 
107, (193° nnoor.) (Friswell a. Green, B. 19, 
2036). S.O. W -976. H.P. -6600. H.G.v. 
973,000 (Petit, C. B. 107,260). Beat of neutral- 
Motion (by HGl) 6,910 (Vignon, O. H. 106.17^2). 

Formation .—Together with dimelhylani- 
line from aniline and Mel or MeBr (Hofmann, 
A. 74,160; B. 10,691; c/. Kern, B. 10,196).— 
2. Together with dimethylaniline by heating 
methyl alcohol with aniline and HGl at 200° 
ander pressure (Girard, Bl. [3] 34,120; of. Poir- 
iter a. Ghappat, A. 1866, 903).—8. By heating 
aniline hydrobromide (or hydroiodide) with 10 
pA. more than the ealenlated quantity of metl^ 


alcohol to 160° for 8 %onrs; the yield ii N pA. 
of the theoretical (BeinhCrdt a. BtaedCl, B. 16, 
29 i ef. Kramer a. Orodzky, B. 18,1006).—4. By 
heating acetanilide with (dapholio sodium ethyl¬ 
ate at 170°-200° under pressure (Seifert, B. 18, 
1356).—6. By adding sodium to a solution of 
acetanilide in xylene, treating the resulting 
sodium-acetanilide with Mel and boiling the pro¬ 
duct (G,HjNMeAo) with alcoholic potaw (Hepp, 
B. 10,327).—6. From its formyl derivative (Pictet 
a. Grdpienx, B. 21,1108).—7. By boiling diazo- 
benzene-methyl-anilide (100 g.) with oono. HGl 
(200 0 . 0 .), making alkaline with NaOH, and dis¬ 
tilling with steam; yield 40 g. (Friswell a. Green, 
B. 19, 2035). 

PurifkaHon.—By the action of MeOH and 
HGl on aniline a mixture of bases is obtained. 
On adding dilqte H.^SO, aniline sulphate sepa¬ 
rates, and the bases liberated from the filtrate 
may then be hc&ed with AcGl. On pouring the 
product into water the acetyl derivative of methyl • 
aniline separates in longneedles, while dimethyl- 
aniline hydrochloride remains in solution. The 
acetyl derivative may be quickly saponified by 
boiling with cone. HClAq (Hofmann, B. 7,623). 
The mixture of bases may also be treated with 
nitrous acid, whereby a diazo-benzene salt, 
phenyl - methyl - nitrosamine, and nitroso - di¬ 
methylaniline are formed. The nitrosamine, 
being insoluble in water and acids, separates as 
a yellow oil, and may be reconverted by tin and 
HGl into methyl-aniline (Noelting a. Boasson, 
Bl. [2] 28. 2). ■ 

Properties.—OH. Its aqueous solution is not 
coloured by bleaching-powder. With NaOBr it 
gives a yellow pp. (Benigds, C. B. 107, 662). 
With GuSO, it forms a compoandB'(GuSO J,4GaO 
(Lachovitch, M. 9,614). 

Estimation. —1. It is treated with a mixture 
of Ao.,0 (1 vol.) and di-methyl-aniline (10 vols.), 
water is added after the reaction, and the solu¬ 
tion titrated with phcnol-phtholein. The di¬ 
methyl-aniline does not interfere with the reac¬ 
tion, and the mixture of it with the acetic anhy¬ 
dride keeps well (Giraud, Bl. [3] 2,142).—2. In 
a mixture of aniline, methylaniline, anddimethyl- 
aniline the aniline is first determined by diazo- 
tisation and ppn. by (8)-naphthol disnlphonio 
acid (B.) and NaGI. Another portion of the 
mixed bases (2 g.) is mixed with Ao^O (4 g.), and, 
after 30 minutes water (60 c.o.) is added. The 
liquid is boiled to decompose the excess of Ao,0, 
and the acid solution titrated with Na,GO, using 
phenol'phthalein as indicator. The amount ^f 
Ac,0 found plus that required by the aniline pre¬ 
viously determined is then subtracted from the 
amount taken, and give»a measure of the methyl, 
aniline present (lleverdin a. De la Harpe, B, 32, 
1004).—S.'In a mixture of mono- and di-methyl- 
aniline the amount of the former present may be 
•known by observing the rise of temperature on 
I diixing with an equal volnn^p of Ac,0. 

I Beactions. —1. HNO,givesoff redfumesaon- 
taining CO„ and forms tetra-nitro-methyl-aniline 
(Van Bomburgh, B. T. O. », 81).-2. NaNQ, 
added to a solution of its hydrochloride forme 
phenyl-methyl-nitrosamine (^H,dlMe.NO, a yal* 
low oil solidifying when oooled as needles [13°-. 
15°]. It gives no reaction with galUo acid (Be- 
Tordin a. Be la Harpe, B. 33,1008).—8. Bwing 
tiBphur forms methenyl-amido-pMttyl mereap* 
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tan and oiystalUne 0,H,K& [§9*^ (860°) {M&hlan 
a. Erohn, B. 31, 59).—4. & solution dl methjl- 
aniline aflpliate satuAted with SO, foims with 
an a^oaoaa'solntion ol alloxan smim yellowish 

prismBolOO<jJg;^g>C(OH).SO,HH,PhMe2aq 

(Fellizzari, A. 248,148).—5. An aqueous solution 
(rf alloxan forms ( 04 H,H, 04 )(NHFhMe), a com¬ 
pound orystallisiDg in white scales, with a hydro- 
ohlorideorystallisinginprisms.—6. Diaeohemsene 
eAloridsandaqued’us NaOAcformPhKMe.N:NPh, 
a yellowish oil, decomposed by dilute H,SO, into 
diassobenzene sulphate (or phenol) and methyl- 
aniline, and by SnCl, and HGl into phenyl-hy¬ 
drazine and methyl-aniline (NOlting a. Binder, 
B. 20, 3017).—'7, p-Nitro-diazobemene chlor¬ 
ide and NaOAo form C.H.(NO,).N:N.O.H,NHMe 
orystallising in red needles [134°], t. sol. hot 
alcohol (N. a.B.).--8. Bromo-acefgphenone iorma 
0,H,.CO.CH,.NFhMe in the colA and on boiling 
it gives phenyl-indole and phenyl-methyl-indole 
(Cullmann, B. 21, 2595). 

Salts.—B',H,PtCl,. Yellow scales. Decom¬ 
posed by boiling water (De Coninck, Bl, [2] 45, 
131).—B'HCdBr,. Trimetrio crystals (Hjortdahl, 
J. 1882,522).—B',H,SnBr,. Uonoclinic crystals. 
—BOSSOtMe. Keedles (Claosson a. Lundvall, 
B. 13,1703). 

Pormyl (fer<«o{i«eO,H,NMeCHO. [12'5°] 
(N. a. Ii.). (260°) (N. a. L.); (256°) (Pictet a. 
Oripieux, B. 21. 1108). S.O. V 1-097. Prom 
sodium formanilide and Mel (Norton a. Liver¬ 
more, B. 20, 2273). Formed also from methyl- 
aniline and the hydrochloride of formimido-other 
(Pinner, B. 16,1652). Oil; could not be solidi¬ 
fied by Pictet. When boiled with 13} p.o. nitric 
acid it yields dinitromethylanUine. 

Acetyl derivative 0,H,NMeAo. ‘Mx- 
aXgine' [101'6°] (Kamensky, A. 214, 236). 

a (P. a. 0.). Formed from sodium-acet- 
9 and Mel (Hepp, B. 10, 323; Hofmann, 
B. 10, 609). Formed also by the action of acetyl 
bromide on dimethylaiSline (Staedel, B. 19, 
1947). White needles and tablets, si. sol. cold 
water, v. sol. dilate alcohol. As a medicine it 
has an energetio action on the cerebro-spinal 
system (Bujardin-Beaumetz, O.R. 108, 671; cf. 
Oiraud, C. B, 108, 749). It is a good antiseptic. 
Boiling nit|pio acid forms (4, 2, l)-di-nitro- 
methyl-aniline. 

Thio-acetyl derivative GH,.CS.NPhMo. 
[69°). (290°). From the acetyl derivative and 
sulphide of phosphorus (Wallaoh, B. 13, 628). 
MonocUnio plates (from CHCl,). InsoL water 
aib alkalis, sol. alcohol and ether. 

Propionyl derivative 
GHrO^CO.NPhMo. (68-6°]. .From sodium 
propionanilide and Mel (Norton it. Allen, B. 18, 
1998). With boiling HNO, (lOO ptai of S.O. 
1'029) it yields (4,2, l)-di-nitro-methyl-aniline. 

Oxalyl derivative (CO.NPhMe),. (260°).| 
Forms ozalio aoid,,aloohol, and methylanilinS 
(Norton a. Livermwe, B. 20, 2278). Boiling 
nihao acid converts it into di-nitro-methylaniline 
[177°). 

Benaoyl derivative 0,l^NMeBz. [63°]. 
From methyl-aniline and BzCfi (Hepp, B. H), 
339). Formed ^so by heating di-methyl-aniline 
wiu benzoyl ditloiide at 180° (Hess, B. 18,686). 
monoelhtia erystals; insoL water, bqt r- 


aoL other solvents. Qives a mono-nitro- deriva¬ 
tive [136°]. 

Nitroeamine PhMeN.NO. [13°-18*]. From 
methylaniline hydroohlorij^e and aqueous NaNO, 
(Hepp, B. 10, 829; Fischer, A. 190, 161; Be- 
verdin a. De la Harpe, B. 23,1006). Yellow oil, 
solidified by cold. Beduced by tjn and HCl 
methylaniline. Gaseous HOI passed into its 
solution in alcohol-ether forms the isomerio 
[4:13NO.O.H,.NHMe [118°) which o^tallises 
fronl water in prisms, v. sol. alcohol, and is 
converted by beating with aqueous NaOH into 
p-nitrosophenol and methylamine (Fischer a. 
Hepp, B. 19, 2991). 

Sl-methyl-aniline C,H,NMe,. Mol. w. 121. 
[2°-2-6°] (Priswcll a. Green, private communica¬ 
tion). (193°). S.G. -9676. = 1-669 (BriShl, 

A. 236,14). S.H. (9°-82°) -448 (Sehiff, G. 17, 
286). Heat of neutralisation ’(by HCl) 6,810 
(Vignon, O. B. 106,1722). Formed by neating 
aniline with Mel or MeCl. 


Preparation. —1. Aniline hydrobromide (or 
hydroiodide) is heated with (2 mols. + 10 p.o. 
excess of) methyl alcohol to 150° lor 8 hours; 
the yield is 96 p.o. of the theoretical (Beinhardt 
a. Staedel, B. 16, 29 ; cf. Lauth, Bl. 7, 448).—2. 
Aniline (18 pts.) saturated with HCl is mixed 
with a farther quantity (76 pts.) of aniline and 
methyl alcohol (75 pts.). The mixture is heated 
at 230° in olosed vessels until the internal 
pressure falls. The use of a comparatively small 
quantity of HCl avoids the formation of toluidine 
and allows of the use of iron vessels. The HOI 
is sometimes replaced by H^SOj (Schoop, Ohem. 
Zeit. 11, 263). 

Purification —Dimethylaniline can be sepa¬ 
rated from methyl-aniline by the methods de¬ 
scribed under methyl-aniline. It can also be 
purified by freezing (Hiibner, A. 224, 847). 

Beactions. —1. When its vapour is passed 
through a red-hot tube it forms benzonitrile (25 
p.o.), oarbazole, NH„ benzene, and HCy (Nietzu, 
B. 10, 474).—2. When heated in a current of 
HCl at 180' the products are MeCl and aniline 
(Lauth, B. 6, 677).—8. Wi*h sodium hypo- 
hromite it gives a greenish-yellow pp. in the cold 
and a red pp. on heating (Denigds, O. B. 107, 
662).—4. Bromine (1 mol.) at 116° forms 
methyl-violet and naphthalene (Brunner a. 
Brandenburg, B. 11, 697).—6. By mirofion with 
a mixture of equal volumes of ordinary eono. 
HNO, and water at 0° di-nitro-di-methyl-aniline 
0,H,(N0,).,.NMe,[4:2:l] is formed (yield 116 p.o.). 
If the mixture is allowed to get warm another 
di-nitro-di-methyl-aniline [probably 6:8:1] is 
formed (yield 16 p.o.). By farther nitration of 
the first isomeride by boUing it with faming 
nitric acid tri-nitro-phenyl-methyl-nitramide 
0,H,(NOJ,NMe(NO,) [6:4:2:1] is produced. By 
the same treatment the second isomeride is con¬ 
verted into ^-nitro-phenyl-methyl-nitramide 
0 ,H,(NOJr^NMo(NO,) [6:8:1?] (Mortens, B. 19, 
2128; e>. Somburgfi, B. T. O. 2, 81). When 
nitrated in presence of a large excese of HjSO, 
(20 pts.) it yields as chief product the m-mtio- 
derivative whilst the^nitro-derivative is fcomed 
in smaller quantity (GroU, B. 19,198; NOlting, 
B. 19, 646).—6. Oombines with aluminium 
chloride with great evolution of heat forming 
long piisips [88°] (H. Girand, pi, [8J t, 691), 
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Heated in sealed tube with 5 pts. of alumlmum (NMe,.0,H^.;GCl.C^,. The same body is fonned 
chloride tor 10 hours at 250° no change is by tihe aoNon of Bz^O or BzCl in presence of 
effected. Heated in sir ;vith excess of slumi- P 3 O,.—27. Oriho/ormic Mer and form 

ninm chloride it yields a tetrs-methyl benzidine 0H(C,H4NMeJ,.—28. Vanillin and ZnCl, form 
(CH,)..NC,H 4 .C,H,N(CH;,)„ small needles [196°]. Oj,BL,NjO, [136°] (Fischer a. Schmidt, B. 17, 
This base is split at 180° by action of HCl gas 1895).—29. A blue oompofind is obtained by 
istto methyl chjoride and benzidine [118°].—7. the oxidation of dimethylaniline with chloraml 
Nitric oxide passed for 12 days into a solution of or other chlorinated quinone. It appears to 
dimethylaniline(500g.)inabsolutealcohol(610g.) have the same constitution whichever chloro¬ 
forms NMo. 4 . 0 ,H|.N:N.C,H 4 .NMej. After 3 or 4 quinone is used, as on reduction it always gives 
weeks’ passage of the gas there are formed a base a leuco-base of the formula and melting- 

CijHijN, [173°] and a violet colouring matter point [173°]. The latter forms glistening plates, 
OjjHaNjOj (?) (Lippmann a; Lange, B. 13,2136). si. sol. cold alcohol, v. sol. hot alcohol, benzene, ^, 
8 , Nitrom acid forms nitroso-di-methyl-aniline and ether. It forms the salts ; B"H 4 GL, : colour- 
( 3 . V.), —9. By heating with sulphur there is less crystals.—B'H^CljPtClj: fine needles.— 
formed a compound CjIIjNSj which is converted B''Me 4 Cl 4 : crystals, sol. water, si. sol. alcohol; 

/CH.v with wet Ag^O it gives an alkaline fluid(Meister, 

.N<^ \ Lucius, a. Briining, B. 13, 212, 2100; Wiohel- 

by HNO, into a base C,H.^ \CH of which haus, B, 14, 1952). —30. AcetoTie saturated 
\S/ with SOj forms ( 0 ,H, 0 )(S 04 )(NMe 4 Ph) orys- 

the nitrate B'HNOj crystallises in colourless tallising in lifstrous plates, v. sol. water 
needles and the platinochloride B'. 4 n,PtCl, in and alcohol, insol. acetone (Boessneok, B. 
plates (MOhlau a. Krohn, B. 21, 06). The com- 21, 1906). Acetone and ZnCl, at 150° forms 
pound 0 ,H,NS 2 is neither acid nor basic and CMe^lO.HiNMeJ.^ [83°] (Doebner, B. 12, 810).— 

<P 31. Ui-methylaniline dissolved in a saturated 

S. It melts at EolationofS0.4andmixedwithanaqneoussolation 
of alloxan forms (CiIl^NjOJlNMejPlOHjSO, 4aq 
crystallising in monoclinic plates; a\h'.c =■ 

89° and forms prisms, insol. water, and volatile 1-3399:1: '3394; 8 -=93° 23' (Pollizzari, A. 218, 
with steam. On heating with sulphur it is con- 148; 0. 18, 329).—32. A saturated aqueous solu- 
verted into methenyl-amido-phenyl mcrc.aptan. tion of alloxan forms a compound C, 2 H,,N, 0 ,aq 
10. Chloride of sulphur forms tetra-methyl- crystallising in colourless needles, si. sol. water, 
di-amido-di-phenyl disulphide SalOjUjNMe,,)^ decomposing at 250° (Pellizzari, Q. 17, 409). 
(Hannimann, B. 10, 403).—11. Heated with Thocompouud forms a crystalline hydrochloride, 
persulpkocyanic acid it gives S( 04 H,NMe.)j with nitrate, and oxalate, and yields a silver salt 
simultaneous formation of thiocyanic acid, CS„ Gi.^Hg^.^gNjO,. It is decomposed by alkalis 
H 48 , and NH] (Tursini, B. 17, 686 ).—12. Mixed forming a compound C„H„NjO„ decomposing 
with GSj and then treated with zinc-dust and at 281°.—33. s-Trinitrobemene forms a com- 
HOl it gives tetra-methyl-di-amido-di-phenyl- pound NMo 4 PhC„Hj(NO.Jj [108°] which crystal- 
methane [90°] and thioformio paraldehyde [212°] Uses in long dark violet needles, si. sol. alcohol 
(Wiernik, B. 21, 3204).—13. Oxidising agents (Hepp, A. 215, 358). — 34. Tri-nitro-toluene 
give rise to ponta-methyl-tri-amido-tri-phenyl- forinsa corresponding body (H.).— SS.Tri-nitro- 
oarbinol (methyl violet) (0. a. E. Fischer, B. 11, aniline forms NMe. 4 Pb 04 H,(NOj) 2 (NHj) [141°] 
2099),—14. COCI 4 forms CO(0„H,NMej), and, at (Hepp). 

120°,NMa 4 .G„Hj(CO.O,H 4 NMej). 4 .—15. CCI 4 gives Salts.—Dimethylaniline is apparently less 

at 180°G. ( 04 ^ 4 ^ 1 ^ 16 . 4)4 (Hannimann, B. 10,1689). basic than aniline, lor if a mixture of the bases 
16. Chloroform at 230° yields CH( 04 H 4 NMe 4)3 is treated with an insuUicient quantity of cold 
(Hanimann, B. 10,1235).— 17. Chloral hydrate ia aqueous HCl the base left uncombined is chiefly 
presence of ZnCL forms CClj.CH(OH).0,H,NMe, dimethylaniline (Morley, C. J. 61, 680).— 
(^ 6 fler a. Boessneok, B. 20, 3195).—18. Fur- B'H 4 S 04 . [80°]. Sol. water, insoL. ether and 
furaldehyde in presence of zinc chloride yields benzene. H.F. 8400. The normal sulphate 
04 H, 0 .CH( 0 ,H 4 NMej)j which crystallises in pale- could not be formed. At 190° the acid sulphate 
yellow needles [83°] and is a strong base (0. splits up into COj and the sulphonio acid 
Fischer, A. 206, 141).-19. mtaheptoic aide- (V%non, 0. B. 107, 263).-B'sH4HgCl,. [149°]. 
hyde and ZnGLj it also forms a condensation- Large tables or prisms; sol. hot water and hot 
produet (Auger, Bl, [2] 47, 42).—20. Bemoic alcohol. Prepared by adding aqueous Hgtil, 
aldehyde and ZnGl 4 forms 0 ,Hs.CH(CaH 4 NMe.j )4 to an alcoholic solution of dimethylanUine 
(0. Fischer, B. 10,1624).—21. When treated in (Klein, B. 11, 1741).—B'. 4 Hg 40 Clj. Formed 
the cold with acetyl bromide it becomes hot and together with 'the preceding. Small needles or 
yields acetyl-mono-methyl-aniline (Staedel, B. glistening leaflets; m. sol. hot water and hot 
19, 1947).—22. Heptayl chloride in presence of alcohol, insol. cold water, v. sol. benzene. On 
ZnGl, forms a base [72'6°] (278° at 16- mm.) cheating to 100° a blue colouring matter is 
(Erafit, B. 19, 2987).—23. By heating b(ith formed. — B'jHgOlj (Leeds, /. 1882, 604).— 
bensoyi chloride at 190°, benzoyl-methyl-aniline B'gH^SnCl,. Large monoclinio crystals (Hjort- 
is formed with splitting off of MeCl (Hess, B. 1S>, dahl, J. 1882, 623). — B'jHjPtOl,. Tables— 
685; c/. Michler, B. 9,1890).—24. Benzoic acid t B' 2 H,PtCl 4 2aq (Beinhardt Staedel, B. 16, 

(1 mol.) and PjO, at 200° forms di-methyl- 29).—B'^PtBr,. Brownish - red monoclinio 
nmido-benzophenone [38°] (0. Fischer, A. 206, rfhedles. — BiI,2B'HI (Kraut, A. 210, 324).— 
88).—25. Phthalic anhydride in presence of (BiL). 48 B'HI.— (BiI,),4B'HI.—^iI,), 6 B'Ht.— 
ZnGl, forms di-methyl-aniline phtholein.—26. BiI,B'HI.—B',H 4 Fe 0 y|. Lamina; sL sol. oold 
^gt^irichloride fom)s ‘ malachite green ’ water,'()eing less soluble than the meth^laniline 
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and auHina (enoojramdes (Fi|oher, A. 190,184).— 
B';H,FeCy,aaq (Eisenberg. A. 205, 266). 

Methflo-iodida u,H,NMe,I. Phenyl-tri- 
methyl-ammonium iodide. S. (alcohol) 2*2 pt 8°. 
Olhe combination oftPhNMe, and Mel takes 
lace rapidly (Lauth, Bl. 7, 448). It may also 
e obtained by shaking a mixture o{ aniline 
(1 mol.) with Mel (3 mols.) and KOH (2 mols.) 
dissolved in water (Pawlinoff, J. R. 13,448; Bl. 
[2] 37, 493). Plates (from alcohol). Converted 
by moist Ky,.fi intoO^H^NMejOH a deliquescent, 
crystalline, caustic base. When the methylo- 
Sodide is distilled it splits up into NMo^Ph and 
Mel, but these recombine in the receiver. If, 
however, a current of HCl bo passed through the 
retort NMe^PhllCl condenses in the receiver, 
while Mel escapes and may be condensed in a 
second colder receiver (Merill, J. pr. [2] 17,286). 
When treated in a scaled tube witl>a solution of 
potassium in anhydrous lique&o(l ammonia it 
yields KI, NMoj, and possibly bonzono (Thomp¬ 
son a. Cundall, O. J. 53, 761). Boiling cone. 
KOHAq slowly decomposes PhNMe,I into di- 
nicthylanilino, KI, and McOH (Claus a. Bauten- 
berg, B. 14, 621). The methylo-iodide gives rise 
to the following derivatives:—PhNMcjI,. [115°J. 
Brown trimetrio plates (Geuther, A. 240, 69).— 
FhNMojIj. [87°] (Dafert, ilf. 4, 600). Lustrous 
green monoclinio needles ; o:6:c = 1-794:1:1-251 j 
fl = 69° 43'. — PhNMe,!,. [65°]. Violet-black 
plates.—PhNMejIZnIj. 'Trimetric crystals 
(Hjortdahl).-PhNMe,ClHgClj. [188°]. S. -36 
at 6-2°. Needles (Hiibner, A. 224, 352).— 
(PhNMe.,Cll^PtCl,. Orange needles (fromwater). 
S.-33at'7-4°.-(PhNMe,).,Cr,A- Prisms. S.-5.— 
(PhNMe,),Cr,0,,. Monoclinio crystals (Hjort- 
dahl). 

Ethylo-iodide B'Etl. [125°]. Identical 
with mothyl-nthyl-nniline-mcthylo-iodide; KOH 
splits off dimclhylaniline (Claus a. Howitz, B. 
17.1326).—PhNMe,,EtI,. [81°]. Dark-violet hexa¬ 
gonal rhombohedra (Geuther).—PhNMeJEtl,. 
[50°]. Lustrous bluisli - green plates. — 
PhNMe^Etl,. [45°]. Violet-black plates. 

References. — Beomo-, Bbomo - or - nitbo-, 
OnioEO-, OHnoEo-Nirno-, lono-ni-, Nrnio-, and 
Nn'EoaO-DI-SIKTHVLANriJNE. 

DIMETHYLANIUHE - AZYtINE v. Di- 
methyl.ami<In-bcmene.izo-dimctkylaniline. 

DI - MEtAyL . ANILINE -PHTHAIElN v. 

riiIEi-ltETHJI.-W-AMn)0-I>I-PnKNVL-PHTnAI,roE. 

MEXHYIANILINE SDIPHONIC ACID v. 

MaiimSUItDOIIEKZENB SOLPjqONIO ACID. * 

^-DIMEIHYLANISIDINE v. o-DiusiaYL- 

AKIDO-PHKNOIu 

METHYL-ANISOl is the methyl ether of 
Ceesoii. j 

(B. 1).METHYL.ANTHBACENE C,.H„ i.«. 

CH '* 

C.H.<^^H)>C.H,Me[^ l]. Mol. w. 192. [203°] 

(BOrnstein); [200°] (Birukoff). Formed by dis¬ 
tilling er^thro-oxy-methyl-anthraquinone with 
zinc-dust (Birukoff, B. 20, 2070). Formed also 
by boiling iso-methylanthraqoinone with zinc- 
dust and ammonia, and splitting off water from, 
the resulting methyl-hydroxanthranol by boiling 
with xylene (BOrnstein, B. 15, 1821). White 
plates.—B'0,I1, (NO,),OH : red needles. Gives 
91 ) 9{idgtion meth^l-anthra^ninone [167°] and 


Forms a di-bromo-meth^-anihraceno [148°J. 

Sexahydride C,,]l„. [c/ 65°]. Formed 
by reducing the dilactone of benzophenone di- 
carboxylic acid with phosphorus and hydrio 
iodide (Graebe a. Juillard, A. 242, 256). Plates. 
V. sol. alcohol, ether, and oblorofirm. Passed » 
through a red-hot tube it yields a hydrocarbon 
[195°]. On oxidation it yields methylanthra- 
quinopo [154°]. 

(B. 2)-Methyl-anthracene 

^C,H,Mo[® 2 ]. [200°]. Occurs in 

coal-tar oil, and hence is present in crude anthra¬ 
cene and phenanthrene (Japp a. Schultz, B. 10, 
1049). 

Formation.—1. By passing di.tolyl-motbane 
through a red-hot tube (Weiler, B. 7, 1181).— 
2. By passing di-tolyl-cthane through a red-hot 
tube (0. Fischer, B. 7,1191; 8, 675).—3. Appa¬ 
rently occurs among the products obtained by 
passing vapour of oil of turpentine through a 
red-hot tube (Schultz, B. 10, 84).—4. By the 
action of zinc-dust at high temperatures on 
chrysophanic acid 0 |,H, 0 -( 0 H) 2 , on emodin 
C|5H,0,(0H)3 (Liobermann, B. 8, 970; A. 183, 
163), on alum (in small quantity) (E. Schmidt, 
B. 8, 1275; Ar. Ph. [3] 8, 496), on the acid 
[4:1]CH,.0.,H,.C0.C,H,.C02H (Gresly, A. 234, 
238), on abiotic acid (colophony), on gum benzoin 
(Ciamician, B. 11, 273), on chrysarobin (Lieber- 
mann a. Soidlcr, A. 212,34), and on methyl-quini- 
zariu (Nietzki.B. 10,2013).—6. By boiling phenyl 
xylyl ketone OjHj.CO.OoHjMe,[1:2:4] for a long 
time (Elba, J. pr. [2] 36, 472). The isomerio 
CjIl5.CO.C,II,Me..,[l:2:.5] condenses on boiling to 
the extent of 10 to 20 p.o. to (B. 2)-methyl- 
anthracene; dehydrating agents either stop the 
reaction or split off benzoic acid. 

Properties. —Yellowish plates (from alcohol). 
Sublimes in largo white plates, exhibiting blue 
fluorescence. SI. sol. alcohol, ether, and HQAo, 
V. sol. CHClj, benzene, and CS.^. Chromic acid 
in HOAo oxidises it to anlhraqni lone carboxylic 
acid [282°]. Cone. HNO, added to its alcoholic 
solution forms methyl-anthraquinone. Bromine 
in CSj forms a di-bromo- derivative [166°] 
(Fischer), which yields, on further bromina- 
tion, a totra-broino- deriv;ative crystallising from 
toluene in needles. The picric acid com¬ 
pound melts at^[93°] (Gresly). 

Di-niethyl-anthracene C,„H„ ix. 

.CIL 

I VAMoi- [71°]- (above 360°). VJ>. 

7'19. One of the products obtained by passing 
bcnzyl-mesityleno through a red-hot tube. Se¬ 
parated from the di-methyl anthracene [218°] 
which accompanies it in smaller quantity, by 
(irystallisation from toluene, in which the com¬ 
pound, melting at 71°, is extremely soluble. 
Further purified by means of its picrio acid 
conipound (Iiouise, Bl. [2] 44, 180; A? Oh. [6] 
6,191). White needles, v. e. sol. cold benzene 
and toluene, m. sol. IIOAc and alcohoL On 
oxidation with OrO, in HOAo it yields di-methyl- 
anthraquinone [158']. The picric acid com¬ 
pound forms long red needles. Forms a grey 
com|>ouud with nitoo-anthracqiif. 
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Dl-metliyl'aiitliraeen* 


iO|SgMO]* 


[319®]. One ol thei prodncts ot the passage of 
benzyl-mositylenethroogh ared-hot tube (Louise, 
SI. [2] 44,178). Rhomboidal plates, insol. cold 
f alcohol, si. sol. ether, ligroin, and acetic acid, v. 
sol. hot benzene and toluene. Forms_ small 
colourless leaflets when sublimed. - Br in 03, 
forms a crystallised bromo- derivative.^ The 
piorio acid compound crystallises fii red 
needles. CrO, in HOAo oxidises it to a di- 
methyl-anthraquinone [170®]. Forms a green 
oompound with nitro-anthracene. 
Di-methyl-antbracone 
OH 

I '>0«H,Me,[J: 2: 4 ] 7 [220®-226“]. 

\CH/ 

Obtained by distilling with zino-dust the tri-oxy- 
di-methyl-anthraquinone derived from m-xylene 
carboxylic acid, gallic acid, and H,S 04 (Birukoff, 
B. 20, 871). Plates. Oxidised by CrO, to a di- 
methyl-anthraquinone [112°]. 

Si-methyl-anthraoene 0,H,<^|^^^0,H,Mo,. 

[216®]. Obtained by treating a mixture of toluene 
(8 pts.), CS, (3 pts.), and chloroform (1 pt.) with 
AlOl, (2 pts.) (Elbe a. Wittioh, B. 18,348). With 
chromic acid it gives a quinono [102°]. Probably 
identical with the isomoride [219“].^ 

Si-methyl-anthracene 

[203°]. From [2:4:l]0,H,Me.,.CO.0,H4.0O,H[l:2] 
by heating with red-hot zinc-dust (Gresly, A, 
234,238). Plates. Possibly identical with the 
isomeride (220°-226°]. 

Bi-methyl-anthracene 

OH 

OA<fl V.H,Me,[J ^]. [246®]. Formed by 

On , 

redaction of di-methyl-anthraquinone [183°] 
with zinc-dust and NH,. White plates, with 
bluish-green fluorescence. Its picrate forms 
garnet-red neofiles, decomposed by alcohol (Elba 
a. Bunch, B. 20,1363). 

Bi-methyl-anthraoene 

,CHv 

Oja,Me< I >O.H,Me. [200®]. Formed from 

\ch/ 

coal-tar xylene by chlorination at boiling tempe¬ 
rature, and subsequently healing the resulting 
[3:1]0.H,{CH,)(CH,C1) with water at 210° (Van 
Dorp, B. 6, 074). White fluorescent plates. 
Fields on oxidation with chromic acid a quinono 
[168°]. Br gives a di-bromo-di-methyl-anthra- 
eene [164°]. Perhaps identical with the follow¬ 
ing isomeride. 

Di-methyl-anthracene 

< CHv ^ 

I ^C.H.Me. [226°] (A.) 1 [282°] (^. 

a. 0.). .Occurs in coal-tar (Zincke a. Waohen- 
dorff, B.' 10,1481). Formed from toluene, A1C1„ 
and aoe^lene totra-bromide (Anschiltz, A. 236, 
172). Prepared by acting on toluene with methyl¬ 
ene chloride in presence of AlOl, (Friedel a. 
Crafts, Bl. [2] 41, 828 i A. Oh. [6] 11, 2661. 
Seales. With OrO, in HOAo it gives dimethyl- 
l^thraquiaona [160°], whi^ forms 60 Wffmg* 


solution in H,s64^ The picric acid com 
pound orystauises in slender needles. 
Di-methyl-anthracene ^ 

!**<*]♦ to***" 

methyl-anthracene dihydride, 
0,H,Me<pg“^0.H,Me by distillation over 

red-hot zinc-dust (Anschii^z, A. 236, 820), 
Greenish-yellow lammes (from benzene); m. sol. 
benzene, si. sol. alcohol. Gives on oxidation di- 
methyl-anthraqninone [236°]. _ , ’ 

s-Di-methyl-anthracene dihydride OuH„ in. 

FromethyUdene 

bromide, benzene, and AlCl, (Ansohiitz, A. 236, 
305). Yellow laminee (from alcohol). Sublimes 
in yellow needles. V. sol. benzene, CS„ and 
ether, si. sol. cold alcohol and glfwial HOAo. 
Distillation over red-hot zinc-dust gives anthra¬ 
cene. Oxidation gives anthraquinone. Bromine 

in HOAo gives which crys- 

tallises from toluene in needles. 

Picrate C„H„C.H,(NO,),OH. [174®]. 
u-Oi-methyl-anthraoene dihydride 




[56°]. Formed by the ac- 
tion of HI* and red phosphorus on dimethyl- 
anthron 0,H,<^^g^O.H, at 160° (Hallgarton, 

B. 21,2608). White crystals, sol. ether, benzene, 
and HOAo. 

/OH. 

Tri-methyl-anthraeene ^C,HMe, 

Q:2:3:6]. [236°] (W.); [248°] (G.). Obtained 

by distilling * d'-oumene-phthaloylio ’ acid 
0 H,Me,.CO.C,H,.CO,H with zinc-dust (Gresly, 
A. 234, 239). Formed also by distilling tri-oxy- 
di-methyl-anthraquiCone [244°] over zinc-dust 
(Wende, B. 20, 868). Exhibits green fluores¬ 
cence. 

Tri-methyl-anthracsue 0„H„ t.e. 

C9 

[2:5:J] O.H,Me.X^^^)>C.H.Me Q:3]. [227®]. 

Formed by boiling di-p-xylyl-ketoiie 
0,H,Mo,.CO.O,H,Me, for six hours, H^O being 
eliminated. Colourless plates, with bluish-green 
fjuoreseence. Sublimes below 100°; slightly 
volatile with alcohd. V. si. sol. cold alcohol, v. 
sol. ether. By CrO, and acetic acid it is oxidised 
to tri-methyl-anthraquinone [184°] (Elbs a. 01- 
berg, B. 19, 409 i J. pr. [2] 86, 483). 

Tetra-mfthyl-anthraeene C„H„. [e. 280®]. 
A small quantity (-3 g.) is formed from «t-xylena 
(lOOg.)t A1,C1„ and acetylene tetrabromide (An¬ 
schutz, A. 236, 173), CrO, gives a substance 
(tetra-methyl-anthraquinone?) which forms 
needles [ 0 .800°]. .. „ _ 

Tetra-methyl-anthraeene (?). [280®]. From 
o-xylene, AljCl,, and acetylene tetrabromide 
(Anschatz, A. 236,176). Fluorescent needles. 

, Tetra-methyl-anthraoene (?). [280°]. Formed 
similarly from p-xylene (A.). 

Tetrs-methyl-anthiaeeiie [168^ 

Formed by the action of methylene chloride in 
I presence pf on m-^ylene, and fn stnaUfl 
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quantity on <|>-eumene (Frie^el a. Crsfta, A. Ch. 
[6] 11,268). Crystallises from benzene. Gives 
a dark-rea CTystalline oompound with picric acid. 
Cone. H,SO, gives a yellow solution. CrO, in 
HOAo oxidises it to ^tra-methyl-anthraquinone 
[206°]. 

Tetra-methyl-anthracene dibromide 

From the corre¬ 
sponding tetra-mqjihyl-anthraoene dihydride by 
bromination (AnschStz, A. 23.1, 321). Yellow 
needles; decomposes when heated. 

* letra-methyl-anthracene dihydride 

McO,H,<®“®®>C,H,Mc. [171°]. Obtained 

by the action of ethylidene chloride on toluene 
in presence of Al^Cl, (Anschutz, A. 23.1, 317). 
Pale-yellow trimetric laminio; a:b-.c = •67S:1: •1)21 
(from alcohol and HOAo); v. scj. benzene, si. 
sol. HOAc, V. si. sol. alcohol. Instillation over 
red-hot zinc-dust gives di-metnyl-anthraeene 
[244°]. Oxidation gives di - methyl - anthra- 
quinone [236°]. 

Picrate 0„H2„C.H.(N0,),Oil. [165°]. Bed 
glistening noodles. 

Hexa-methyl-anthracone OnH^Moj. [c. 220°]. 
One of the products of the action of methylene 
chloride on i).-oumene in presence of AlCl, 
(Friedel a. Crafts, A. Ch. [6] 11, 272). Not vola¬ 
tile at 440°. The alcoholic solution gives with 
picric acid a brownish-black pp. [203“]. Cone. 
HjSO, forms a rod solution, becoming colourlesa 
after absorbing moisture. 

References.— Di- nnoMO - methyl - ANTimACKNE 
and AMIDO-MEIHYL-ANTHltACENJt IHHYDItlOE and 
DIDKOMIDE. 

DI-METHYI-ANTHBACHEYSONE v. Tetua- 

OXV-nl-MF,TlIYL-ANTnnAQniNON15. 

DI-METHYL-ANTHfiACYl-AMINE v. Di- 

METHYL-ANTHRAMINE. 

DI-METHYb-ANTHBAFLAVIC ACID v . Di- 

OXY-ni-UETHYL-AMTHRAQOlNONE. 

METHYL-ANTHEAGfttlOLS v. (1:2;.3)-Tm. 

OXY-METnYL-ANTHBAQUINONES. 

DI-METH VL-ANTHHAMINE 0, ,Tr„.NMe-. 
Di-nicthyl-anthracylamine. [155°]. Formed by 
heating the melhylo-hydrato. Thin golden 
plates. Soluble in alcohol with a green fluor¬ 
escence. 

Salta.—^B'HCl: colourless plates, decom¬ 
posed by water.—B'jH^CljPtCl,: yellow pp. 

Methylo-iodide B'Mel. [215° uncor.]. 
Formed by heating anthramine with metlvl 
iodide at 100°. Flat needlbs, sol. hot water, si. 
solccold, nearly insol. alcohol. 

Methylo-chloride-platinum tall 
B',Me,ChP'Cl,: yellow crystalline pp. 

Methylo-hydrate B'Me(OI/): strongly 
alkaline. Formed by the action of Ag^O on the 
iodide; on boiling the aqueous solution it de¬ 
composes into di-methyl-anthramine and methyl 
alcohol (Bollert, B. 16,1636). 

KEIHYI-ANTHBANILIO ACID v. Amido- 
TOLUIO ACID. 

(B. li-HETHYI-AJrXHBAftTHHOHB 

i.*. OA<^>C,H.Me[® l]. Mol. 

w. 222. [164°] (Graebe); [167°] (Birukoff); 
[176°] (Bdmstein). Formed by oxidising (£. 1)- 
methyl-anthracene with CrO, and HOAo (Biru- 
koff, B, 20, 2070). Fdrmed also by oximsing 
Voa. m, * 


(B. l)-methyl-anthracene hexahydride (Graebe, 
A* 243| 256). Tho sazne, or the following, 
methyl-anthraquinone ds a by-product in the 
preparation of anthraquinene (Wachendorfl a. 
Zinoke, B. 10, 1485; Bdmstein, B, 16,1820). 
Small needles (from dilate GOAc). V. a. soL 
alcohol and benzene. . » 

(B. 2).5IetbyI-anthraquinone 

2]- [163°] (F.); [172»] 

(E.) [177°] (Edmer a. Link, B. 16, 696). 

Formalicm. —1. By warming an alcoholic 
solution of [B. 2)-methyl-anthracene with nitric 
acid, ppg. with water, and subliming (O.Fischer, 

B. 8, 675),—2. In small quantity by boiling 

phenyl m-xylyl ketone (Elba, J. pr. [2] 36, 471). 
3. By warming [4:lJCH,.C,H,.CO.C„H,.COjH 
with HjSO. at 170° for ten minutes (Gresly, A. 
234,239^ • 

Properties.—Yellow needles. Sublimes in 
almost colourless noodles. V. sol. alcohol, benz¬ 
ene, and HOAo (B. a, L.); according to Fischer, 
however, it is si. sol. these solvents. Cone. 
H,SO, forms a blood-red solution which becomes 
violet on heating. When heated with zinc-dust 
it yields methyl-anthracene [203°]. With fuming 
II.SO, it yields a disulphonio acid, which on 
fusion Avith potash forms di-oxy-mothyl-anthra- 
quinone (niethyl-alizarin) [252°] (Fischer). 
Isomeride of Uethyl-anthraquinone «. 

Mr.TlIANTIIllENE. 

Di-raethyl-anthraquinono 0„H,jO, i.«. 

C, n,<^®>C„HjM02[J:2:4] ? [158°]. Obtained 

by oxidising the corresponding di-methyl-an- 
thraceno [71°]. Formed also by heating benzoyl- 
mositylenio acid CaHj.CO.C.HMOjCOjH with 
PjO, and subliming the product (Louise, A. Ch. 
[OJ 6, 193, 228; Bl. [2] 44,181). Yellow acicular 
prisms (from chloi'otorm-acetouo) or noodles (by 
sublimation). Inaol. water, si. sol. alcohol, sol. 
chloroform and acetone. With zinc-dust and 
KOH it gives an intense red colour. This di- 
methyl-anthraqninone ought theoretically to be 
identical with those melting at 180° and 112° (v. 
infra). 

Di-mothyl-anthraquinone 0„H,20j. [170°]. 
Obtained by oxidising di-methyl-anthrocena 
[219°] with CrO, in HOAo (Louise, A. Ch. [6] 6, 
189; Bl. [2] 44, 180). Yellow needles (from 
alcohol). With zinc-dust and KOH it gives a 
characteristic red tint, which disappears on 
heating. ^ 

Di-methyl-antbraquinone 

Obtained by heating o-xylyl-phcnyl-ketono- 
carboxylic acid (o-xyloyl-o-benzoic acid) 
[3:4:l]OAMc.rCO.C„H,.CO,H[l:2] with cone. 
H,SO,. By UNO, (S.G. 1-2) at 220° it is oxi¬ 
dised to anthraquinono-di-carboxylio acid [340°] 
*(Elbs a. Enrich, B. 20,1361). 
Di-mvthyl-antbraquinono 

. O.H,<gg>OAMe,[J:2:4]. [180°]. 

Formed by heating m-xylyl-phenyl-ketone- 
o-oarboxylic acid (m-xyloyl-o-benzoic acid) 
[2:4:l]O.H,Me,.CO.C,H..CO,H[l:2] with cone. 
H,SO.; the yield is 60 to 70 p.o. of the theo¬ 
retical (Gresly, A. 234, 240; Bibs a. Gflnther, 
B, 20, 1864). Bmall needles, si. sol. benseus 

U . 
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knd alcohpl. By dil. UNO, it is oxidised to 
anthrsquinone w-di-carboxylio acid [above 330°]. 
Reduced by zinc-dust »nd ammonia to a hydro¬ 
carbon [85°] whiab forms with picrio acid 
reddish-brown scales [135°]. 
Si-methyl-anthraquinone 

"OA<^^>'C,H,Mc,[g:2:6]. [118°]. Formed 

by warming [4:l;j!]CJI,Mo,.CO.C„n,.COJI[2:l] * 
with cone. HjSO, at 120^ (Gresly, A. 234, 240). 
Si-methyi-anthraquinone *' 

C,H.<®^>C.H.,Me.[J:2:4]?' [112°]. Obtained 

by oxidising the di-niethyl-antUracene [ 220 °- 
226°] (Birukoff, B. 20, 871). 
Si-methyl-anthraquinone 

OA<co>C.H 2 Me„. [1G2°], Obtained by 
oxidising di-rncthyl-anthracene [216°] (Elbs a. 
Wittich, B. 18, 318). 

Bi-methyl-anthiaqninone 

C.H,Me<pQ>CjH,Me. [236°]. Formed by 

oxidation of di-nicthyl-anthracene [241°]. Pale- 
yellow needles, si. sol. HOAc, v. si. sol. alcohol 
(Anschiilz, A. 233, 321). 
Si-methyl-antbraquinone 

O.H 3 Me<gQ>C.n,Me. [155°]. Obtained by 

oxidising the di-mcthyl-antliraceno occurring in 
ooal'tnr xylene (Wachcnclorif a. Zinckc, B. 10, 
1482). Small light-yellow needles (from dilute 
alcohol). May bo sublimed. M. sol. alcohol, 
other, and HOAo. 

Di*methyl-anthra(imno&e 
C.H,Me<®Q>C.H,Mo. [160°]. Obtained by 

oxidising thedi-raethyl-antliracene formed from 
toluene, methylene chloride, and AlCI, (Fiicdcl i 
a. Crafts, A. Git. [ 6 ] 11, 266). Forms an orange 
solution in HjSOj. Probably identical with tlie 
preceding. 

fri-methyl-anthraquinone 
C,^,<;g^>C,nMe,. [Me:Mc:Mo-1:2:4]. [101°]. 

Formed by warming ^f-cuminoyl-benzoic acid 
for a short tinio with 
cono. H.^S 04 (Oresly, A. 234, 210). Needles. 

Tri-metliyhanthraquinose 
[2:6:Jjc.H,Mo,<|g®>OJl3Me[J:3]. [184°]. 

Formed by oxidation of the tri-methyl-nritlua- 
cene obtained from di-p-xylyH ketone (Elbs a. 
Olberg, B. 19, 409). 

Itf/erentes. — Attmo-, Nimo-, and Oxv- 

METHYIi-ASTUBAQUINONKS. 

HETHYL-AHTHEAQtrilfOHE CARBOXY- 
MC ACI0 C„H„03i.«.C AMe<co>C,H3.C0.3H. 
[246°]. Occurs among the products of the oxi¬ 
dation of coal-tar di-methyl-anthraccne by OrV], 
in HOAo (Wachendorft a. Zineke, P. 10,1483). 
Small needles (t^ sublimation); v. sol. hot 
aloofaof. ' 

Si-metbyl-anthraqninons earboxylio acid 
C„H„0,i.e. O.H,<®^O.H 3 Mo 3 .C 03 H. [240°].' 

Formed by heating i)i-onminoyl-henzoio acid 
C 3 H 3 Me,.CO.C,H..OO;[Hf 2 :l] with fuming H,SO, 
A. 234, 241). Small needles. V. sol. 

C 


f 

alkalis, si. sol. algohol and benzene. May bs 
sublimed. 

BI-HETHTL-ANTEBASBFIN vl'Hi-ox-z-st. 

METHYL-ANTHBAqOlNON*. 

BI. METHYL - AHTB(]a0NE 0,.H„0 is. 
>C,H,. [94°]. Formed by the 

action of McI and KOHAq on anthranol (Hall- 
garten, B. 21, 2608). Transparent crystals, v. 
sol. benzene, ether, si. sol. petroleum ether. 
Converted by the action of BI and red phoi- 
idiorns into di-methyl-anthraceno dihydride. 
METHYI-ABBTJTIH v. AnBorai. / 

METHYL ASSESATE Mo^AsO.. (214°). 
S.G. IS 1 - 569 . Formed from AgiAsO^ and Mel 
(Crafts, BI. [2] 14, 99). 

METHYL AESEHITE Me,AsO,. (129°). 
S.G. V 1428. V.D. 6-01. From AsCl, and 
NaOMe (Cfafts, BI. [2] 14, 104). When 
arsenious acr.l is dissolved in aqueous NaOII 
and treated with alcoholic Mel the product is 
not mono-niethvl arsonite but methane arsonio 
acid CH 3 .AsO( 6 H)j (Klinger, A. 219, 149; c/. 
vol. i. p. 317). 

METHYL-AESIHE o. Organic Absenio com- 
rOCNDS. 

HETHYL-ATEOLACTIC ACIB v. Oxy-toitl- 

PIU)MONIO ACID. 

METHYL-ATBOPIC ACIB v. PnENYi-CRO- 

TONIC ACID. 

WETHYL-AUEIN C 3 „H„ 03 aq. A by-product 
in the preparation of aurin (Zulkowsky, A. 194, 
131 j 202, 210; M. 3, 476). Brick-red crystals 
witli green lustre (from 60 p.o. alcohol). Its al¬ 
coholic solution is yellowish-red, and becomes 
crimson on addition of alkalis. It loses aq at 
100°, but does not melt below 200°. HCl added 
to its dilute alooholio solution ppls. C 2 ,n. 35 C 10 , 
ns red orystais with blue reflex. On heating 
witli water in sealed tubes at 246° methyl-aurin 
is split up into p-cresol and di-oxy-benzo- 
plicnone. Alkaline’ KMnO, oxidises methyl- 
aurin to CisHiiO,. Potash-fusion forma p-oxy- 
boMzoie acid. Zinc-dust and HOAo reduce it to 
metliyl-leucaurin CjnlluO,, which crystallises in 
long colourless needles. ILSO, forms red orys- 
tftls of (C.j„H,„0,,) JI-^SOj which are blue by re¬ 
flected liglit. Bromine in IIOAo forms crystals 
of C 3 jH,. 3 Br, 03 HBr aq, which have a sted-blus 
reflex. 

METHYL-AZELAKC acid V. Octane m- 

iCAliUUXYMO ACID. , 

METHYL-DUZO- COMPOTODS «. Bi-Azo- 

CUMPOONDB. 

TETEA-METHYL-TETEAZONE CiH,.,!?, i.e. 
(CIIj)..N.N:N.N(CH,). 3 . (130°). Prepared by 

the oxidation of dimctliyl-hydrazino in ethereal 
Bolutibn with HgO (Renouf, B. 13, 2173). Oily 
fluid. Explodes vyith violence if heated above 
130°. Alkaline in reaction. Reduces AgNO, to 
a silver mireor. It is decomposed by boiling 
aqueous acids into dimethylamine, methylamine, 
formic acid, and nitrogen. 

Salts. — The picaate B'OA{NOJ,OH 
forms yellow prisms. V. sol. water, si. soL 
alcohol. The other saKb are also easily solnbls 
in water. 

KETHTL-uo-BAEBITHJtia AOIS QflJAfif 
I Somsd by treating nittb-methflrnra^ 
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CO<^*^^O.NO, '«rith*tin and HCl (Leh- 

DBiiD, A. 263, 80). Needles, T. sol. cold water. 

Oi-methyl-barbituric acid v. Di-methyl deri¬ 
vative ol Barbitdbio mid, vol. i, p. 439. 

UETHYI-BENZAIIIIDES v. Benzoyl deriva¬ 
tives of METirn.AHIII£S. 

HEXHYi-BENZENE v. ToiuEm 
Bi-metbyl-bensene v. Xybenb. 
Tri-methyl-benaBneo.tf-CoMENE,MEsiTYi.EN*, 
and Heuiuei,i.itueiie. 

Tetra-methyl-benzene v. Dobene. 

' Penta-methyl-bonzene 0|.H„ ».e. 0,JTMej. 
Mol. w. 148. [52^]. (231»i.V.). V.D. 6-27 (calo. 
6-12). H.P. 31,900. H.0.1,664,100 (Stohmann, 
Kleber, a. Langbein, J. pr. [2J 40, 83). One ol 
tho products of the action ol MeCl on benzene 
or toluene in presence ol AIClj (Friedel a. Crafts, 

A. Ch. [6] 1, 472; Ador a. Billietf ZJ. 12, 332). 
Formed also in like manner by ilie action of 
MeCl and AlCls on tri-methyl-bcnzcnes at 100“- 
110“; the fraction (220“-235“) on crystaltisation 
from alcohol deposits C,Me, first, and the penta- 
methyl-benzene romaining in the mother-liquor 
may then bo purified by means ol its sulphamide 
(Jacobsen, B. 20, 890). Ponla-methyl-benzcno 
is a by-product in the formation ol fotramethyl- 
benzone by tho action of Mel and AlCl, on 
^'-cumene (Claus, J. pr. [2] 38, 231). 

Properties. —Flat prisms; v. o. sol. alcohol. 
Reactions. — 1. Bromine in CHCL forms 
C^McjBr. [163“] (292“ i.V.) (F. a. C.; Jacobsim, 

B. 20, 898). - 2. AgNOj and vapour of Br forms 
di-bromo-c-dnreno [202“] (Oottsohalk, B. 20, 
3288).—3. ClSOjH forms tho sulphone and 
sulphochlorido (Jacobsen).—4. Cold cone. II^SO, 
does not form tho corresponding sulplionic acid, 
but yields c-tetra-inethyl-bonzene sniphonic acid 
and hexa-methyl-bonzeno (J.).—6. KMnO, forms 
benzene penta-carbozylic acid (F. a.C.).—6. Fum¬ 
ing nitric acid forms di-nitro-c-tetra-mcthyl- 
benzene [178“] (Gottsohalk^. 20,3287). Dilute 
nitric acid acting on its solution in benzene pro¬ 
duces tetra-methyl-benzoic acid [105“].—7. Heat¬ 
ing with AlCl, forms isodurone, 0|,Mo„ and 
other hydrocarbons (Jacobsen, B. 18, 340).— 
8. Cl.CONH, and AlCl, convert C^HMe, dissolved 
in CS, into the amide of pcnta-methyl-benzoio 
acid (Jacobseiv B. 22,1219). 

Piorio acid compound 

C. HMe,0,H,(NOJ,OH. [131“]. Golden-yellow 
prisms. 

Heza - methyl - benzene PijH,, ».e. C„Me,» 
Mol. w. 102. [164“] (F. a. C.); [100“] (J.). 

(264'«). 8. (95 p.o. alcohol) -2 at 0“. V.D. 8-73 
(oalo.6-61) (P.a. 00; 6-68 (H.). H.C.v. 1,709,000. 
H.C.p. 1,712,200. H.F. 30,800 (Stohmann, Kleber, 
a. Langbein, J. pr. [2] 40, 84). • 

Formation. —1. The final product of the 
action of Med on benzene or toluene in tho 
presence ol AlCl, (Friedel a. Crafts, A. Oh. [0] 1, 
407; 0. B, 91,267 ; Ador a. Billiet, B. 12,332).— 

2. From a-di-ohJoro-beAzene, MeCl, and AlCl, at 
100“ (Friedel a. Crafts, A. Ch. [0] 10,411).— 

3. A by-product in the formation ol (1,2,3,4)- 
tetra-me&yl-benzene*by the action of Mel and 
AlCl, on i|'-oumene (Claus, P.pr. [2] 88, 231).— 

4. By heating dimethylaniline methylo-iodide at 

330“ (Hofmann, B. 6,721).—6. Said to be a pro¬ 
duct of the action of fused ZnOl, on sugM (C. /. 
n 8^ -. D. F. J. 237, Fennel M % 


by-produot in the preparation of oumidine by 
heating zylidine hydrochloride with methyl alco¬ 
hol; also in small quantity by the action of 
methyl alcohol at a high tenljmrature on aniline 
hydrochloride (Hofmann, B. 13, 1729).—7. By 
dropping methyl alcohol upon strongly-heated 
ZnCl, (Le Bel a. Greene, Am. 2,'21).—8. By' 
pouring acetono upon fused ZnCl, (H. Greene, 
O. R. 87, 931).—9. By shaking orotonylene 
CMeiQMe with H^SO, (3 pts.) diluted with vatet 
(1 i)t.) (Favorsky, J. pr. [2] 37, 384; Iiwoff a. 
Alniddingen, Bl. [2] 37, 493).—10. Together 
with other products by tho prolonged action of 
cone. HjSO, upon durene (Jacobsen, B. 19, 
1211).—11. A product of the action ol cold cone. 
H..SO, on penta-methyl-benzene (Jacobsen, B. 
20', 901). 

Pi'c^wrfies.—Colourless plates (from alcohol) 
or prisma (from bonzeno); insol. water, si. sol. 
cold, V. sol. hot, alcohol, v. sol. benzene. Forms 
iridescent plates on sublimation. Does not dis¬ 
solve in cone. II,SO,. 

Reactions. — 1. Bromine at 100“ .yields 
C„H,,,Br, [265“] (F. a. C.); [227“] (H.).- 
2. KMnO, oxidises it at a low temperature to 
mellitic acid.—3. Dilute nitric acid yields c-tetra- 
raethyl-bonzene dicarboxylio acid (Jacobsen, B. 
22,1210),—4. Wien heated with AlCl, at 200“ 
a gas is given off and penta-methyl-benzene, 
durene (Friedel a. Crafts, O. R. 100, 692), iso- 
dureno, tri-methyl-benzoncs, xylenes, toluene, 
and bonzeno are formed (Jacobsen.B. 18,339).— 
6. PCI, forms hexa-ohloro-hexa-mcthyl-bonzene 
( 2 - V.). 

Picric acid compound 
C,Me„C„H.,(NO,),,OH. [169“]. Golden plates. 

METHYL-BENZEHE CAEBOXYLIC ACID o. 
Toloio acid. 

Oi-methyl-benzene carboxylic acid v. 
Mesiiylenio and Di-metiivl-henzoio acids. 

Tri - methyl - benzene oarboxylio acid «. 
^-CuMiNic acid. 

Methyl-benzene dioarboxylio acid «. Uvmo 

ACID, MKTnYt-ISOPUTHADIC ACID, MeTHYL-TEHEPB- 
TUALio ACID, and Toluene dicarboxylio acid. 

Di-methyl-benzene dioarboxylio acid v. Di- 
UETHYL-isopiiTiiALio and Di-beihyl-iereph- 
inALIO ACIDS. 

Tri-methyl-benzene dioarboxylio aoid 
0,HMe,(COjH)3. Obtained by oxidising 
C,HMe,.CO.C,n, with KMnO, in alkaline solu¬ 
tion (Ador a. bfeyer, J. 1879, 662). Needles 
(from water).—Ba9i"aq. Slender needles; alpiOBt 
insol. water. 

Tetra-methyl-benzene dioarboxylio aoid 
0,Me,(CO,H), (6:5:4:3;2:1]. [249“]. Formed by 
boiling C,Me, with dilate HNO, (Jacobsen, B. 
22, 1216). Small needles (from hot water) or 
prisms (from alcohol). Yields e-durene when 
distilled with lime.—BaA',2aq. 

,» DI-MEIHYI.-BENZENE GLYCOL v. Dl-w 

OXY-XYLEX.> 

METHYL-BENZENE 8DLPH1NI0 fOOi v. 

ToLdENB SULPniNIC ACID. 


Tri-methyl-bensene snlphinie aeli 
0,H,Me.(SO,H) [l;8:4:m. [98“]. Long needles 
(fi^water).—NaA'—BaAV S. 8 at 7“. Thin 
plates.—AgA' (Badloff, B. 11,82). 

KETETL-BXNZENE BDLFSOinO ^OH) n 
loMna avuraoBio MIS. 


it 
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METHYL-BENZENE 

Bi-methyl-benMneanlpliotioacid «. XTusmt 

■UIiPKONIO ACID. 

o-Tri-metbyl beniefie rolpbonio acid 
0,HjMe,(S0jH) [1:S:3:6]. HemimMUhcne $ul- 
phonic acid. Formed by sulphonation of hemi- 
, melli.hcno (Jacobsen, B. 15, 1858; 19, 2517). 
Crystallises* from dilute HSO, in six-sided 
pistes or tables (containing aq).—NaA.'aq; 
tables, V. sol. hot, m. sol. cold, water.—’■BaA',: 
brittle plates, v. si. sol. water. , 

Amide C,HjMejS02NH2. [190°]. Prisms 
or needles. Less soluble in alcohol than the 
amide of i|'-cnmene snlphonic acid. 

Isomerides v. i|'-Guukne sdli>honic acid and 
Misitylene sulfhonic acid. 

Tetra-methyl-bensene sulpbonio acid v. 

DdBEKE SDLFHONIC ACID. 

Penta-mefhyl-benzene sulpbonio acid 
0,Me,B0,H. Obtained by treating penta-methyl- 
benzene with C1S0,H and treating the product 
with NaOH to convert the C^MejSOjCl first 
formed into C,MejSO,Na (.Taoobacn, B. 20, 899). 
In tits action of CiS6„H on C„Me;,H a sulphone 
[98'S°], crystallising from petroleum-ether in 
needles, is also formed. The free acid, liberated 
by shaking the sodium salt with light petroleum 
and H,SO„ at once undergoes hydrolysis, 
C,HMej dissolving in the petroleum. 

Salts.—A'N b: tables (from neutral aqueous 
solution) or plates (from hot, dilute, NaOH); si. 
sol. coldwater,m. sol. hot water, insol. cold, dilnte 
NaOH.—A'K: plates (from hot water).—A'.Ba: 
plates, V. si. sol. hot water.—A',Ca: plates.— 
A'Ag : plates, v. si. sol. cold, m. sol. hot, water.— 
A'jCu: greenish-white tables; si. sol. water. 

Chloride. [82“]. Plates (from EtOH), or 
prisms (from Et.^0); v. sol. EtOH and EtjO. 

Amide. (186°]. Prisms; v. e. sol. hot, m. 
SoL cold, EtOH; insol. water. KMnOj produces 
a snlphamic acid (c. 265°]. 

MEIHYI . BENZOLYCOCYAUISIKE «. 
Beszcreaiikine. 

< KEIHYL.BEirZ(H.YCOCTAHIN£ v. Benz- 

OREATIN. 

XETRA-HETHTL-BENZIOIKE v. Tetba- 
MrrBTi.-Di-p-AjnDo-DipnENVt. 

XEIHYIi-BENZIIi V. PltEMYL TOLYt, DIKE- 
<OME. 

KETHTL-BENZOIC ACID v. Tonuic acid. 

Oi-metbyl-benzoio acid C„H„0, i.e. 
C,B[,Mo,.COjH [6:2:1]. m-Xylene e-carhoxylic 
acid. [97°-99°]. Formed bj fusing potassium 
m-xylene c-sulphonate with sodium formate ' 
(Jacobsen, B. 11, 21). Short needles (from 
water). Forms m-xylene when distilled with 
lime. 

Bi-metbyl-benzoie acid 

OiHiMerCOjH [4:2:1]. m-XyUne i-carborylie 
acid. XylyBc acid, Xyloie acid. [126°]. 
(267°) at 727 mm. , 

Formation _1. By the oxidation of ^i-cumefie 

by dilute nitric acid, being separated from the 
accompanying C.H;,Me,CO^ [5:2:1] through 
the greater solubility of its Ca salt (Fittig a. 
Iianbinger, A. 161,269).—2. By treating bromo- 
m-xylene with sodium and CO, (Kekuld, A. 137) 
186).—8. By warming its nitrile with HjSO, 
(86 p.^ and heating the resulting amide with 
sane. BOlAq at 170° (Bimkofl, B. 20, 871; A. 
^>40, 986).-4. By heating its diphenylamluc 


SULPHONIO ACID. 

with HOlAq (o. infra). — 6. By decomposing its 
chloride (». infra) with water. f. 

Fropertiee.—SlmieT needles (from water) o* 
monoclinio prisms (from alcohol). May be sub¬ 
limed. Almost insol. co/d water, si. sol. hot 
water, v. sol. hot alcohol, dives m-xyleno when 
heated with lime. Chromic acid mixture oxi¬ 
dises it to C.H,Me(CO,H), [3:1:4]. 

Salts.—CaA'jOaq: monoclinio prisms, t. 
sol. water. —BaA',8aq ?—AgA'. 

Chloride C.H,Me,.COCl. [26-6°]. (235°). 
Formed by passing COOl, into m-xylene con- 
taining A1C1„ and heating to 100° (Ador a- 
Meyer, B. 12,1968). 

Amide C,H,Me,.CONH,- [180°]. Formed 
by warming the nitrile with HSO, (85 p.c.). 
Formed also by the action of NH,.COCl on 
m-xylene in presence of AlCl, (Oattermann, A. 
214, 63). Formed also by passing gaseous HCNO 
and HCl gasfinto m-xyleno containing AlCl, on 
the water-bath (dattermann a. Itossolymo, B. 
23,1196). Long shining needles (from water). 
Almost insol. cold water, v. sol. alcohol. 

Anilide C,H,Me,.CONHPh. [lOS-fi'O. Crys¬ 
tals, v. si. sol. hot water. 

Divhenylamide C.n 3 Me_.CONPh.. [142°]. 
Formed from m-xyleno and NPhj,COCl in pre¬ 
sence of AlClj (Lellmann a. Bonhoffer, B. 20, 
2120). Monoclinio crystals, v. e. sol. hot alco¬ 
hol, HOAc, and chloroform, el. sol. hot ether, T. 
el. sol. hot petrolenm-ether. 

NilriZe C„H,Me,,CN. [26°]. (221°). S.d. 
M -9871 (Hinrichsen, B. 21, 3082). V.D. 4-64. 
Formation. —1. By heating the formyl deri¬ 
vative of m-xylidine with zinc-dust; the yield 
being about 12 p.c. (dasiorovsky a. Merz, B. 18, 
1012).—2. By distilling the corresponding 
PO(OC,H,Me.), with KCy; the yield being 
15 p.c. (Kreysler, B. 18,1713).—3. Fromm-xyli- 
dine by Sandmcycr’s reaction (Birnkoff, B. 20, 
871). Properties. —Triclinic crystals (from dilute 
alcohol). Volatile ^with steam. Yields benzyl- 
di-mcthyl-araine on reduction. 

Amidoxim C,H,Me,C(NHJ:NOH. [178°]. 
Xylenyl-amidoxim. FormM by the action of 
hydroxylamine on the nitrile at 85° (E. Oppen- 
heimer, B. 22, 2143). White needles, v. sol. 
alcohol, ether, chloroform, and hot water, si. sol. 
cold water. Beactions. —1. EtI acting on its Na 
derivative forms Cjn 3 Me,.C(NH,):NOEt which 
crystallises in white needles, [172°], v. sol. alco¬ 
hol, ether, chloroform, benzene, and boiling 
’water, si. sol. cold water. Excess of HCl con¬ 
verts the ethyl derivative into CgHaMe^CChNOEt, 
a yellow aromatic oil.—2. Chloral forms i- com¬ 
pound CCIrCHO(O.H 3 Me.,,C(NH,):NOH) [112°] 
crystallising in white scales, sol. alcohol and 
ether but decomposed by water and dilate acids. 
3. ClCO,Et acting on the amidoxim in chloro¬ 
form forms C,H3Me3.C(NH,):N0C0.3Et [148°] 
which crysUllises in white needles, v. sol. alco¬ 
hol, ether, and chloroform, si. sol. ligroin. It is 

converted by heat into C.HjMeyO-^^g^CO 

which crystallises in needles [182°], T. sol. al¬ 
cohol and ether.—4. Pothssium cyanate acting 
on the hydrochloride of the amidoxim forma 
C.H 3 Me 3 .C(NOH).NH.CO.NH, [168°] which 
crystallises from dilate alcohol in white scales, 
and forma an unstable platinochloride.- 
«. Phenyl cyanala at 100° reacts forming 
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O.H,Mej.O(NOH).NH.CO.NHPh [138=] which 
orystalliBc^ from alcohol in light-yellow scalcsi 
(ol. acids, alcohol, ether, chloroform, benzene, 
and hot water.— 6 . Phenyl thio-carbimide at 
100= forms C,H,Me,.0(NOH).NH.CS.NHPh 
[160“], sol. alcohol, ether, benzene, boiling water, 
and acids.—7. Heating with ACjO forms the 

azoxim 0 ,H,Me,.C^^j^®^ 0 .CH, [89=].— 

8 . Succinic anhydride forms the azoxim 
0 ,H,Me,C<”j;j°^C.CH^ 0 H 2 .C 0 ^ which forms 

^ong white needles, [112=], v. sol. alcohol, ether, 
benzene, CHCI3, and hot water, and yields crys¬ 
talline salts. 

Acetyl derivative of the amidoxim 
O.H,Mo 3 .C(NOAo)NH 3 . [189=]. Small white 
needles, v. sol. alcohol and chloroform, si. sol. 
ether (Oppenheimer, B. 22,2446). • 

Bentoyl derivative of th| amidoxim 
0,H,Me,C(NOBz)NH,. [168=]. White crystals, 
V. sol. alcohol, ether, and chloroform, si. sol. 
water and ligroin. Converted by heat into 

0 ,HjM 6 ,. 0 ^^®^C.C,H„ which crystallises in 

faintly yellow scales, v. sol. alcohol, ether, and 
chloroform, volatile with steam (Oppenheimer, 
B. 22, 2441). 

Di-methyl-bonzoio add 0 jH,Mej.C 03 H [5:2:1]. 
p-Xylene carboxylic acid. [132=]. (268= i.V.). 

Formation. — 1 . From bromo-p-xylene by 
treatment with ClCO,Gt and sodium-amalgam, 
the resulting ether being then saponified (Jacob¬ 
sen, B. 14, 2111).—2. By oxidation of methyl 
xylyl ketone CHj.CO.CAMoj [1:2:5] by dilute 
HNO 3 or by EUnO, (Claus, B. 18, 1858; 19, 
8183).—8. From its amide. 

Properties. —Large needles (from alcohol); 
V. si. sol. hot water, v. e. sol. alcohol. Volatile 
with steam. Yields C,H 3 Me(C 03 lI )3 [2:5:1] on 
oxidation. 

Salts.—CnA'j2aq: enrnts, m. sol. water.— 
BaA 3 4aq: small needles. * 

Amide C 3 H 3 Me 3 .CONH 3 . [186=]. Formed 
by the action of Cl.CO.NH^ (or of IINCO and 
HOI) on p-xyiene in presence of AlCl., (Ontter- 
mann, A. 244, 54; B. 23, 1199). Colourless 
needles (from water); m. sol. hot water; v. e. 
sol. alcohol. 

Bl-methyl-Denzoic acid C,H 3 Mo. 3 .C 03 H [3:2:1]. 
o-Xylene c-carboxylic acid. Hetnimellithylic acid. 
[144=]. Formed by the oxidation of hemi-mel- 
lithene CjHjMe, [3:2:1] by dilute nitric acid 
(Jacobsen, B. 19, 2518). I’fisms (from hot al- 
eohed) or plates (from dilute alcohol). Volatile 
with steam; v. si. sol. hot water, insol. cold 
water. Yields o-xylene when distilled with lime. 
CaA', aq. Long prisms, m. sol. colckwater. 

Bi-methyl-benzoio acid C 3 H 3 .Mo 3 .C 03 lB 4 : 3 :l]. 
o-Xylene i-carboxylic acid. [165=]. Obtained 
by boiling its amide for 2 days with caustic 
potash solution. Formed also, together with 
the isomeric m-xylen* i-carboxylic add [126=] 
(v. supra), by oxidising :|'-oumene with dilute 
UNO, (Fittig a. Laubinger, A. 151, 275). Its 
ether is formed hf the action of sodium- 
amalgam on a mixture of bromo-o-xylene andi 
ClCOjEt (Jacobsen, B. 17,2374). Prisms (from 
i^ohol); almost insol. cold water, t. si. sol. 
Dolling water, ▼. e. sol. alcohol. Oives o-xylene 
when distilled with lime. Oives C.H,Me{CO,H). 


[8:4:1] on oxidation with dilute nitric acid_ 

CaA '2 8 Jaq. Needles.—BaA', 4aq. Needles, v. 
sol, water. s 

Amide C.H 3 Me 3 .CONH;. [181=]. Formed 
by the action of NH,.COCl on o-xylene in presence 
of ACI 3 (Gattcrmann, A. 244,62). Long shining 
needles (from water). The amide obtained from * 
o-xylono, gaseous oyanic acid, HCl, and AlCl, 
melts at 165= (Gattermann a. Kossolymo, B. 23, 

Dtphenylamide C,H,Me 3 .CONPh,. [136=]. 
From NPha-COCl, o-xylene, and AlCl, (Lcllmann 
a. Bonhoffer,B. 20, 2119). Small prisms; v.sol. 
hot alcohol, si, sol. ether and ligroin. 

Nitrile C 3 H 3 Me 3 .CN. (232=). V.D. 4-61. 
Formed by fusing potassium o-xylene sulphonate 
with KCy (Jacobsen, B. 11, 23). Formed also 
by heating the corresponding xylenyi phosphate 
PO(OC,H 3 Me 3 ), with KCy, the yield being 20 p.o. 
(Kreysler, B. 18, 1711). Liquid, miscible with 
alcohol and ether. 

Bi-methyl-beuzoio acid C 3 H,Me 3 .C 02 H [ 6 : 3 : 1 ] 
is described as Mxsitvlznic acid. , 

Di-msthyl-benzoic acid C,H,Ma 3 .C 03 H ? 
Lauroxylic acid. [166°]. Produced by the ac¬ 
tion of dilute nitric acid on laurcne C„H„ 
(Fittig, Kabrioh, a. Jilke, A. 145, 161). Hard 
nodules (from alcohol). Nearly insol. cold, si. 
sol. boiling, water, v. sol. alcohol. Yields acetic 
acid on oxidation with chromic acid mixture.— 
BaA'jdaq. Concentrically-grouped needles, v. 
sol. water.—CaA', 4aq. AgA'. White pp.; may 
be crystallised from water. 

Tri-methyl-benzoic acid v. if'-CuuiNio Acm, 
Another tri-methyl-benzoic a.oii,HemimeUithene 
carboxylic acid, is described as c-Cduinic acid. 

Xetra-methyl-beiizoio acid CjHMejCO,!! 
[5:4:3:2:1]. [165=] (G.); [160 ’] (C.). (c. 270°). 
Formed by oxidising pcuta-methyl-benzene, dis¬ 
solved in benzene, with dilute nitric acid (Qott- 
schalk, B. 20, 3286). Formed also by oxidising 
tetra-methyl-phonyl methyl ketone or tetra- 
methyl-phenyl-acetio acid with KMnO, (Claus, 
F. pr. [2] 88 , 234). Needles (G.), m. sol. diot 
water, v. e. sol. alcohol, ether, benzene, CS,, and 
chloroform (C.). Its alkaline salts are very 
soluble. The Ag salt is v. si. sol. water. The 
cupric salt forma light-green plates.— 
BaA'..2aq. Plates or nodules, v. sol. water and 
alcohol (G.).—BaA', 6 aq (C.).—CaA', Saq (C.).— 
NaA' 3aq. 

Tetra-methyl-benzoic acid C 3 HMe,.C 0 ,H 
[6:4:3:2:1]. Foru;nd by oxidising the correspond¬ 
ing 0,HMe,.CO.Cn, with KMnO, (Clans a. 
p'occking, B. 20, 8103). Yellow liquid, not 
solidified at 0 =. 

Tetra-methyl-benzoic acid CjEMej-COyH 
[6:6:3:2:1]. [109=] (C.a.F.); [112=] (O.). Formed 
by oxidising the corresponding C 3 HMe,.CO.CH, 
with KMnO, (Claus a. Foecking, B. 20, 3103). 
i^ormed also by boiling its amide tor several days 
•with alcoholic potash (G.). Plates. 

Amid% C 3 UMo,.CONH,. [178°]. From 
dnrene, CICONH,, and AlCl, (Gattecn|pin, A. 
244,* 66 ). Shining plates (from dilute alooholh 

Tetra-methyl-benzoio acid C,HMe..CO^. 
[179=]. From dureite, COCl,, and AlCl,, use pro¬ 
duct being decomposed by water (Jacobsen, B, 
22, 1223). Also from 03 HMe,. 00 . 0 ,H, and 
KMnO, (Meyer a. Ador, J, 1879, 662). Must bs 
identical with one of the three preceding acids, 
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probably with tbat of Qottscbalh. Large plates 
(Irom dilate aloobol)t v. si. sol. cold water. Vo¬ 
latile with steam. iKay be distilled. Cone. 
HOU.q at 310® yields darene and CO,.—CaA',. 
Short prisms, si. sol. hot water.—i3aA'.j4aq. 
Small plates (from hot water). 

afefh»r«fherC.HMe,.CO,Mc. [69°]. (2C9° 
i.y.). Plates (Jacobsen, B. 23,1223). Baponiiied 
by alcoholic potash at 210 °. 

Nitrile C,HMe,.CN. [77°). Formed by 
distilling tetra-methyl-benzoic acid with PbCy, 
(Jacobsen, B. 22, 1224). Needles, v. e. sol. al¬ 
cohol, Split up by HOI at 216° into darene and 
COp A crystalline nitrile C,H(CHj),.CN [69°], 
(260°), probably identical with the last is formed 
by the isomeric change of the carbamine derived 
from dnridine (g. v.) by distillation. It is very 
stable towards HCl, by which it is not saponified 
to the acid, but at 250° it decomposes with 
formation of tctra-methyl-benzene (Hofmann, 
B. 17,1914). 

C.HMe..CONHj. [173°]. Formed 
by passing gasoons cyanic acid and HCl into 
darene containing AlCI, at 100° (Qattermann a. 
Bossolymo, B. 23, 1199). It is probably the 
amide of the acid [179°], but has not been fully 
examined. 

Fenta - methyl - benzoic acid CgMoj.CO^H. 
[210'6°j. Formed from penta-methyl-l.enzeno, 
COC 4 , and AICl, at 0°; after a fortnight the 
product is exposed to moist air and then treated 
with water (Jacobsen, B. 23, 1220). Needles 
(from water) or prisms (from 70 p.c. alcohol); 
V. si. sol. cold, si. sol. hot, water, v. e. sol. hot 
alcohol. Volatile with steam. May be distilled. 
With H,S 04 it yields CjMoj and c-dureno 
(prehnitone). HNO, forms di-nitro-c-durene. 
Faming HClAq at 200° yields CO, and penta- 
methyl-benzene. — CaA'y Prisma ; m. sol. 
water.—BaA', 2ag, Plates; sol. hot water. 

Methyl ether McA'. [67-6°]. (300° i.V.). 
Plates; v. sol. alcohol. 

Amide 0,Mej.CONH,. [206°]. FromCjHMSj, 
ohloro-formamide, and AlCl,. Plates; si. sol. hot, 
V. d. sol. cold, water. 

Nitrile C,(CH,),,.CN. [170°] (J.); [168°] 
(H.I. (292°) (H.); (295°) (J.). Formed from the 
earbamine 0,Me,Na by intra-molccular trans¬ 
formation by heating it a few degrees above its 
melting-point (Hofniann, B. 18, 1826). Largo 
white needles; sol. alcohol and ether, insol. 
water. It is rcmaricably stable, and could not 
be saponified by treatment with acids or alkalis. 
By heating with HI at 220°-230° it yields penta- 
methyl-benzene, NH„ and CO,. Cone. HClAq 
at 216° also yields C,^Mo,. 

METHTf-BENZOIO ALBBHVBE «. Tonuio 
ALDIBTnX. 

Oi-methyl-bensoic aldehyde C,H,Mo,.CHO 
[4:2:1]. tn-Xylobemaldekyde, Xylylic aldehyde, 
[- 8 °]. (216°). Formed by oxidising di-methy’.- 
nenzyl alcohol withE 2 Cr, 0 ,andn,S 0 ,(Hinrich 7 
ten, B. 21,8085; 23,121). Separated by K,CO,. 
ColoQibss oil, volatile with steam. HNO,. oxi¬ 
dises it to di-methyl-benzoio acid [126°]. 

Dl-methyl-benzoie aldehyde 04 H,Me,.CH 0 
[ 6 : 8 : 1 ]. (221^. Formed from mcsitylene by'i 
treatment in OS, with CrO,Cl„lbllowed by wat<« 
(Etard, 0. B. 97,909). The yield is almost the 
tiieoretical quantity. Vielda metitylene acid on 
.oxidation. 


Trl - methyl • Ittnzoio aldehyde. Phenyl 
hydroetde Mo,C,H,.CH:N,HPh. [120°]. Formed 
by the action of tri-methyl-benzoio aldehyde on 
a solution of phenyl-hydrazine in dilate HOAe 
(Budolph, A. 248,100). Colourless needles, very 
sensitive to light; v. sol. ether, hot alcohol, and 
petroleum other. 

DI . METHXI, . BENZOKN 0„H,,0, tA 
[4:1] C,H,Me.CO.CH(OH).C4H,Me[l:4]. [89®]. p- 
TohwXn. Prepared by boiling 10 pts. ofp-toluic 
aldehyde (from p-xylene) with 2 pts. of KCy and 
30 pts. of 60 p.c. alcohol, and shaking the mass, 
after cooling, till the yellow product separates 
(Stierlin, B. 22, 380; c/. Qrimaux a. Lanth, Bl. 
7, 233). Pale-yellow prisms (from dilute alco¬ 
hol) ; si. sol. hot water, v. sol. alcohol, ether, and 
benzene. Fuming E^SO, gives a beautiful green 
colour. 

Acetyl”derivative OuHijAcO,. [100°]. 
White crystals ; v. boL alcohol and ether. 

Beneoyl derivative C,gH„BzOr [119°]. 
White crystals; v. sol. alcohol and ether. 

MEDHYL-BENZONIIBILE v. NitnU of 
Toluio Aoin. 

Dl-methyl-benzonitrile «. Nitrile of Di. 

METIIVL-BENZOIO AOTO. 

UETHTL - BENZOFHENONE v. Phenvu 

TOLYL KETONE. 

Di - methyl - benzophsnoue v. Pbenyi, xyeyl 
KETONE and Di-tolyl-ketone. 

TBI - METHYL - BENZOftBINONE CABB- 
OXYLIC ACID V, 4'-Coiioqoinone CAnnoxYUO 
Aom. 

METHYL - BENZOYL - ACETIC ACID «. 
a-BENZovn-paopiosio acid. 

Di-mcthyl-benzoyl-acctio acid [6:2:1] 
C,H,Mej.CO.CH 3 .CO.,H. Xylyl vielhyl hetone 
carboxylic acid, [132°]. Formed, together with 
di-mcthyl-benzoic acid, by oxidising xylyl ethyl 
ketone with very dilute KMnO, (Claus a. Fickevt, 
B. 19, 3183). Needles; si. sol. water, v. sol. 
alcohol and other,-NaA'aq: orusts; v. sol. 
water.—CaA'j2.)a(]: noodles; si.sol.cold water. 
—BaA'jl.ag : prisms ; si. sol. cold water. AgA'. 

TETSA - METHYL - BENZOYL - BENZOIC 
ACID C„HMe,.C().C„H,.CO.,H [2:1]. Duroyl. 
benzoic ucid. [o.2C0'‘]. I'ormedbyheatingphthalio 
anhydride with dnrene in presence of AICl, 
(Friedol a. Crafts, A. Ch. [6] 14, <154: 0. B. 92, 
833), Insol. water, v. sol. alcohol, ether, and 
benzene. May be crystallised from HOAo. The 
Pb, Cu, and Ag salts are insol. water.—»KA': 
Ininute needles; v, sol. cold water.—“NaA'; v. 
si. sol. alcohol.—'NH,A': needles.—BaA',aq: 
groups of needles; v. si. sol. water.—CaA',aq: 
needles; v. si. sol. water. 

M ETHYL -BENZOYL - ETHYL - HYDEOXYL- 
AHINE n.HlYnnoxYLAMiNE DBnrvATiVES, 

TRI-METHYL-BENZOYL-PEOPiONIC ACID 

V. ^'-CuMYn-ETHYL-KETONE-CAnsOXYUO AOID. 

HETHYL-DIBENZYL - v. Phemyl-toIiYI,- 

ETnANE. 

MBTHYL-BENZYL-A JSTIC ACID ti. Phenyv 
isO-BUTYBtO ACID. 

DI-METHYL-BENZYL ALCOHOL 0,H,,0 U 
[4:2:l]O.H,Me,.OH,OH. kylyl alcohol [22°]. 
(232°). Formed by adding KNO, to a solution 
of dimethyl-benzyl-amine sulphate. (Hinriohsen, 
B. 21, 8086). Colourless liquid, with aromatio 
odour, volawewith steam. Oxidised by ohromie 
add mixture to di-methyl-benxoio aldehyde. - 
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Aettyl dtrivalive $fS.,OAo. (230®- 
231> • 

Btnzoyl derivative C„H„OBz. (333°). 
fellow oil (Hinriohsen, S. 22, 123). 

PentB-metliyl>benz|^l alcohol C„H|,0 i.e. 
C,Me.CHjOIJ, Mellityl alcoltol. [160-5°]. Ob¬ 
tained by saponifying its acetyl derivative with 
aleoliolio potash (Jacobsen, B. 22, 1217). Di- 
metric prisms, insol. water, v. sol. alcohol. 

Acetyl derivative CnMej.CHjOAo. [85°]. 
(310°). Obtained by the action of KOAc and 
^lOAc on the chloride CjMOj.CH„Cl, which is got 
hy heating hexamethyl-benzcne with PCI., at 
140° (Jacobsen). I’lates or prisms (from alco¬ 
hol) t V. sol. ether, m. sol. alcohol at 0°, insol. 
water. 

o.METHYI.-BENZYI,-AMIIIE 
[2:l]C,H,Me.CH2.Nna. o-Tobjl-melhyl-amine. 
Xylylamino. (202°). Formed by heitting mcthyl- 
benzyl-phthalimido (derived frore w-bromo-o- 
xylene) with cone. HCi Aq in sealed tubes at 200° 
(Strassmann, B. 21,577). Liquid, which absorbs 
moisture and CO.^ from the air.—B'jTI.PlClj: 
yellow needles.- B'HCl: needles (from alcohol). 
—Pier ate B'OjnjN.|0,: long yellow needles, 
decomposing above 170°. 

Acetyl derivative C„H,Me.On. 2 NnAo. 
(C9°]. Formed by heating the hydrochloride 
with NaOAc and Ao^O. Crystallises from alcohol. 
fit-Methyl-benzyl-amine 

(8:l]0,H,Mo.CH2Nnj. (202°). Formed by heat¬ 
ing cD-bromo-nt-xyleno with potassium phthal- 
imido, and decomirosing the product with cone. 
HClAq at 190° (Bromme, B. 21, 2700). Colour¬ 
less liquid, miscible with alcohol and ether. 
Absorbs CO, from the air.—B'HCl: needles. 
B'.,TLPtCL. [212°]. Golden plates.-r-Sulphate 
[218°].-B',JI.,C,0.. [172°]. Plates, v. sol. 

water.—Pierato [150°]. 

Acetyl derivative O.H,Mo.CH. 2 .NnAo. 
(235°-240°). Oil. 

Benzoyl derivative^ OuHiMe.CHj.NnB/.. 
[69°]. White plates (from alcohol), v. sol. chlo¬ 
roform, HOAc, and benzene. 
p-Metbyl-benzyl-amine 

[4:l]C„H,bfe.CH,NH2. Formed by treating an 
alcoholic solution of the amide of thio./i-toluic 
acid with zinc and HClAq (Paterno a. Spiea, B. 
8, 441). 

«i-(?)-Methyl-bcnzyl-aminoC„H,Me.CILNIL. 
Xylylamine. (19G'). Formed, together with 
di-methyl-di-benzyl-amine and tri-methyl-tri- 
benzyl-amine by heating w-ohloro-xylene with 
alcoholic NH, at 116° (Piepor, A. 151, 129). Oil, 
smeTIing like herring-brine. Is either the ni- 
oompound or a mixture. Lighter than water. 
Absorbs CO, from the air.—B'HCl. [185°]. 
Needles; v. sol. water and alcohol.-^B',H,Pt01,. 

l>i-m-(?)-methyl-di-benzyl-aniine 0„H,oN i.e, 
^.BjMe.CHJjNH. Formed as above (Pieper). 
Oil smelling like herring-brine. Lighter than 
water. Decomposes above 210°.—B'HCl. [198°]. 
Needles; si. sol. cold water, v. sol. hot water 
and alcohol.—B'HBr. [196°]. 

Tri-m (?).methyl-|ri>benzyl-amine C^H^N 
(.«. (C,H,Me.CH.,),N. Formed os above (Pieper). 
Oil; ^ sol. alcohol. Cannot be distilled. With< 
bromine water it yields (C,H 4 Me.CHJ,NH and 
C,H,Me.CHO.—B'HCl. [212°] (P.); [204°] 
(Jannasoh, A. 142, 808). Needles; el. sol. cold 
elcolud, ioML water and ether. Heated in a 


current of dry HCI it yields (C,^:,Me.CB:,),NH 
and CAMe.CH.,CI.—B'HNO,. [122°] (J.). 

Si-methyl-benzyl-amine C,H„N i.e. 
[4:2;l]O.H,Me,.Cn.,NH,. (219°). Xylyl-methyl- 
amine. Xylo'bcnryl-amine. Formed by redu- 
eing with sodium the nitrile of the corresponding 
di-methyl-benzoic acid dissolved in alcohol' 
(Hinrichsen, B. 21, 8083; 22, 122). Liquid, si. 
sol. w.ater, v. sol. alcohol and ether. Beadily 
absorljp CO, and moisture from the air. Nitrons 
acid converts it into the corresponding alcohol. 
—B'HCl. [210°]. Needles or plates.—B',H,Pt01,. 
[228°].—B'HIIgCl,. [205°].—Nitrate [168°],— 
Sulphate [264°].—Piorate[223°].—B'OdI,.— 
B',H,I,CdI,. 

Benzoyl derivative 0„H„BzN. [98°]. 
Needles, v. si. sol. water, v. o. sol. alcohol and 
benzene. , 

Di-mcthyl-benzyl-amine v, BaNzm-ni- 

METIIYI,-AMINE. 

METHYL-BENZYL-ANILINE 
■C,H,NMe.CHPh. (306°) (N.); (above 860°) 
(S.). From methyl-aniline and benzyl chloride 
(Noclting, J. 1883, 702; Stebbins, A. C. J. 7, 
42). Pale-yellow oil. 

p. METHYL - BENZYL - BENZOIC ACID 
C,,H,,0,i.c. [l:I]C,n,Mo.CH.,.C,H,.CO,H. [131°]. 
Formed from C,iH,Ho.CO.C,Tl 4 .CO,H by reducing 
with zinc-dust and ammonia, Altering, diluting 
with water, adding HCI, dissolving the pp. in 
Nn,Cl, and re-ppg. with acid (Grcsly, A. 234, 
236). Long needles (from alcohol); v. sol. 
alcohol, HOAo, and benzene, almost insol. water. 
—BaA',; plates, v. sol. wateh 

Di-methyl-benzyl-benzoio acid CibHuO, t.e. 
[4:2:l]C„H3Me,.CH,.C„H,CO,H[l:2]. [168°]. Ob- 
I tainod by reducing C,n,Me.,.CO.C,H 4 .COJH with 
zinc-dust and ammonia (Gresly, A. 234,,237). 

! Small needles (from alcohol).—BaA'jaq. Plates 
! (from dilute alcohol), si. sol. water. 

I METHYL-BENZYL BEOMIDE v. «-Biio.iio- 

XYLENE. 

i DI-METHYL-BENZYL-CABBAMIC ETHEE 
I C,.,n„NO, i.c. [ 6 : 4 : 2 :l] 04 H,Me,.Nn.C 0 .!Kt. 

I Mesityl-carbamic ether, [02°]. From mesidine 
and ClCO,Et (Eisenberg, B. 15, 1016). Long 
needles (from water). Volatile with steam. 
METHYL-BENZYL-CAKBINOL v. PnENXi.- 

tSO-PKOI'TL AMOnoL. 

PENTA-METHYL-BENZYL CHLOEIDE 
C,Me,,CH,Cl. [99°]. (o. 285°). Formed by 

heating C,Mo, (40 g.) with PCI, (50 g.) at 140° 
(.lacobsen, B. 22' 1217). Plates (from alcohol- 
ether) ; V. 0. sol. ether, si. sol. aloohol. 

TKI-METHYL-BENZYL CYANATE 
[C;l:2:l]0,H.,Me,N.CO. (219°). From tri-methyl- 
benzyl-cavbamio ether and P,0, (Eisenberg, B. 
16,1017). Pungent liquid. 

METHYL-BENZYL-OLYOEIM v. Bwzn,. 

METHYL-OLYOXIB. 

• DI-cv-METHYl-DI-BENZYLIDENE-ETHYL- 
ENE-DIAMINE 0.,H4(N:CMe.C,H.)r 

[c. 104°]. Formed by heating ethylenci^iamina 
(1 ihol.) with aoetophenone (2 mols.) to 120°. 
White needles. V. sol. alcohol and benzene, si. 
sol. ether. It is readily decomposed intp ita 
constituents, especially by aoida (Mason, £. 80, 
278). 

METHYL BENZYL XETONX v. Baitznr 

■EiBYii-EaToaa. 
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benzyl diketone C„H,,0, i.e. 
CH,.OO.CO.CH,CJL. (176°). S.G. ^ 10721. 
Thia ketone ia formed Wy distilling its monoxim 
CH,.CO.C(NOH).CHj.CaH|,with FeOlj and dilute 
HCl (H. Muller a. Pechmann, B. 22, 2133). 
Thick yellow oil, smelling like honey. 

Di-phenyl-diliydrazide 
CH,.C(N,HPh).C(N,Hin>).CHAHj. [173®]. 
Almost colourless flat silky needles. 

Mono-oxim CH,.CO.C(NOH).CH«CsH,. 
Isonitroso-hemyl-acetom. [81°]. Formed by 
the action of nitrous acid on barium benzyl- 
acctoacetate (Ceresolc, B. IS, 187(5, 3072; 16, 
830). Needles, insol. ligroin. May be sublimed. 
Dissolves in aqueous alkalis forming yellow so¬ 
lutions. With NaOEt and benzyl chloride it 
gives CH,.CO.C(NOCH.,Ph).CH,.C,H„ a thick 
yellow oil, volatile with steam. 

Di.oxim CH,.C(NOIl).C(NOH).Cn.,.C.H,. 
Methylbenzylacetoximic acid. [181°]. Formed 
by adding an alcoholio solution of hydroxyl- 
amine hydrochloride to an alcoholic solution of 
the mono-oxim (Schramm, B. 16, 181, 2188). 
Small rreedles. With Ac.O it yields a di-acetyl 
derivative CH,.C(NOAc).C(NOAc).CH,C.H, [80°]. 

METHYI-BENZYI-MALONIC ACID «. 
Benzyl-metiiyl-malonic acid. 

o-METHYI-BENZyi-PHTHALAMIC ACID 
C„H,sNO, z-e. 

[l:2]C,H,Me.CII,.NH.CO.C,H,.CO.,H[2:l]. 
o-Xylyl-phtiuitamie acid. [156°]. Formed by 
boiling o-methyl-benzyl-phthalimide with 
aqueous NaOH and ppg. the solution with HGl 
(Strassmann, B. 21, 576). Slender needles.— 
AgA'. 

m-Hethyl-beuzyl-phthalamio acid 
[l:3]C,H,Me.CH,.NH.CO.C,H,.COan[2:l].[131°]. 
Formed in like manner from m-methyl-benzyl- 
phthalimide (Brumme, B. 21, 2700). Slender 
needles (from hot alcohol).—AgA': v. sol. boiling 
water. 

o-Mi:THYI..BENZYD-PH’rHAlIM;iDB 
[l:250.H,Me.CnrN<®°>C.H,. [149°]. Ob- 

tained by heating w-broino-o-xylene with potas¬ 
sium pbthalimide at 200°; the yield being 
76 p.o. of the theoretical amount (Strassmann, 
B. 21, 576). White hexagonal crystals (from 
alcohol), insol. water. With cone. HClAq at 
200° it forms mcthylbenzyl-araine (202°). 
Aqueous NaOH converts it into o-methyl-benzyl- 
phthalamio acid. 

m-Hethyl-benzyl-phthalimlde 

[l:8]C.H.Mc.CH,.N<®®>C.H.. m-Xylyl- 

phOiaUmide. [118°]. Formed in like manner 
by heating v-bromo-m-xylene with potassium 
phtfaalimi^ at 190° (BrSmme, B. 21, 2700). 
Slender hexagonal nee^es (from hot alcohol), v. 
sol. ether, chloroform, and alkalis. 

K£THYI.-BENZYI,-PIFEBIDINEt).Bzi)ZYir 

MaTHYt-PIPEBIDINE. r 

METHYL BEHZYL SULPHIDE G,H„S i.$. 
CH,.8.CH,0,H,. (196°-198°). Formed by heat¬ 
ing benz;^ chloride with Fb(SMe), at 100° 
(Obermeyer, B. 20, 2926). 

o-Uethyi-benzyl thiocaxblmide OJS,KS t.«. 
[2:l]0,U^o.CH,.N:0S. o-Xylyl thiocarbimide. 
(256°). Formed by boiling an ethereal solution 
of o-methylbenzyl-amine with OS| and HgOl, 


(Strassmann, B. 21,678). Oil, smelling strongly 
like horse-radish. t 

Dl-methyl-benzyl thiocarbimide G„H„NS «.«. 
[4;2;l]OaHjMo.i.GHj.N:CS. Xylobenzyl muatard 
ail. Formed by heating the corresponding urea 
(G,HjMej. 0 H 2 .NH) 2 C 0 with syrupy phosphorio 
acid (Hinrichsen, B. 22, 123). 

METHYL-BENZYL-THIO-DKEA 
CH».Nn.CS.NH.CH.,.0„H.. [74°]. Formed by 
exposing an alcoholic solutitn of benzylamine 
mixed with methyl thiocarbimide for some days 
to the air (Dixon, C. J. 65, 619). White oota. 
hedra, v. sol. hot benzene and hot alcohol, in. 
sol. ether. Gives a black pp. with ammoniacal 
AgNO,„ but the aqueous or alcoholic solution is 
not desulphurised by pn-olonged boiling with 
alkiuline lead tartrate. 

Mcthyl-di-bonzyl-i)(-tiiio-urea v. Di-benzyi.- 

METHYL-lf'-TIllo-UllEA. 

0 -Methyl..dienzyl-thio-urea G„n|.,N.,S i.e. 
[2;110„n,Me.CIl.,.Nn.CH.NH,. o-Xylyl thio-urea. 
[167°]. Formed by evaporating a solution of 
potassium sulphocyauido and o-methyl-benzyl 
amine hydrochloride, and heating the residue to 
110° (Strassmann, B. 21, 578). Wliite needles 
(from water), m. sol. hot water. Turns red in 
air. 

ni-Methyl-bonzyl-thio-urea 
[3:llC„II,Me.CHj.NH.GS.NH,. [112°]. Prepared 
in the same way as the preceding body, using 
[3;llCJI,Mo.CH,NHj (Bromme, B. 21, 2700). 

Di-m methyl-di-benzyl-thio-urea G„HjjN„S 
f.c. (C„H,Me.GIL.NH)jGS. [97°]. Prepared by boil¬ 
ing »«-methylbenzyl-amine with alcoholic GS, 
(B.). Needles; insol. water, acids, and alkalis. 

Tetra-metbyl-di-benzyl-thio-urea OuH^^NjS 
i.e. (GsH 3 Mej.GHj.NH).^CS. Dixylobcnzyhul- 
pliourea. [177°]. From (4, 2, i)-di-raethyl. 
benzyl-amine and alcoholic CS- (Hinrichsen, B. 
22,123). Glittering needles (from hot alcohol). 

o-METHYI-BENZYL-UEEA C,n„NjO i.«. 
[2: l]C„H,Mo.GIL.NH/10.NH.,. o-Xylyl-urea. 
[173°]. Formed from o-methylbenzyl-amine 
sulphate and potassium cyanato (Strassmann, 
B. 21, 578). Iladiating moss-like crystals (from 
alcohol), insol. water. 

m-Methyl-benzyl-urea 

[3:l]C.H,Mc.ClL.NH.CO.Nnj. [148°]. Long 
nee<ilcs from alcohol (Brfimme, B. ,21, 2700). 

Di-m-methyl-di-benzyl-urea 
(C,H,Me.GH,.NH),GO. [137°]. Formed from 
OT-methylbenzyl-amine and COCl^ in ethereal 
selution (B.). Slender needles (from alcohol or 
ether). 

Di-methyl-benzyl-nrea OuHnNjO i.e. 
[4:2:l]G„ILMe.,.CH,.NH.CO.NHj. m-Xylobenzyl- 
urea. [184‘5°]. Formed by mixing concentrated 
solutions of» (4, 2, l)-di-methyl-bcnzyl-amine 
hydrochloride and potassium cyanate (Hinrich- 
sen, B. 22,122). Blender needles (from alcohol); 
m. sol. water from which it separates as a 
floccnlent pp. 

H£IHYI-B18MUTHIli!E v. Bismuth methide 
under Bisaurn, oroanic CEnivAYivES. 

METHYL B0BATE8. 

Tri-methyl-borate Mejitli. (72°) (E. a. 

<65°) (S.). 8.O. S -956 (E. a. B.); -940 
V.D. 8-06 (E. a. B.). Prepared by besting 
with methyl alcohol at 100° in sealed tubes, 
distilling. The distillate is freed from MeOH 
by shaking with cone. HgSOt, and the upper 
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layer is then rectified (Schiil, Bl. [2] 6 , 372; 6 , 
3C). ForAed also by the action oi BCI, on dry 
methyl alcohol; the upper layer ol the product 
being rectified (Ebehnen a. Bouquet, A, Ch. [3] 
17, 69; A. 60, 251) eColourless mobile liquid, 
sol. alcohol and ether. Burns with a green 
flame (greener than that of EtjBO.,). Decom¬ 
posed by water into boric acid and MeOIl. 

Methyl metaberate MeBO^. A thick liquid, 
formed by heatinff MejBOj with B.O 3 . When 
heated, it begins to decompose ai 100 ’ giving off 
« Me,B 03 , and at 2.50' there remains a mass of 
the composition MeBjOj, which becomes vitreous 
on cooling. 

An acid methyl borate Me ,0, was described 
by Ebclmen (A. Ch. [3| 10, 1'17) as obtained by 
treating B^O, with dry MeOll, and as being a 
vitreous mass, readily decomposed by water 
into boric acid and MeOH. It wdh probably a 
mixture of Mn.,l >03 and MoliO... % 

METHYL-BOBNYL-UHEA" V. BonNvn- 
MBTIIVn-UltEA. 

TRI-METHYL-BRAZILIN O.aH.iMcp, faq. 
Formed in the preparation of tetra-inethyl- 
braxilin («. infra). Ciystalline, sol. dilute alco¬ 
hol. Its solution in aqueous NaOllis colourless 
and gives a Inown pp. with F 0 CI 3 . 

Acetyl derivative CmUioAcMejOj. (97']. 

Tetra-mothyl-brazilin C,„II,„Mc,Os. [131) 
Formed by the action of NaOEt and Mol on 
brazilin (Schall a. Dralle, B. 20,3365; 21,300‘J). 
Snow-white crystals. Bromine in IIOAo forms 
CijHjBrMejO,, [181°] and crystalline di-broino- 
tetra-methyl-brazilin dibromidc C, 3 H„Br,Me, 0 ,. 

HETHYL-BBOMACETOI, o. aa-Dl-BKOMO- 
PllOl’ANE. 

METHYL BROMIDE Cn^Br. Bromo-meth^ 
ane. Mol. w. 95. (4-5°). S.G.1-7331; l-J 1-7236 
(Perkin); J] 1-732 (Morrill). V.D. (H -1) 95. 
M.M. 4-644 at 1-6° (Perkin, C. J. 45, 451). 
H.F.p. 14,790. H.F.V. 14,21#(Thomsen). S.V.55-7 
(Lessen, A. 254, 68 ). 

Preparation. —Methyl alcohol (800 grms.) 
and amorphous phosphorus (133 grms.) are put 
into a retort. Bromine (800 grms.) is slowly 
tun in. After some hours the retort is heated 
and the product condensed in a receiver sur¬ 
rounded by n freezing mixture. It is washed 
with dilute potash, dried over calcic chloride and 
distilled (Merrill, J. pr. 126, 290; cf. Pierre, 
J. Ph. [.S] 13, 156; Bunsen, A. 46, 44). 

Properties. —Colourless,^mobile liquid, with 
burning taste and pleasant smell resembling 
chlSroform. Burns with greenish-brown smoky 
flame. Miscible with alcohol, ether, chloroform, 
and CS 3 . Poured into cold water a white ice-like 
mass is formed. It is approximatoly*CH 3 Br, 20aq. 
At 6 “ it begins to spUt up with evohition of 
methyl bromide gas. 

HETHTL-BBOMO-ACEIOACEnO EIHEB v. 

BBOMO-AOBTO-ACIiTia ACn>. 

MBXHYL-BBOMff-ACEXOL v. Di-nnoMo-PBo- 
PAXB. 

MEXHYl a-BHOMO-AlLYL OXIDE C,H,Bi-0 
f.«. OH,.O.OH 3 .CBr:fcH. 3 . (116°). S.G. ^ 1-35. 
Foi-med by the action of NaOH oa 
OH,.O.OH, OHBr.CH. 3 Bp (Henry, B. 6 , 456). 

METHYL BBOMO - ALLYL SULPHIDE 
C,H,BvS M. CH..S.CH,.CH:CHBr. Formed by 
heating Pb(SMe )3 with s-tri-bromo-propane in 


ethereal solution at 160° (Obermeyer, B. 20, 
2925). Decomposes at 120°-130°. Combines 
with Br (1 mol.). » 

MEXHYL-BBOMO-AMINE i>. Methyuauuis. 
METHYL-DI-BBOMO-ANTHBACENE ». Di- 

nnOMO-METHYL-ANTmiACRNE. 

MEIHYL.DI.BE0M0-AXB0LACriC ACID i>.' 

Dl-UnOMO-OXT-TOLVL-PROPIONIO ACID. 

METHYL BBOMO - BUTYL KETONE v. 

AcKT^-BOTYL nUOMlDE. 

TEI - METHYL - BBOMO - ETHYL - AMMO- 
NIUM BBOMIDE v. TniMETUYiotuiNU bromo- 
ethylo-bromide. 

METHYL-BBOMO-ISATIH V. Methyl deriva¬ 
tive of Bronm-IsATiN, p. 71. 

METHYL-BKOMO-ISATOlD v. Bromo-methyl- 
isalo'id, p. 71. 

METHYL BBOMOPBOPYL KETONE 
CIIj.CO.CH 3 .ClL.CH. 3 Br. Acctyl-propyl bromide. 
(118°) at 90 mm. (P.)-, (106°) at 60 mm. (L.). 
Formed by treating acctyl-propyl alcohol (q. «.) 
with a saturated aqueous solution of llBr (Col- 
niRn a. Perkin, jun., C. J. 55, 357; Lipp.,!!. 22, 
1196). Colourless mobile liquid with penetrating 
odour. Turns brown in light. SI. sol. cold 
water, quickly decomposed by hot water, dis¬ 
solving ns acctyl-propyl alcohol. Forms a crys¬ 
talline conqround with NaHSO,. NaOEl and 
KOH act oil it, forming a light ethereal oil CjHjO 
(113°), probably mctliylonc-tiu-furano tcti-ahy- 
dride. 

METHYL.BROMO-STYEENEu.Brosio-ioi,yi,. 

kthvlunr. 

METIIYL-BBUCINE V. Methylo- compounds 
o/Buitcink, vol. i. p. 637. 

METHYL - BUn WYL TBICAKBOXYLIC 
ACID V. Pentank TiiioAnnoxvLic acid. 

METHYL BUTENYL KETONE v. Allyl- 

ACETONE. 

METHYL ISOBUTYL ACETAL v. Aldehyde. 
METHYL-BUTYL-ACETIC ACID t>. Heptow 
acid. 

Methyl-di-butyl-acetic acid v. Hendecoio 
ACID. » 

METHYL-BUTYL-ACETYLENE v. Heptiic- 

ENE. 

METHYL-ISOBUTYL-ANILINE C„II„N i.e. 
C„H,NMe.Cir,Pr. (235°) (Noelting, ,7.1883,702). 

METHYL-ISOBUXYL-BENZENE v. Jso- 
Butyl-toluene. 

METHYL - BUTTL - CABBINOL v. Hexyl 

ALCoiion. 

Di-niethyl-bivtyl-oarbluol v. Heptyl aloorol. 
METHYL ISOBUTYL CARBONATE CjHijO, 
i.e. CHjO.CO.OC.H,. (143-6° cor.). S.G. ^ -96 
(Rose, A. 205, 230). 

DI - METHYL - BUTYLENE - DIKETONE 
C,H„0, i.e. CH,.CO.OH 3 .CH„CH. 3 .CH 3 .CO.CHj. 
Di-acetyl-butane. [14°]. Obtained by heating 
its dicarboxylic ether with NaOMo in MeOH 
*(MarslLall a. Perkin, jun., C. J. 57, 241). Crys¬ 
talline mass, si. sol. water, v. sol. other menstrua. 
Combine* with NallSOj. Reacts with phenyl- 
hydrazine and with liydroxylamine. ^ Boiling 
aldoholio potash condenses it forming methyl- 
penta-metlionylyl triliydride methyl ketone 

DI ■ METHYL - BUTYLENE - DIKETONE 
CARBOXYLIC ETHEE C„H„0, i.e. 
0H,.C0.CH..CH3.CH...CH(C0.3Et).C0.CH,. «». 
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H-autyl-n-valmc ether. (195®-200°) at 100 mm. 
Obtained by distilling the oorrosponding di-carb- 
(niyiic ether {di-acetyl-a4ipie other! with potash, 
neutralising the residue with HjKO,, extracting 
with ether, washing the other with water, drying 
and evaporating (Perkin, jun., C. J. 07, 2‘2!)). 

' Colourless oil, v. sol. ether and alcohol, si. sol. 
water. Its alooholio solution is coloured violet 
by PoCl,. On hydrolysis it yields aoetyl-valcric 
acid and acetic acid. 

Sl-metbyl'btttylene-dilcetona dicarhoxylic 
ether t.e. 

OH,.CO.Cn(CO.,Et).Cn,.CH,.CH(CO^t).CO.CH 3 
Ethylene-diaceto.acetic ether. Di-acetyl-adipic 
ether. Fomed by the action of sodium (4()g.) 
on aceto-acctic ether (260g.) and ethylene brom¬ 
ide (190g.), dissolved in alcohol (Perkin, jun., 
C. J. 67, 216). It may be purified by conversion 
into the yellolv flocoulent di-sodimu compound 
(.\o.CNn(G 0 . 3 Et).CH 2 ) 3 , decomposing this with 
very dilute HCl, and extracting with ether. 
Thick oil, miscible with alcohol and ether, si. 
sol. dilute aqueous KOH. FeCl, colours itsvil- 
coholic solution intense violet-rod. Combines 
with great dilficnlty with NaHSOj. Decomposed 
by heat into di-methyl-butylcne-diketone oarb- 
oxylio ether, and the two ethers 

C(cii3); o.co.cn, 

I I and 

C03Et.CH.CH.,.CH, 

C(OHJ: C.CO^Et 

I I . Alcoholic ammonia 

00,Et.CH.CH,.CH3 


converts the dicarboxylic ether in to the d i -i ra i d e 
(CH,.C(NH).CH(C 03 Et).Cn ,)3 [174‘'J which is 
reconverted by warming with dilute HCl into the 
original ketonic ether. 

Phenyl hydraeide 

(CH,.C(NsHPh).CII(CO-Et).CH3)3. [o. IdS”]. 
Formed by heating di-methyl-butylene-dikctone 
carboxylic ether with phenyl-hydrazine on the 
water-bath (Perkin, jun., a. Obreinsky, B. 19, 
2040; Perkin, jun., C. J. 67, 221). Plates or 
needles (from MeOH),v. sol. cone. HClAq, insol. 
alkalis, v. si. sol. ether. At 200“ it gives oil 
EtOH (2 mols.), forming di-oxy-di-phenyl-di- 
methyl - ethylene • di • pyrazole tetrahydride 
.CO.CH.Cn,.CH3.CII.CO K 
NPh< I I >NPh. 

\N : CMe OMc:CMo/ 

1CETHY1-ISOBTTTYI-GI.VOXALINE. Afe- 


thylo-iodide C,H„N-I i.e. N/!aHjMeC,H„McI. 
[170®]. Formed by treating isobutyl-glyoxaline 
(glyoxal-isoamyline) with Mol in MeOH (Itadzis- 
sewsky a. Szul, B. 17,1294). Trimetrio prisma 
(from alcohol). 

MBTHyt-n-BUIYb KETONE CH,.CO.O,n,. 
(127®). B.G. * ‘SSO. Formed by the oxidation of 
sec-hexyl alcohol (Erlonmeyer a.Wanklyn, A. 135, 
144; ^horlemmer, A. 161, 263). Combines^ 
with NaHSO,. Gives on oxidation acetic, n- 
bniyrie, and valeric acids (Wagner, B.'xS, 2267). 

Methyl isobutyl ketone CH,.CO.CHjPr. 

n . S.G. § '8195 ; \j” -8034 (Wagner, J.'B. 

3). A product of the distillation of potas¬ 
sium isovalerate with NaOAo (Williamson, A. 
81, 80). Formed by the action on valeryl 
chloride of ZnMe, followed by water. Formed 
also by boiling isopropyl-aceto-aoetio ether with 
baryta-water (Frankland a. Duppa, A. 146, 88). 

C 


Oombihes with NaHSO,. Yields on-oxidation 
acetic, isobutyrio, and isovaleric aoidf. 

Methyl sec-bntyl ketone OH,.CO.CHMeEt. 
(118° i.V.). S.G. — -SlSl. Formed by boiling 
methyl-ethyl-acetoacetie ether with dilute ICOH 
or baryta-water (Wislioenus, A. 219, 307; Wag¬ 
ner, J. It. 16, 711). Oil, smelling of peppermint. 
Oxidised by chromio acid mixture tO methyl 
ethyl ketone and HOAo. Sodium reduces it to 
the corresponding hexyl alcohol and methyl sec- 
butyl pinacone [249°]. 

Methyl tcrt-butyl ketone CH,.CO.CMe,. 
Pinacoline. (105-3°) (Sohifl, B. 19, 662). S.G. 
a •8265; 12-800. 

Formatimi. —1. By distilling pinacone with 
dilute sulphuric acid (Fittig, A. 114, 56).—2. By 
the action of CMOj.COCl on ZnMe,, followed by 
water (Butlerow, A. 174, 12.5).—3. By the dry 
distillation ot calcium isobutyrate (Bnrbaglia a. 
Gucci, B. 13, J672). 

Properties. —Liquid, smelling of peppermint, 
nearly inaol. water. Sodium-amalgam forma 
tho corresponding hexyl alcohol. Combines 
withNaHSO,. Chlorine formspungentCjH|,Cl,0 
crystallising in needles [51°], (178°). 

Oxim CH,.C{NOH).CMe,. [73®]. Slender 
needles, very volatile with steam (.Janny, B. 13, 
2780). May be sublimed. SI. sol. cold, v. sol. 
hot, water. Has a camphor-like smell and taste. 
Not decomposed by acids. 

Methyl isobutyl diketone 0,H„0, {.e. 
CH,.C0.C0.CH,.CH(CH3).,. Acetyl isovaleryl. 
Diiteloheplanc. (138°). S.G. “j -908. Formed 
by distilling its mono-oxim with dilute H,SO, 
(Otte a. Pechmann, B. 22, 2122). Yellow oil 
with irritating smell, becoming fruity when di¬ 
luted. SI. sol. water. 

Mono-oxim CH3.C0.C(N0H).0n.,Pr. Ni- 
troso-isobutyl acetone. [42°]. Formed by add¬ 
ing NaNO., (10 g.) to a solution of isobutyl- 
aceto-acetic ether (27 g.) in water (.300 o.o.) and 
KOI! (8g.), and cxtrititing with ether (Treadwell 
n. Westenberger, B. 16, 2786). White plates, v. 
sol. alcohol and ether, si. sol. cold water, dis¬ 
solves in alkalis. 

Dioxitn CH,.C(NOH).C(NOIl).CH,Pr. 
[o. 172°]. Small white shining plates (from 
dilute alcohol) (0. a. P.). 

Oxim-phenylhydraeide 0[,H„N,0 i.e. 
CH,.C(N 3 HPh).C(NOH).CH,Pr. [161°]. .Mmost 
colourless needles. 

Phenylhydraeide C„H,,N,0. [98°]. 

AWost colourless needles. 

Diphenylhydraeide 0,„H3,N, ,i.s. 

CH3.C(N3nPh).C(N3HPh).CH3Pr. [116-6°]. 
Almost colourless needles. 

METHYI,-»-BUTYL KETONE CABBOXTLIO 
ACID C,H,,.0, i.e. 

CH 3 .CO.t!H,.CH.,.CII, 3 .CH 3 .CO,H. »- Acetyl- 
valeric acid. [42°]. A product of the hydro¬ 
lysis of di-metbyl-butylene-diketone carboxylic 
ether by a solution of EQH in methyl alcohol 
(Perkin, jun., C. J. 67, 231). Colourless crystals, 
V. sol. water, alcohol, and ether. Its ammo¬ 
nium saltis very soluble.—‘AgA': leafy masses 
Ipom hot water). The cupric salt forms 
minute spherules. 

METHYL-I80BDTY1-KET0HE 8D1PH0H10 
ACID CH,.CO.O,H,{SO,H). The sodium salt 
of this acid is slowly formed bjr the action of « 
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Mtarftted gelation of KaHSO, on mesityl-oxide. 
It is easil}tsolable in water and alcohol, melts 
at 36°, is not attacked by Ka^OO,, but by NaOH 
it gives mesityl-oxide (Pinner, B. 16, 692). 

UETHYI. BUTYL, KETOXIU v. Oxim of 
Mkthyi. butyl hbtonb. 

METHYL n^BUTYL OXIDE C.H,,0 ».#. 
CH,.0.0,H,. {70'3°). S.G. g -7636. S.V. 127-2. 
O.E. {0°-10°) -00126 (Dobroinor, A. 213, 3). 

Methylisobutykoxide CH,.O.CH,l?r. (60°). 
One of the products of the action of NaOCH,Pr 
on methylene iodide or iodoform (Gorboff, J. pr. 
[2] 41, 288, 264). Oil. Cone. HIAq yields Mel 
and isobutyl iodide. 

MtTHYL-ISOBUTYL-PHENOL C„H,„0 t.e. 
C.U,(CHJ(C,H,).On[l:3;G]. (230°). Isobutyl- 

o-cresol. Formed by the action of nitrous acid 
on methyl-isobutyl-phcnyl-amine (ElTront, B. 17, 
2324). Oil. V. sol. alcohol and other, nearly 
insol. water. 

Isomeride v. Methyl ether of Isobotyl* 

PirKNOL. 

METHYL-ISOBUTYL-PHENYL-AMINK 
OA(CHJ(C,H„)NH,[l;3:6]. Isobutyl-tolyU 
amine or toluisobutylamine. (243°). Formed 
by heating o-toluidine hydrochloride with iso¬ 
butyl alcohol at 200^-300° (Effront, B. 17,2317), 
Colourless liquid. Volatile with steam. Miscible 
with alcohol and ether, nearly insol. water. 

Salts.—li'IICl. Long thin needles, si. sol. 
cold water, v. sol. hot water.—B'llBr: long 
soluble needles. -Byi.^SO,: needles, si. sol. cold 
water.—B'jIIjC-0,: silvci-y needles, insol. ether. 

Formyl derivative C,|H|.,.NH(COII). 
[10(1°]. Colourless tables, v. sol. alcohol and 
ether, nearly insol. cold water. 

Acetyl derivative CnIIn.NIIAo. [102°]. 
Colourless plates, sparingly sol. hot water, easily 
in alcohol. 

Benzoyl derivative CnIIij.NHBz. [108°]. 
Small white needles, insol. cold water, v. si. sol. 
hot. 

METHYL-IEOBUTYL-PHENYL-AMINE 
C.H,(CH3)(C,H„)NH.,[1:6:6]. (2-14°). Formed 

by heating o-toluidino with isobutyl alcohol and 
ZnClj at 270°-2.S()° (Ellront, B. 17, 2339). 
Colourless liquid. Volatile with steam. 

Salts.—B'HCl. Plate3.~B',H,SO,: plates. 
—B'jHjCjO,; easily sol. ether. 

Formyl derivative C,,n,j.NH(CHO). 
[106°]. White plates, v. sol. alcohol and other, 
nearly insol. water. 

Acetyl derivative G,H„.NHAo. [141?]. 
Long silky needles. 

’Benzoyl d<!riuoiiucC„H„.NHBz. [142°]. 
Silvery plates. 

METHYL - ISOBUTYL - PHENYL - DI . 
METHYL-AMIHB C„H3(Cn,)(0,Hj)NMe,[l:3:C]. 
Dimelhyl-tolmsobtitylamine. (250°). Cploiirloss 
liquid. Formed by methylation of methyl-iso- 
butyl-phonyl-amine.—B'jHjCljPtCl, (EHront, B. 
17,2.339). ( 

DI-METHYL-DI-BUTYL-DI-PHEHYL-THIO- 
UBEA V. Di-butyl-di-tolyl-thioubea. 

METHYL-BUTYL-PlHACOlfE u. Di-oxy- 

DOnKOANE. 

DI-METHYL-DI-ISOBUTYL-PYBAZIHE . 
U. ^<ofo^^^^-Oi-isobutyl. 
ketine. ( 24 B°). Form^ by reducing the oxim 
of methyl isobutyl diketone Me.CO.C(NOB).0,H, 


with tin and HCl (Lang, B. 18,1864; Oeoono- 
mides, B. 19,2626; Wolff, B. 20, 483). Yellow 
oil.~B'H.,PtCl,: orangejieedles. 
DI-METHYL-ISOBUTYL-PYEIDINE 0„H„N 

i.e. N<^^^«;™>C.C,H,. laobutyl-lutidiM, 

(210°-213°). S.G.J2.8961. Formed by distilling i 
its carboxylic acid with lime (Engelmann, A. 
231,65). Oil, smelling of violets. Tastes bitter. 
More soluble in cold water than in hot water.— 
B'jHjl^tCl,. [209°]. Yellow crystaUine pp.— 
B'^HjCr^O,. Yellow plates, v. sol. boiling water. 
—Pic rate [116°]. Yellow needles. 
Hexahydride C„H 2 ,N t.e. 

>-I^obutyl-lnpe. 

tidine. Di-methyl-isobutyl-piperidine. (198°) 
at 720 mm. Formed by reducing di-methyl- 
isobutyl-pyridine in alcoholic Solution with 
sodium (Jacckle, A.246,47). Oil. WithNaNf^ 
and IICl it yields a nitroso- compound.— B'HCl. 
[184°]. Prisms, V. sol. water and alcohol,— 
B'HBr. Prisms. The platinochloride and 
chromate could not be crystallised. * 

DI-METHYL-ISOBUTYL-PYEIDlNE DI. 
CAEBOXYLIC ACID 0,jH„NO, i.e. 

N<CMe:§S^>C.C,H.. [273°]. Formed by 
boiling its diethyl ether with alcoholic, and 
afterwards with aqueous, potash (Engelmann, A, 
231, 67). Long monoclinio prisms (containing 
i 2aq). Decomposed by fusion. M. soh cold, v. 
sol. hot, alcohol.—CaA"3aq. Small four-sided 
pyriiraids, v. sol. water.—BaA"6aq.—H^"HCL 
M. sol. cold water. 

Mono-ethyl ether HEtA". [136°]. 
Formed by boiling the di-othyl ether with alco¬ 
holic potash. Long prisms, v. sol. water and 
alcohol.—Ba(F.tA"),6uq.—H]StA''HCl 2aq: thick 
prisms. 

Di-ethyl ether EtA". (312°-318°). 
Formed by passing nitrous acid gas into an 
alcoholic solution of its dihydride. Thick oil.— 
Et 2 A"HCl: long needles, decomposed by vipter 
into IICl and EtA"-—(EtA'Wtd.- [2<J8°]. 
Cubes. 

Dihydride of the diethyl ether 

by warming acetoaoctic other with isovaleric 
aldehyde-ammonia in alcohol (E.). Long prisms, 
V. sol. alcohol, ether, and benzene. 

METHYL ISPBUTYL SULPHATE C.H„SO, 
i.e. (CHJ(C,H,)SO, appears to bo formed by the 
action of methyl alcohol on C,H,O.SO,Cl, the 
product of the action of isobutyl'alcohol on 
SO-Clj (Behrcnd, J.pr. [2] 16, 34). Decomposed 
by water into HOMo and C 4 H,O.SO...OH. 

DI-HETHYL-ISOBUTYBYL-ACETIO ETHEB 
0. Di-isopbopyl-ketone cabboxylio bthbe. 

, METHYL-CAFFEIC ACID v. Caeezio aoa 
METHYL-CAFFUBIC ACID v. Caitbine. 
METHYL CABBAMATE MHrOO,Me. 
Methyl-urethane. [62°] (G.); [66°] ({'. a. K.). 
(177°). Formed from NH,.COCl and excess of 
methyl alcohol (Oattermann,A. 244,89). Formed 
also faom CoH,(N(NO,)^0,Me), by the action of 
HH, (Franohimoni a. Elobbie, B, T. 0.7, 848). 

METHYL-CABBAMIC ACID 
sNHMe-OOjH. The methylammoninm sail 
HHMe.CO^H,Me appears to be formed by pass- 
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ing COj into di 7 mothylamino (Wurtz, A. Oh. 
[ 8 ] 30,460,461). 

Methyl ether'S^^lle.COMe. (168®). S.Q. 
1* 1'0C5. Formed by treating methyl ohloro- 
forinate CI.CO...Me with an aqueous solution ot 
methylamine (Franchimont a. Klobbie, B. T. C. 
• 7, .353). Colourless liquid, with oharacteristio 
odour. With pure HNO, it yields a character- 
istic nitro- dcrivatiye. 

Ethyl etherNHMe.COsEt. (170°). Formed 
Irom methylamine and chloro-formic' ether 
(Schreiner, J. pr. [2] 21,124). Oil, with pleasant 
odour. When boiled with potash or baryta it 
yields alcohol, methylamine, and K.COj. 

Chloride NHMe.COCl. [90®]. (94®). 

From COCI.J and methylamine hydrochloride 
(Gattcrnianh a. Schmidt, B. 20,118). Decom¬ 
posed on boiling. 

Bl-metbyltcarbamio acid «NMe.,.CO,JI. 

Methyl ether NMe.,.CO-Me. '(ISl®). S.G. 
IS 1-012. Formed by treating Cl.CO.OMe with 
an aqueous (33 p.o.) solution of dimethylamine 
(Franchimont a. Klobbie, B. T. C. 8 , 299). 
Colourless liquid, smelling like menthol. I’ure 
HNO, forms NMe(NO,J.CO,Mo. 

Ethyl ether NMe^COjEt. (140®) (Schrei¬ 
ner, J. yr. [2] 21, 125); (147°) (Franchimont a. 
Klobbie, B. T. C. 3, 223). S.G. "s . 973 . From 
Ci.CO,Et and dimethylamine. With ammonia 
it does not form NMe,.CO.NIL.. 

Chloride NMe-.COCl. (165®). From di¬ 
methylamine and a solution of COCl, in benzene 
(Michler a. Escherich, B. 12, 1162). Liquid, 
with peculiar odour, v. sol. ether and CS,. De¬ 
composed slowly by water into HCl, dimethyl- 
amine, and CO... 

METHYI, CAEBAMINE C,H,N i.e. CH,.N:C. 
Methyl isocyanide. Methyl cyanide. Methyl 
carbylamine. Isoacetonitrile. Mol. w. 41. 
[-46®]. (69-6®). V.D. 1-44 (calc. 1-42). S.G. 
* -766. S. 10 at 16°. Formed by the action of 
Mel (1 mol.) on silver cyanide (2 mols.) the pro¬ 
duct being decomposed by KOH and dried over 
CaCa, (Gautier, C. B. 63, 924; 65, 468, 862; 
66 , 1214; A. 152, 222; A. Ch. [4] 17, 203). 
Formed also by the action of Mel on mercuric 
fulminate (Calmels, J. pr. [2] 80, 319 ; C. B. 
99, 794). 

Pre^fies.—Liquid with powerful odour, 
producing nausea. 

Reactions.—1. Aqueous acids decompose it 
into methylamine and formic acid.—2. HOAo 
forma CH,NH.CHO and Ac^O.—3. Oxidised by 
HgO at 60° to methyl oyanate CH.,N.CO and a 
compound Me,N,C, 0 ,(NH 2 . 0 H 0 ) [i75°]. HgO 
in ethereal solution appears also to form di- 
formamide NH(OHO), or, rather, a compound 
Me,N,C,0,(NH(CHO),) [163®] (Gautier, C.B. 67, 
804).—4. With AgCy it forms a compound 
MeNCAgCy [80®-90’] (Meyer, I. 1856, 623). 
Balt.—(MeNC)., 8 HCl. Formed by passing;, 
HCl into an ethereal solution of methyl carb- 
amine. Crystalline. Decomposed ky water, 
partially reproducing methyl carbamine. — 
6 . Mel aits in a complicated manner (Lubavine, 
Bl. [2] 45,240; GauUer, A. Oh. [4] 17,148). 

Iri-methyl-oarbamlne. A name used by 
Budnefi (Bl. [2] 88 , 297) to denote fort-Bumti,- 

UUNE. 

METRYL-SEHI-CABBAZIOE 0,H,N,0 ise. 
HHrCO.NH.NH.Me. [113°]. Formed from 


• 

methyl-hydrazine acid sulphate KHO and KONO 
(Brilning, A. 263,10). Prismatic taldes; v. soL 
water and EtOH; m. sol. ether. 

1EEIHYI.-CABBAZ0LK C„H„N is. 

^8^4- r 

^NMe. [87®]. Formed by heating potas- 
,|H, 

slum carbazole with Mel at 180® (Graebe, A. 
202, 23). Micaceous leaflets or needles, insol. 
ryater, sol. ether. Cone. hfaSOj containing a 
little HNO, gives a green colour.—Piorate 
0„H„NC.H,(NO,),OH. [141°]. Dark-red needles. , 
UETHYL-C-OBIHIBO-ALLYL-THIO-TIBEA' 

SC<^®A^C:NMe or C,H,.NH.CS.N:C:NMc. 

Allyl.thio-carbamhie-methyl-cyajnule. [110°]. 
Formed by the action of methyl iodide upon 
sodium carbimido-allyl-thio-urea. Crystalline. 
V. sol. watfr and alcohol. Indifferent body 
(Wunderlich, B. 19, 448). 

METHYLtCAKBIMlBO-EIHYL-THIO-lIBKA 

S0<^^‘>C:NMe or EtNH.CS.N:C:NMe. 

Ethyl-thio.carbamine-mcthyl-cyamide. [162®]. 
Formed by the action of methyl iodide upon 
sodium earbimido-ethyl-thio-urea (Wunderlich, 
B. 19, 448). 

TBI-METHYl CAKBINOL v. rerf-BoxYl. 
ALcnrioL. 

METHYL CABBONATES. 

Hydrogen methyl carbonate sMeHCO,. 
The Ba salt, Ba(MeCO,), appears to be the white 
pp. formed when CO, is passed into a solution 
of BaO in anhydrous methyl alcohol (Dumas a. 
Pdligot, A. Ch. [2] 74, 6). It is insol. alcohol, 
but dissolves in water, the solution soon depo¬ 
siting BaCO,. 

Bi-metbyl carbonate 0,H,0, i. e. (CH,)-CO,. 
[0-5®] (Bose, A. 205, 231). (91°). S.G. ^ 1-069. 
H.F.p. 138,390. H.F.T. 136,360 (Thomsen, Th.). 
Formed by boiling methyl ehloroformate 
ClCO,Me with lead oxide (Councler, B. 13,1697). 
Formed also from* ClCO,Me and NaOMe 
(Schreiner, J. pr. [2] 22, 354). Oil, insol. water, 
sol. alcohol and eAer. Converted by dry chlorine 
into hexa-chloro-di-methyl carbonate (q.v.). 

MEXHYL-CABBOPYBIBIO ACID v. Maiaiir 
rvmiiiNE cABBoxvno acid. 

METHYL-CAKBOSIYRIL v. Methyl ether ot 
Cakbostibil and OxT-insTKVi.-QuiNOLniE. 

METHYL CETYL KETONE C,.H.,.0 is. 
0,.H„.CO.OH,. [62°]. (262° at 100 mm.). 

F/rrmed by distilling a mixture of barium mar- 
garate and barium al)otate (Kraflt, B. 16,1707). 
Yields palmitic and acetic acids on oxidation. 
METHYL-CHELIOAMIC ACID v. CaBUDoma 

AOID. 

METHYL.CHLOBACETOL v. Di-oblobo. 

FBOPANX. 

methyl OHLOaiDE OH,01. Ohloro. 
metlume. Mol. w. 60-6. (-28-7°) (Begnault). V.D. 
1-73 (calc. 1-76). S.G. -SSI -9916; a -9523 (Vin. 
cent a. Delachanal, A. CA,{6] 16, 429). S. 5-03 
at 7°; 8-46 at 20® (Baeyer, A. 107, 181). 8. 
(alcohol) 86. S. (HOAc) 40. H.F.p. 22,660. 
H.F.V. 21,970 (Thomsen). S.V. 60-8 (Lossen, 

4 . 264,68). Latent heat of evaporation 96,900 
•t 0° (Chappuis, A. Oh. [6] 16,507). 

Formation. —1. By heating a mixtnre of 
NaCl (2 pts.), wood spirit (1 pt.), and HjSOi 
(8 pts.) and collecting the gas over yratei 



MEnrYIrCOCAlNE. 


m 


iDamM a. PfeUgot, 1. Ofc. 61,‘WS ; A. 15,17).— 
a. By expdkmg a mixtuie ot equal volumes of 
methane and ohloiine to daylight (Berthelot, 
a. Oh. IS] 52,91). 

Preparation. — 1 . E|i01 is passed into MoOH 
(3 pts.) containing ZnOlj (1 pt.). The gas is 
passed through KOH and HjSO, (Groves, C. J. 
27,641; A. 174,378).—2. By heating trimothyl- 
amine hydrochloride at 260’’, the reaction being 
perhaps 3NMe,HGl »= 2NMe, + NH, + 3MoCl (Vin¬ 
cent, /. Ph. [4] 30, 132). 

• Properties.—Colourless gas, with otheroal 
odour. Burns with a bright ilame, edged with 
green. 

Reactions. —1. When passed through a red- 
hot tube it deposits charcoal and yields HCI, 
-methane, ethylene, CO, and naphthalene (Perrot, 
A, 101, 876).—2. When passed over heated 
potash-lime it yields potassium fisrmate, KCl, 
and hydrogen.—3. Not attacked 1^ chlorine in 
diffused daylight, but when the mixture is ex¬ 
posed to direct sunlight, substitution occurs,the 
products being methylene chloride, chloroform, 
and CCI 4 . The chlorination may also bo effected 
by passing a mixture of chlorine and methyl- 
chloride over animal charcoal at 250°-350° 
(Damoiseau, C. R. 92, 42).—4. When equal 
volumes of methyl chloride and of an amine are 
submitted to a pressure of 25 atmospheres for 
48 hours the following rcaotions occur.— 
(a) Ammonia forma NMeH,Cl, NMe,HCl, and 
2NH,C1.—(ft) Mcthylamine forms 2 NMeH 3 Cl and 
NM 04 CI.—(c) Dimcthylamine reacts with forma¬ 
tion ot NMe.JIjCl and NMOjCl.— (d) Trimcthyl- 
amine forms NM 04 CI (Vincent a. Chapfnis, Bl. 
[2] 45, 496). 

Hydrate MoCl 9aq. Formed by cooling below 
0° water into which MoCl is passed. Its v.apour- 
tension has been studied by De Fororand a. Vil- 
lard, C. R. 106,1357,1404). 

UETHYL-CHLOBO-ALLYL CABBINOL v. 

ChIiOBO-PENTENVIi xlcoiioi^ 

DI.METHYI.-CHL0B0-1n 1I.INE V. CiiLORO- 

M-METKYIi-AinUNE. 

TBI-HEIHYL CHLOBO-AOBO-PHOSPHITE 
MeiPAuClO,. [101°]. Formed by the action of 
pure methyl alcohol on aurous chloride and 
phosphorus (Lindet, G. R. 103,1014). Slender 
colourless needles, insol. water, sol. McOH. 

METHYL CHLOBO-BUTYL CABBINOL v. 

ChLOBO-HEXVL AIKJOnoL. 

METHYL - CHLOBO - CABBOSTYBIL «. 

OHia)ItO-OXT-UEIRYL-QUINOI.INE. . 

METHYL CHLOBO-ETBfYL OXIDE C,H,C10 
i.e. •OHj.CHCl.OMe. (72°-76°). S.G. u -996. 
Formed from aldehyde (1 vol.), methyl alcohol 
(1* Tols./, and dry HCI at 0“ (Geuthor, A. 225, 
270). 

METHYL TETBA-CHLOBO-ETHYL. OXIDE 
C,H401.0 ».«. CC1..0HC1.0.CH,. (178'*). S.G. 
* 1’84. Formed by the action of PCI, on chloral 
methylate (Magnanini, <7. 16, 830). Colourless 
liquid. » 

METHYL OHLOBO-EOBMAMIDE v. Ctmoao- 
VOBMIO ACID. 

METHYL CHLOBO - PBOPYL KETONE 
O.H,010 tA CH,.C0.0H01Et. (180°). Formed 
by heating CH,.CO.CClEt.OO^t with dilute HGl 
at 180° (Conrad, A. 186, 241) 


C,n,Cl,.CHMc.0H with chromic acid mixture 
(Gatzarolli-Thurnlaokh, i. 223, 152). Heavy 
oih Does not combine .with NaHSO^ Yields 
COj, acetic acid, and llCl on oxidation. 

DI - METHYL - CH LOBO - QFIN ALDINB v. 
Cni,ouo-Tni-MBTnvi,-QoiNoi.rNR. 

mETHYL-TBI-CHLOBO-ftDINOLlNE v. Tni- 

OnnOBO-METIIVn-qCINOMNE. 

methyl D1 . CHLOBO - VINYL OXIDE 
C,n,C1..0 i.e. CCl,:CII.O.CH,. (110°). S.G. a 
l’29;i4*; ms l-l.qqi. Prepared by heating tri- 
chloro-cthyleno with KOMn, being ppd. on addi¬ 
tion of water (Denaro, G. 14, 117). Colourless 
oil, with an odour resembling that of acetal. 
Decomposed on exposure to air, with evolution 
of HCI. When heated with dilute HjSO, it 
yields di-chloro-acotic ortba'.dchydo. 

Methyl tri-ohloro-vinyl oxide 
CCl^iCCl.O.CHj. Eeadily absorbs dry oxygen, 
forming tho compound COCl.CCI(OMo), which, 
by the action of water, gives oxalic acid (Henry, 
B. 12,1838). 

METHYL.CHBYSOIDINE v. Bemene-Azo- 
methyl-yhcnylene-diamine. ' 

METHYL-CINCHENIC ACID v. CiNCnENE. 
METHYL-CINCHONAMINE o. Cinchona 

BABES. 

DI-METHYL-CINCHONIC ACID v . Di- 

METHYL-qUINOLINE CABBOXYniO ACID. 

METHYL-CINCHONIDINE v. CrNCiiONim.NE. 
METHYL-CINCHONINE v. Cinchonine. 
METHYL-CINNAMIC ACIDS v. Piienvi,- 
METHAcavLio ACID and TonvL-Acuyi.ic acid. 
METHYL - CINNAMIC ALDEHYDE v. 

PUENVL-METUACIIYI.10 AI.DEIlVDE. 

METHYL CINNAMYL KETONE v. Beneyi.- 

IDENE-ACETONE. 

METHYL-CINNOLIKE CABBOXYLIC ACID 
•GMeiCH 


0„H,NA i.‘. C.H,(C 04 H) 




[c. 230°]. 


\n=n 

Small tables or fine needles. Sol. acetic acid, 
si. sol. hot alcohol and hot water, insol. cold 
water. Dissolves both in aqueous acids jind 
alkalis, forming easily soluble salts. Obtained, 
as a yellow pp., by adding NaNO, to a cold 
solution of tho hydrochloride of araido-propenyl. 
benzoic acid C„n 5 (CMe:CIL)(NHJCO.,H[l: 2 : 4 J; 
very probably di-azo-propenyl-benzoic acid 

is first formed, which 

then splits off H. 4 O (Widman, B. 17, 722). 

METHYL-CItBACONIC ACID D.H.O 4 . [100°]. 
A product of the dry distillation of mcthyl-para- 
conic acid (Frankol, A. 235, 25). Dong needles 
(from CHCl,). Eeduced by sodium-amalgam to 
ethyl-sncoinic acid. — Ca.A" aq. — BaA" 4aq. — 
Ag^'. 

METHYL-COCAINE Ci.H^NO,. [47°]. Ex¬ 
tracted from synthetical cocaine (c/. vol.ii.p.230), 
^n which it occurs in very small quantity (Dieber- 
mann a. Giesel, B. 23, 608, 926). An oil, which 
crystallisis after standing some hours. Ppd. by 
NajCO, from its salts. Very sol. ether, chloro- 
foiln, benzene, and ligroln. It can be Separated 
from ordinary cocaine by means ot its nitrate. 
A 5'4 p.o. solution of the hydrochloride in a 
2 -dm. tube gave a rotation of ■f4-6°. By heat¬ 
ing with water it is not so easily decomposed i 


Methyl trl-eUoro-propyl ketone 0 jH, 01,0 I ordinary cocaine. By boiling with hydriodio acid 
U. OH,.CO.a^fil,. (198°). Formed by oxidising Mel is split off. By hydrochloric acid it is srlit 
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METflYL-COCAllTE. 


np finally into methyl alcohol, benzoin acid, and 
methyl eegonine hydrochloride. This reaction 
b also more diflicuItV' brought about than with 
ordinary cocaine, Methyl-oocaSne appears to be 
identical with ‘ dextro-cocaine,’ a body got by 
heating the methyl-ether of doxtro-cegonino with 
BzCl (Einhorn a. Marquardt, B. 23 , 4(58). 

Salts.—B'HCl. [210“]: needles or columns 
forming rosettes (from hot alcohol); mnoh less 
Bolnble than the hydrochloride of ordinary co¬ 
caine.—Sulphate: plates, V. sol. water, si. sol. 
alcohol.—Nitrate; crystals, si. sol. water.— 
Platino - chloride (C„H„NO..HCl).,PtCl,: 
glittering yellowish noodles (from hot water).— 
Auro-chloridc Ci.HaNO.HClAuClj. [148°]: 
needles ; melts under water to a yellow oil. 

METHYL-CODEINE C„Hj,NO, i.e. 

0 „H,.MeN 03 or C„H„MejNOa. [118'5°]. 
Wn= —209'' in a 4 p.o. solution (in 97p.o. alco¬ 
hol) at 16°. Formed by boiling codeine methylo- 
iodide OisH-iNOjMel with potash, and extracting 
with benzene (Oriniaux, A. Ch. [5] 27, 27(5; 
Hesse, A. 222, 218). Anhydrous prisma (from 
alcohol or ether), or hydrated crystals (contain¬ 
ing aq) (from water). Insol. water, v. e. sol. hot 
alcohol, m. sol. ctlier. Its solution in cone. 
H.jSO, is violet, but becomes blue on heating. 
Boiling Ac^O forms a compound O,,!!, ,0,,. [131°]. 
Its hydrochloride forms a brown solution in 
H,SO(, which becomes violet on warming, and 
finally blue on exposure to the air. - B'lKll 2aq: 
needles. S. 9 at 18°. V. e. sol. alcohol, si. sol. 
NaClAq.-B',H,inCl, aq. 

Acetyl derivative 0„H,„AoMe.^NO^. 
[CC°]. Formed by heating methyl-codeine with 
Ao.,0 at 85°, adding aqueous NH, and extracting 
with ether (Hesse, .4. 222, 222). Glittering 
tables (from ether); v. sol. alcohol and ether, si. 
sol. water, insol. KOHAq. Alcoholic potash 
forms potassium acetate and methyl-codeine.— 
(0,,H„AoMOjNOs)HCl -Jaq: satiny plates, si. sol. 
cold water. — (C|,H|„AoMe.iNO,)jH 2 PtCl, 4aq: 
yellow laminm. — ( 0 „H|„AoMe.iNOj)IIN 03 3aq: 
satiny plates.-(0,,H,,,AoMo,NOj),HjSO, 8aq. 

{a).Methylo - iodide Oi.H^NOaMel jaq: 
prisms, formed at once on dissolving methyl- 
codeine in a mixture of Mel and methyl alcohol 
(Hesse). 

(0) - Methylo - iodide C.AsNOjMel. 
Blender crystals, formed by boiling the preceding 
with aqueous NaOH, and ppg. with KI. It is 
less soluble in water than its (<>)-i3omeride. 
AgjSOi forms (C„H 2 ,NO|Me},SO«, crystallising 
in plates. 

{a).Methylo - chloride C„Hj,NO,MeCl. 
From the (a)-iodide and AgCl. Amorphous. 
With platinic chloride it yields a yellow flooon- 
lent pp. of (C„HaNO,MeCl),PtCl 4 8aq, With 
Ac.^0 it yields G„H 2 ,AoNO,MeC/l 2|aq, which 
crystallises in long satiny needlcsiv. e. sol. alco¬ 
hol, si. sol. cold water. Its platinochlori^e 
|G„H^cNO,MeCl) 2 PtCl 4 4aq is a yellow crystal- 
tine pp. r 

(B)-ifetkyl 0 -ehloride GioH^jNCjMeCl|aq. 
Radiating crystalline mass, v. sol. water" and 
alcohol. With cone. HjSO, it gives a purple 
eolonr. With platinic chloride it yields an 
orange pp. of small needles of the platinoohloride 



Methylo-hydroxide ■'0|,Hj,NO,MoOH. 
Formed horn the (/3)-methylo-8h]phato and 
baryta. Colourless plates, insol. ether, v. sol. 
alcohol. Strongly alkaline in reaction. Cone, 
H 2 SO 4 forms a bine solution. Gives off tri- 
mothylamine when strongly heated. 

METHYL-COICHICINE 0,aH„N08 i.e. 
C,sH,(OMc)a(NAoMe).CO.jMe. Occurs in the 
mother-liquor from which the compound of col¬ 
chicine with chloroform has separated (vol. ii. 
p. 234). Decomposed by boiling dilute HCl 
into methyl chloride and mcthyl-colchicelp, 
C„H,(Okfe),(NAoMo).CO,H (Johanny a. Zeisel, 
M. 9, 871). 

DI-KETHYL-COICHICINIC ACID v. Di¬ 
methyl derivative of ConoaiciNic acid. 

Tri-methyl-colchioinic acid C„H 5 ,NO, i.e, 
C„H„(OMc)j(NHJ.COgH. ||160°]. Formed by 
the action»ef HCl on colchiceiii ( 2 . 0 .). Forms 

■ a platinochjoride B'^H^PtCl, 2aq. On wanning 
with acetid anhydride it yields colchiceln 
C, ,H„(OMe) 3 (NHAc).CO,H. With MeOH it forma 
an addition-product 0|„Hj,N0,2Me0H. On 

, warming with MeOH, methyl iodide, and so¬ 
dium it yields ‘ tri-mcthyl-oolohidimethinic acid ’ 
C,JT„(OMc),(NMeJCO-H [125°]. The methyl 
' ether of this body forms an iodomethylate 
: Cj,H,„NOjIaq (Johanny a. Zeisel, M. 9, 877). 

1 METHYL-CONIINE v. CoNii.'iE. 

I METHYL-COD MAEIC ACID v. Methyl-deri¬ 

vative of CoUM.\I<IC ACID. 

! Di-methyl-di-coumario acid so-called v. Di- 

i HUTHVIi-DI-COUMAniJJ. 

; METHYL-COUMASILIC ACID C„H,0, ».e. 

' C,H,<;®^^®^C.OO,H. [120°]. Formed by the 

action of dilute KOH upon the methyl-derivative 
I of exo-bromo-coumaric acid (Perkin, 0 . 30, 

. 423). Needles (from CSJ. 

()3)-Hethyl.coamarilio acid CiqH„0, 

C,H,<^“®^O.CO,H. [189°1. Formed by 

■ saponifying its ethyt ether with alcoholic potash 
I (Hantzsch, .71. 19, 1290). Feathery needles 

■ (from dilute alcohol). Decomposed by heat into 
CO., and (J3)-nicthyl-coiimarone. — KA'aq: 

! needles. — NH|A'aq: needles (from water).— 

I BaA'.j 3aq.—AgA': minute prisms, 
j Ethyl ctherMA'. [61°]. (290°). Formed 
by tlie action of sodium phonylate NaOO.Hj 
upon chloi'o-aceto-acetic ether, tiie resulting 
pbenoxy-aceto-acetic ether being condensed by 
cold cone. H„SO, (Hantzsch). 

Amide C,H' 4 (CH,)O.CO.NH, : [145°]; 

needles (Hantzsch, B. 19, 2401). ' 

Di-msthyl-oonmarilio acid G„H„0, i-e. 

C.H,(CH,)<:;®[^3^‘°°“°' Di. methyl- coh- 
marow-a-carboxylic add. [225°]. 

Formation —1. By the action of hot alco¬ 
holic EOH npon bromo-di-methyl-cumarin 
C(CH 3 );CBr 

0,H,(0H,)c I .>-3. By saponification 

^0-CO 

of the ethyl-ether obtfiined by the reaotion of 
sodinm p-cresol and ohloro-aceto-acetio ether. 
Properties.—Short prisms or tables. On 
heating the sodium salt with lime di-methyl- 
ooumarone is obtained. 

Ethyl ether A'Et: [55°]; (300° at 
738 min.) (Hantzsch a. Dan^ £. 19,13M), 



MKrHYL-CYANO-FOfiMAlIIDE. 

♦ 


Befertnee.—OovwaxLia , acu> and Oxy- 

imUYL-OapUBILIO ACID. 

KSTHYL-COUMAHIK i>. Anhydvidc of Oxy- 
vnaiiYD-CBoiqKio acid. 

»i-j3-Dl.metliyl-oomiiarin C,iH„Oj i.e. 

_ yOMe;CS 

[148®]. Foiinod 

by the action of H,^SO, on a mixture of acolo- 
acctio ether and ^-cresol (Poohinann a. Duis- 
berg, B. 16, 2127; Fechmann a. Cohen, B, 17, 
2187). Long colourless needles. 

Reference. —BnoMo-Di-MniiiYD-coDMAniN. 
Di-methyl-di-coumarin C,,H ,„04 i.c. 

. .CMe:CH 

C„H {{ I )• Formed by dissolving rcsor- 

•V\0— CO', 

cin (1 mol.) and aootoacetio ether (2 mols.) in 
cone. H,SO,; yield 10 p.o. Miorocrystalline 
white powder. V. si. sol. boiling alcohol, nearly 
insol. water, ether, chloroform,'’ benzene, Ac. 
Dissolves in aqueous alkalis to a yellow solution, 
from which acids ppt.di-methyl-di-coumaric 
acid C„II.,(OII),(CMc:CII.COai) 5 . The latter 
forma a white powder, sol. alcohol; at 140° it is 
completely reconverted into the anhydride 
(Hantzsoh a. Ziirclier, B. 20, 1328). 
Tri-methyl-tri-coumarin C..IT,Ai.«. 
,^CiIe;CH, 

CJ \ I I- Formed by dissolving phloro- 
—CO/, 

glucin (1 mol.) and acotoacetic ether (3 mols.) in 
oonc.HjSO,; the yield is less than lOp.o. Amor¬ 
phous powder. Insol. all solvents. Dissolves 
in aqueous alkalis to a yellow solution, from 
which acids ppt. tri-niothyl-lri-ooumario 
acid C,j(OH).,(CMe:Cll.CO.JI) 3 , whoso sodium 
salt is Na,A"'6aq (Hantzsch a. Ziiicber, B. 20, 
1330). 

(e)-METHyL-COPMARONE C,H,0 i.e. 

[189°]. Formed, together 

with CO.„ by distilling *(8)-methyl-coinnnrilio 
acid. Oil, volatile with steam. Does not react 
with hydroxylamine or phenyl-hydrazine. 

Di - methyl - conmarone C,„H|„0 i.c. 

O.H,(CHJ<^®<^^^*)^CH. (210° at 723 mm.). 

Indifferent oil. Formed by distilling the sodium 
salt of di-rdothyl-couinarilio acid (di-mcthyl- 
ooumarone-a-carboxylic acid with lime (Hantzsch 
a. Lang, B. 19,1300), 

METHYL.CBEOSOL «. Methyl ether .of 

Cmosol. • 

•METHYL CEOTONIC ACIDS v . Anoelic acid 
and Tiolio acid. 

METHYL ISOCBOTYL OXIDE v. Sec-taa. 
bdiehyl alcohol. . 

METHYL-CDMABIN v . Methyl-codmamn. 
METHYL - CFMAZONIC ACID C’,H„NO, 
yCMOj.O 

ie. C.H.(00.;H)< I (?). [218°]. 
\N-nr=CMe 

Formatiem.—l. By bailing (3:4;l)-amido- 
oxypropyl-benzoio acid with acetic anhydride. 
2. By boiling aoetyl-amido-oxypropyl-benzoie 
acid with HCl.—3. By boiling acetyl-amidcy 
propenyl-benzoio acid with BCl. Small oolour- 
less trimetrio tables. V. sol. alcohol, insol. 
water. Its K is tertiary.. 

HMcfions.—By rsdnotlon with sodium- 


amalgam it yields the acetyl derivative of 
amido-cuminio acid. 

Salts. — A'lI.HCl’': very aolnble white 
needles.~(A'H,HCl),Pft!l,: tables, cubes, or 
prisms.—A'H.HjSO.aq: very soluble white silky 
needles (Widmann, B. 16, 2576). 

METHYL-CDMENE V. CvMBNE. 

METHYT. .*.CUMIDI1IE C,.H,,N ».« 

C,n,(CH,),NHMe. [44°]. (237°). Formed by 
mcthylation of solid ciimidine [63°]. — 
B'.Jlj'CljPtCl,: sparingly soluble needles (Hof¬ 
mann, B. 15, 2896). 

Di - methyl - <p ■ oumidine C,H,(CH.),.NMe,, 
(222°). Oil. Formed by methylation of solid 
enmidine [03°].—B',II .Cl.PtCI, (Hofmann, B. 16, 
2897). ‘ ■ 

Methylo - iodide C„H,(CH,),NMe,I. 
Prisms. Yields (C,H,(CH,)jNJIo,,CI),PtCl.. 

METHYL CDMYLETHYL KETONE 


C,H,..C,iH,.CH2.CH,,.CO.CH,. Cuminyl-acetone. 
(259'’_2(i5°). Is one of the products of the 
acliun of NaOht and cuminyl chloride on aceto- 
acetic ether (Widmann, B. 22, 2271). Colourless 
liquid, with fragrant odour. Is not acted upon 
by NaOBr. O.xidised by KSlnO, to ouminio 
acid. 

Oxim C,H,.C„H..CH,.CH.,.C(N0H).CH,. 
[57°J. Long shinin,'' prisms (from ligroin). 

METHYL CDMYL KETONE 
CH,.CO.C„n,Pr [1:4]. (253°). S.G. 15 - 9756 . 

Formed by the action of AcCl on oymoae in 
presnnoo of AlCI., (Widmann, B. 21, 2225). 

Oxim Cll,.0(N()H).C,H,Pr. [71°]. Four- 
sided tables (from petroleum-ether). 

Phenyl-hydrazide 

CH,.C(N.,IIPIi).0,jr,Pr. [82°]. Coloprless thick 
six-sided tables (from petroleum-ether). 

METHYL-CYANAMIDE v. Cyanamidein the 
article Cianic acids. 

METHYL CYANATE v. CvANlO ACIDS. 

METHYL-CYANETHINE v. CvANEruiNE. 

METHYL CABEIMIDE is Methyl isocyanate 
V. Cyanic acids. 

METHYL-CYANIC ACID v. Cyanic A017. 

METHYL CYANIDES v. Acetonixbile and 
Methyl caiidauinb. 

Di-methyl di-cyanide ix. 

NTI:CMe.CH...CN 01 NH,.CMe:CH.CN. [63°]. 
V.D. 42-5. Formed by the action of dry sodium 
on acetonitrile dissolved in ether. Methane is 
evolved in the renotion, and the product is de- 
eompo.'-ed by water (Holtzwart, J. pr, [2] 38, 
343; 39, 240).., White needles, v. sol. ether, 
alcohol, ohlorotorm, and benzene, m. sol. water, 
si. sol. petroleum ether. 

Rcaetums. -Tl. Boiling water liberates am- 
monia forming C,H,N.,0, a body which is con¬ 
verted by PCI, into crystalline C,H,Nj01, [176°], 
which, on recrystallisation from W’ater, faecomet 
CjEjN,.—2. Acetyl chloride forms a compound 
,(C,H,N,),CH.COCI, which on decompo*f«on by 
water yields C,H„Na, crystallising in beautitiu 
white needles [223°].—8. Warm mlute (26 p.o.) 
HClAq forms NH,C1 and an oil which has the 
composition of cyano-acetone. It soliSiflea to • 
glassy mass, carbonises above 230®, and fon&t 
with phenyl-hydrazine a condensation firodnet 
(97°). 

Tri-methyl trl-oyanide v. OxANioETBnns. 

METHYL-OTAHO-FOBMAMIDB «. Ueihyl. 
amide of Para-OYANOEOBwio Aon>. 
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METHTL-CYAHO-SUCOIHIC ETHEB | 

0,^,iN0, ix. CO:^t.CHj.CMoCy.COjEt. An 
oil formed by treating cyano-soooinio ether with 
Na and Mel 8uccossi<ely (Barthe, C. R. 108, 
297). 

s-Di-methyl-cyano-sncomio ether 0„H„N0, 
i.e. CO,.Et.CnMe.CMeCy.CO,Et. (273°). S.G. 

1-0577. A product of the action of alco¬ 
holic KCy on o-bromo-propionic ether (Zelinsky, 
B. 21, 3164). Formed also by adding o-hroiiio- 
propionic ether to cyano-propionic other mixed 
with KCy (Z.). 

METHYL-CYANURIO ACID o. Cyanuric 
acid in the article Cyanic acids. 

METHYL CYMYL KETONE C,JI,,,0 i.e. 
OH,.CO.C.H,Me.C,H, [2:1:4]. (217°). An oil, 

formed by the action of AeCl on cymeno in 
presence of AIClj (Claus, B. 19, 233). 

METHYLDAMBOSE v. Bokxusiie, vol. i. 
p. 524. 

Di-methyl-dambose v. Damdonitb. 

METHYL-DAPHNETIN v. Davhnetin. 

METHYL DECYL KETONE C,,H„,0 i.e. 
CH,.eO.C,„H;,. [21°]. (217' ). Fovined by dis¬ 
tilling a mixture of barium acetate and barium 
bendecoate (undecylale) (Krallt, B. 15, 1708). 
Yields acetic and dcooic acids on oxidation. 

METHYL - DESOXYBEMZOlN n. TonYn 


BENZYL KETONE. 

Dimethyldesoxybenzoin v. Benzyl xylyl 


KETONE. 

METHYL DODECYL KETONE C,,II.,0 i.e. 
CH^CO.C„H^. [34°]. (206° at 100 mm.). 

Formed by distilling barium tridccoate 
(OjiHj^O-JaBa with barium acetate (Krallt, B. 
16, 1708). Yields lauric and acetic acids on 
oxidation. 

METHYL c-DHEYL KETONE C,.;n„0 i.e. 
OH,.CO.O,HMe, [1:2:3:1:51. (259°). From c- 

durene, AcCl, and AICl, (Claus a. Foliliscli, 
J.pr. [2] 38, 230). Oil. 

Phenyl hydrazidc. [129°]. Lamin.-e. 

Isomerides v. Diusyl methyl ketones. 

MEIHYL-ECGONINE C„H„NO,. [264°]. 
A'product of the action of TICl on mothyl- 
cooaine, the resulting mcthyl-ecgonine hydro¬ 
chloride being decomposed by Ag,0 (Liebermann 
a. Giesel, B. 23, 510). May be crystallised from 
methyl alcohol containing a trace of water. 
Extremely sol. water, insol. absolute alcohol, v. 
si. sol. absolute MeOH. Decomimsod by fusion. 
A 9-6 p.o. solution of the hydrochloride exhibits 
0 = +2°.—BTHCl: [236°]; needles (from methyl 
alcohol-ether).—BTIAuCl,: [2^20°]; lemon-ycllow 
needles. 

Benaoyl derivative. Hydrochloride 
CjjHnNOjHCl. The first product of the action 
of hydrochloric acid on methyl-cocaine [47°], 
the base being just dissolved in HCl and then 
heated J hour at 90°. Glassy columns (from 
hot water). The base is not ppd. by carbonate 
of soda.—Auroohloride 0„H5,N0,.HCl.AuCl,. 


The nitrate is v. si. sol. water. , 

METHYLENE. The radicle CH„ which is 
not kniTwn to exist in the free state. ^ « 

Dimethylene 0^, ».«. CH,:CH, is called 
FiTbtlene (2. V.). 


Trimethylene 0,H, ix, 


yOH, 


H.F.p. 


-«470. H.F.T. -4680. This gas is formed 


when trimethylene bromide Cn,Br.Oji.OH,Br 
(140 g.) is boiled drith sodium ( 6 g.)v _The con¬ 
tents of the flask become pasty, but ftiU contain 
much of the bromide (120 g.), which can be 
mostly recovered by filtration (Freund, J.pr. [2] 
26, 367). It is also fCrmed by heating tri- 
methylene bromide with zinc-dust and 76 p.o. 
alcohol (Gnstavson, J.pr. [2] 36, 300). Tri- 
methylene burns with a bright flame and smells 
like butylene. 

Bcactiom. —1. Trimcthyleno is readily ab¬ 
sorbed by fuming IH. The product is n-propyl 
iodide, whereas propylene gives iso-propyl iodidcA- 
2. Trimcthylene is very slowly absorbed by 
bromine; tlio product is trimetliyleno bromide 
(105°). Propylene is readily absorbed, forming 
propylene bromide. — 3. Cone. H^SO, forms 
liquid hydrocarbons, and on diluting and distil¬ 
ling n-propyl alcohol is got (G.).—4. KMnO, 
does not oxliliso it (Wagner, B. 21, 1230). 

iJi'/crcnar,.— TiiiMETtiYLENECAiinoxYLicAOins, 
Tiiimetiiylenyl methyl ketone, and Phenyl 

TUriKTUYLENYL KETONE. 

Tii-methylene is a term also applied to the 
div.alont radicle CIL.CH.,.CHj. 

Totra-mcthylene is a term applied to the ring 
CH.,.CH, 

I ' I , and it is also used to denote the group 
CH,.CH, 

CH-.CH..CH,,,CH,,. 

Pentamcthylene is a name used to denote 
.CH,.CH., 

CH,< I , and also OH,.CH,.CH,.CH,.CH,. 

\cu,.cn, 

Hexamethylene is benzene hoxahydride. Ac¬ 
cording to Baeycr (A. 258, 156), it should be re¬ 
garded as lying entirely in one plane. 

METHYLENE ACETATE v. Acetyl deriva¬ 
tive of Formic onniALDEnYDE, vol. ii. p. 570. 

TRIMETHYLENE-ACETO-ACETIC ACID, so- 
called, V. vol. i. p. 24. 

METHYLENE-DIAMINE Di-bemoyl de¬ 
rivative CH,(NHr.z),. [221°]. 8 . (alcohol) 

•47 at 14-6°; -63 at 22°; Hipparaffin. 

Formation.—From hippuric acid, PbO, and 
HNO, or II .SO, (H. Schwarz, A. 76, 201; Site. 
W. 77, ii. 762 ; 3. Maier, A. 127, 162; Kraut a. 
Y. Schwarz, A. 223, 40). 

Preparation.- I’Tom benzonitrilo (15 g.), 
melhylal (6 g.) and cone. H,SO, (100 g.) (Hepp 
a. Spiess, B. 9, 1424). 

Properties.—hong white felted needles (from 
alcohol), V. sol. CS„ ether, and chloroform. 

' Reactions. -I. pissolves unchanged in cone. 
HjSO„ and in fuming HNO,.-2. On distilMion 
some passes over unchanged along with benzoic 
acid.— 8 . Not affected by bromine.—i. Boiled 
for some time with dilute (32 p.o.) H.;SO, it gives 
formic aldehyde, NH, and benzoic Mid.— 6 . 
Heated in sealed tubes with dilute HOI it yields 
benzamide and formic paraldehyde. 

Trimethylene-diamine C,H,„N, i.«. 
NH,.CH,.cnj.CH,.NHp (p. 140°). Formed W 
heating trimethylene bromide (1 mol.) and NH, 
(20 mols.) in alcohol for 10 hours at 100°. The 
liquid is decanted from NH.Br and evaporated, 
treated with KOH and distilled (Fischer a. Koch, 
B. 17, 1799; Lellmann a. Wfirthner, A. 228, 
227). ColonrlesB mobile liquid, easily miscible 
with alcohol, ether, add benzetie. Fumes fat 
moist air, combining with water to form a 
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iiyflrate. ficadily takes up CSO, becoming solid. 
Oondenses with benzoic 'aldehyde fonning 
0,H|(N;0llPh)- Fbenanthraqninone forms 
C%H„NO, a yellow powder, melting above 260°. 

, Benzil forms a transparent 

vitreons mass [o. 76°]. 

Salts.—^B''HjCl,. Easily soluble prisms.— 
B"ILCl^t01,. Orange prisma. — B"(nSCN)j. 
[102°]. At 140° it is partially deoompoacd into 
trimethylena thii>urea and NH,SCN. — 
B"H,Br,,. 

« Diacetyl derivative 0,H,(NHAo)j. [79°]. 
White needles, v. e. sol. water, v. sot. alcohol, 
ehloroform, si. sol. benzene, insol. ether, petro¬ 
leum qther (Strache, B. 21, 2364). 

Dibeneoyl derivative C,H,{NHBz) 2 . 
[148°]. White crystalline powder, insol. water, 
m. sol. benzene, v. sol. alcohol and chloroform. 
On heating in a stream of HCl thA product is 

OjHj^j^^CPh, an oily base krhich slowly 

becomes crystalline and forms crystalline salts 
(Hofmann, B. 21, 2337). 

Oxalyl derivative 

A sparingly soluble white powder, formed on 
mixing trimethylene-diamine with an alcoholic 
solution of methyl oxalate. It does not melt at 
260°. 

Derivative, — V. OxY-TBi-MEimmEUK-nUMiNF,. 

Trimethylene di-nitro-di-amine 0jH,N,O, i.e, 
NO,NH.OHrCH,CH,.NH.NO,. [67°]. Formed by 
heating OjH,(N(NO.J.CO.jMe)j (o. Tra-MBTiiTr.ENE 
niOABBAMio acid) with aqueous ammonia (Franchi- 
mont a. Klobbie, B. T. C. 7, 343). Short thick 
prisms (from water or alcohol), v. sol. water and i 
alcohol, less sol. ether and chloroform. Boiled [ 
with dilute (2p.o.) H.^80, it evolves NjO. It 
has no acid reaction, and easily forma metallic 
derivatives. 

Tetra-methylene-diamine i,e. 

NH,.CH,.CH,.CH,.CH,.NH5, [24°]. (169°). Ob¬ 
tained by reducing ethylene cyanide in alcoholic 
solution with sodium (Ladenburg, B. 19, 780). 
Identical with the ptomaine ‘ putrescine ’ {cf. L. 
Brieger, ‘Die Ptomaine,’ Berlin, 1885-1886, 1, 
43; 3,101) and also with a base obtained from 
a morbid urine (XJdranszky a. Baumann, 5. 21, 
2938). Strong base, smelling like piperidine. 
Solutions of its salts give a crystalline pp. with 
iodine dissolved in KIAq but no pp. with HgCI, 
or KCdl,. When shaken with aqueous NaOH 
and BzOl it gives a crystalline pp. of the dP 
benzoyl derivative. Methyl (daloroformato 
ClOOliMe forms (CHJ,(NH.CO..Me)j which crys¬ 
tallises in flattened needles [128°], si. sol. cold 
water, and is nitrated by HNOj, yielding 
(OH,),(N(NO,)COaMe)j which orystallises from 
ether and melts at 62° (Dekkers, ii. T. 0. % 97), 

Salts.—-B"H.,Clr Plates (from alcohol).— 
B"H,Pt01,. Needles.—Pi or ate. Thin yellow 
needles. — Anrochloride. [210°]. Minute 
thread-like needles, v. tiol. hot water (Oiamician 
a. Zanetti, B. 22,1973). 

Di-benioyl derivative OjH,(NHBz)^ 
[176°] (O. a. B.) ! (178°] (0. a. Z.). Plates, in¬ 
sol. water, almost insol. ewer, v. sol. hot alcohol. 
May be snbUmed. 

ntraanethyUne-di-iiitre-di-amhie OiHuN^O, 
U (pa.) 4 (Pt.HOJr [168°]. aot bjr h»ating 


(CH,),(N(NO,)CO,Me), wifli eone. NH^q al 
100° and ppg. by HOAc (O.). Small hard crys¬ 
tals (from water). 

Penta-methylene dithnine OjH„N, >.«. 
NH,.CH,.CI4CH.^CH,.CH,.NH, (178'6°) (Ii.); 
(178°-180-5°) (Perkin, O. d. 65, 699). S.G. S 
•9174 (L.): -8846; |5 -8784. M. M. 7-498 (P.). 

Formed from trimothylcne cyanide by reduction 
in ethereal solution with zinc and HCl, or in 
alcoholic solution with sodium (liadenbnrg, B. 
10, 1151 i 18, 2956; 19, 780, 2586). It is iden¬ 
tical with ‘ oadaverine' a base discovered by 
Brieger in coipses, and among tiie products of 
putrefaction of flesh and fish (Brieger, B. 16, 
1186; 18, 1922; ‘ Die Ptomaine,’ Berlin, 1885; 
Ladenburg, B. 19, 2585). Found also in the 
urine of a patient sulTering from cystinuria, but 
not in normal urine (U. a. B.). Syrup, smelling 
like piperidine; v. sol. water and olcohol, ni. sol- 
ether. Fumes in the air. 'Absorbs CO.^ from 
the air. The hydrochloride is converted by dry 
distillation into NH,, HOI, and piperidine. 

S al ts.—B"H.,CL.—B"H,PtCl,. Thick orange 
prisms (from water); m. sol. cold water.-“Per- 
iodido. Almost black crystals (from alcohol).— 
B"HjClj 3HgCl.j. Crystals (from hot water) 
(L.). -B"H,,C1., 4HgCI.,. Crystals (from alcohol) 
(B.). 

Di-acetyl derivative 
CH 2 (CHj.CH 2 .NHAo) 2 . Small needles (from al¬ 
cohol). May be distilled. 

Di-bemoyl derivative 
CH,(CHj.CHj.NHBz).^ [130°]. (above 360°). Ppd, 
by adding aqueous NaOH and BzCl to a solution 
of the base (Udranszky a. Baumann, B. 21 , 
2744). Long needles and plates; v. sol. alcohol, 
m. sol. ether, insol. water. Not affected by hot 
dilute acids or alkalis. 

Penta-methylene-di-nitro-di-amine 
CH..(CHj.Cn...NH(NOj)).i. Formed by treating 
CU](CH,.CH>(NO,).CO,Me), with aqueous 
ammonia (Franchimont a. Hobbie, B. T. C. 7, 
343). Small oblong plates (from chloroform); 
V. sol. water and alcohol, sol. ether, si. sol. 
CHCI,. When boiled with dilute (2 p.o.) HjSO, 
it evolves NjO. 

Bl-nitroso-pents-methylene-tetramiDe (so- 
called) CJI,oN,0, f.«. C.H„N,(NO)r [207°] (G.); 
[203°] (M.). Formed by the action of nitrous 
acid on ‘ hexamethylene tetramine ’ (Griess, B. 
21,2788; Mayer, B. 21,'2888). Needles (from 
alcohol), V. sol. hot alcohol, m. sol. chloroform, 
insol. ether. Not affected by boiling with zinc- 
dust. Dilute HC! decomposes it into nitrogen, 
ammonia, and formic aldehyde. 

Hexa-methylene-tetramiae (so-called) 
C.,H„N.. Hexamethylmeamine. [189°]. 8 . 

(alcohol) 7. Mol. w. 116 (by Baonlt’s method) 
(calc. 140) (Tollens a. Mayer, B. 21, 166M. 
Formed by passing dry NH, over heated tn- 
oxy-methylene (formic paraldehyde) (Bntlerow, 
4 }. 116, 822; Z. [2] 6 , 276). Prepared by dis¬ 
solving methylal in dBute H^O,, and distilling 
the product with steam into a receiver containing 
ammonia (Wohl, B. 19,1842). '• 

Properties.—Ilhombohedra (from alcohol), 
v. sol. water, chloroform, and OS,. May be zob- 
’ limed. Scarcely attacked by sodinm-amalgam. 
Acts nutritiously upon algte (Loew a. Bokoniy, 
J. pr. [2] 86 , 272). 

Beactiim.—l. BpU* op by btriliag dilute 



804 METIIYI^CYANOSUCOINIO ETHEH. 


METHTL-CYAHO-SUCOIHIC ETHEB | 

0,^,iN0, ix. CO:^t.CHj.CMoCy.COjEt. An 
oil formed by treating cyano-soooinio ether with 
Na and Mel 8uccossi<ely (Barthe, C. R. 108, 
297). 

s-Di-methyl-cyano-sncomio ether 0„H„N0, 
i.e. CO,.Et.CnMe.CMeCy.CO,Et. (273°). S.G. 

1-0577. A product of the action of alco¬ 
holic KCy on o-bromo-propionic ether (Zelinsky, 
B. 21, 3164). Formed also by adding o-hroiiio- 
propionic ether to cyano-propionic other mixed 
with KCy (Z.). 

METHYL-CYANURIO ACID o. Cyanuric 
acid in the article Cyanic acids. 

METHYL CYMYL KETONE C,JI,,,0 i.e. 
OH,.CO.C.H,Me.C,H, [2:1:4]. (217°). An oil, 

formed by the action of AeCl on cymeno in 
presence of AIClj (Claus, B. 19, 233). 

METHYLDAMBOSE v. Bokxusiie, vol. i. 
p. 524. 

Di-methyl-dambose v. Damdonitb. 

METHYL-DAPHNETIN v. Davhnetin. 

METHYL DECYL KETONE C,,H„,0 i.e. 
CH,.eO.C,„H;,. [21°]. (217' ). Fovined by dis¬ 
tilling a mixture of barium acetate and barium 
bendecoate (undecylale) (Krallt, B. 15, 1708). 
Yields acetic and dcooic acids on oxidation. 

METHYL - DESOXYBEMZOlN n. TonYn 


BENZYL KETONE. 

Dimethyldesoxybenzoin v. Benzyl xylyl 


KETONE. 

METHYL DODECYL KETONE C,,II.,0 i.e. 
CH^CO.C„H^. [34°]. (206° at 100 mm.). 

Formed by distilling barium tridccoate 
(OjiHj^O-JaBa with barium acetate (Krallt, B. 
16, 1708). Yields lauric and acetic acids on 
oxidation. 

METHYL c-DHEYL KETONE C,.;n„0 i.e. 
OH,.CO.O,HMe, [1:2:3:1:51. (259°). From c- 

durene, AcCl, and AICl, (Claus a. Foliliscli, 
J.pr. [2] 38, 230). Oil. 

Phenyl hydrazidc. [129°]. Lamin.-e. 

Isomerides v. Diusyl methyl ketones. 

MEIHYL-ECGONINE C„H„NO,. [264°]. 
A'product of the action of TICl on mothyl- 
cooaine, the resulting mcthyl-ecgonine hydro¬ 
chloride being decomposed by Ag,0 (Liebermann 
a. Giesel, B. 23, 510). May be crystallised from 
methyl alcohol containing a trace of water. 
Extremely sol. water, insol. absolute alcohol, v. 
si. sol. absolute MeOH. Decomimsod by fusion. 
A 9-6 p.o. solution of the hydrochloride exhibits 
0 = +2°.—BTHCl: [236°]; needles (from methyl 
alcohol-ether).—BTIAuCl,: [2^20°]; lemon-ycllow 
needles. 

Benaoyl derivative. Hydrochloride 
CjjHnNOjHCl. The first product of the action 
of hydrochloric acid on methyl-cocaine [47°], 
the base being just dissolved in HCl and then 
heated J hour at 90°. Glassy columns (from 
hot water). The base is not ppd. by carbonate 
of soda.—Auroohloride 0„H5,N0,.HCl.AuCl,. 


The nitrate is v. si. sol. water. , 

METHYLENE. The radicle CH„ which is 
not kniTwn to exist in the free state. ^ « 

Dimethylene 0^, ».«. CH,:CH, is called 
FiTbtlene (2. V.). 


Trimethylene 0,H, ix, 


yOH, 


H.F.p. 


-«470. H.F.T. -4680. This gas is formed 


when trimethylene bromide Cn,Br.Oji.OH,Br 
(140 g.) is boiled drith sodium ( 6 g.)v _The con¬ 
tents of the flask become pasty, but ftiU contain 
much of the bromide (120 g.), which can be 
mostly recovered by filtration (Freund, J.pr. [2] 
26, 367). It is also fCrmed by heating tri- 
methylene bromide with zinc-dust and 76 p.o. 
alcohol (Gnstavson, J.pr. [2] 36, 300). Tri- 
methylene burns with a bright flame and smells 
like butylene. 

Bcactiom. —1. Trimcthyleno is readily ab¬ 
sorbed by fuming IH. The product is n-propyl 
iodide, whereas propylene gives iso-propyl iodidcA- 
2. Trimcthylene is very slowly absorbed by 
bromine; tlio product is trimetliyleno bromide 
(105°). Propylene is readily absorbed, forming 
propylene bromide. — 3. Cone. H^SO, forms 
liquid hydrocarbons, and on diluting and distil¬ 
ling n-propyl alcohol is got (G.).—4. KMnO, 
does not oxliliso it (Wagner, B. 21, 1230). 

iJi'/crcnar,.— TiiiMETtiYLENECAiinoxYLicAOins, 
Tiiimetiiylenyl methyl ketone, and Phenyl 

TUriKTUYLENYL KETONE. 

Tii-methylene is a term also applied to the 
div.alont radicle CIL.CH.,.CHj. 

Totra-mcthylene is a term applied to the ring 
CH.,.CH, 

I ' I , and it is also used to denote the group 
CH,.CH, 

CH-.CH..CH,,,CH,,. 

Pentamcthylene is a name used to denote 
.CH,.CH., 

CH,< I , and also OH,.CH,.CH,.CH,.CH,. 

\cu,.cn, 

Hexamethylene is benzene hoxahydride. Ac¬ 
cording to Baeycr (A. 258, 156), it should be re¬ 
garded as lying entirely in one plane. 

METHYLENE ACETATE v. Acetyl deriva¬ 
tive of Formic onniALDEnYDE, vol. ii. p. 570. 

TRIMETHYLENE-ACETO-ACETIC ACID, so- 
called, V. vol. i. p. 24. 

METHYLENE-DIAMINE Di-bemoyl de¬ 
rivative CH,(NHr.z),. [221°]. 8 . (alcohol) 

•47 at 14-6°; -63 at 22°; Hipparaffin. 

Formation.—From hippuric acid, PbO, and 
HNO, or II .SO, (H. Schwarz, A. 76, 201; Site. 
W. 77, ii. 762 ; 3. Maier, A. 127, 162; Kraut a. 
Y. Schwarz, A. 223, 40). 

Preparation.- I’Tom benzonitrilo (15 g.), 
melhylal (6 g.) and cone. H,SO, (100 g.) (Hepp 
a. Spiess, B. 9, 1424). 

Properties.—hong white felted needles (from 
alcohol), V. sol. CS„ ether, and chloroform. 

' Reactions. -I. pissolves unchanged in cone. 
HjSO„ and in fuming HNO,.-2. On distilMion 
some passes over unchanged along with benzoic 
acid.— 8 . Not affected by bromine.—i. Boiled 
for some time with dilute (32 p.o.) H.;SO, it gives 
formic aldehyde, NH, and benzoic Mid.— 6 . 
Heated in sealed tubes with dilute HOI it yields 
benzamide and formic paraldehyde. 

Trimethylene-diamine C,H,„N, i.«. 
NH,.CH,.cnj.CH,.NHp (p. 140°). Formed W 
heating trimethylene bromide (1 mol.) and NH, 
(20 mols.) in alcohol for 10 hours at 100°. The 
liquid is decanted from NH.Br and evaporated, 
treated with KOH and distilled (Fischer a. Koch, 
B. 17, 1799; Lellmann a. Wfirthner, A. 228, 
227). ColonrlesB mobile liquid, easily miscible 
with alcohol, ether, add benzetie. Fumes fat 
moist air, combining with water to form a 
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0,H.(NH.0O.^t), (Fisohor a. Koch, A. 282,22S). 
It crystillises after some time, and separates 
from ether in coloorlesa prisms. V. sol. ether, 
alcohol, and chloroform, si. sol. ligroin, insol. 
water. It dissolves in acids but is reppd. by 
alkalis. * 

Tetra-metbylene dicarbamio acid. Methyl 
ether C,H,(NH.COjMe)j. [128°]. Formed from 
tetra-mothylciie-diamine and ClCO„Me (Dekkors, 
B. r. C. 9,97). Flattened needles, sol. warm water. 
Converted by HNOj into 0,ir,(N(NO,j).COjMo),, 
which scpar<atcs from ether in small brilliant 
crystals [62°], v. si. sol. cold water, si. sol. ether, 
sol. warm alcohol, and is converted by NH,Aq 
into 0,H,(NH.NC)..).i [163°]. 

Fentametbylcne dicarbamio acid. Methyl 
ether CH,,(CU,.CH,.NH.CO,Mo)j. [114°]. 
Formed by treating pcnta-methylcno-diamino 
with methyl carbonate. Fine aecdles (from 
boiling water). V. sol. hot aliyhol (Franchi- j 
mont a. Klobbie, R. T. G. 7, 313j. I’uro HNO, 
gives a di-nitro- derivative, forming sm.all bril- | 
liant prisms [37°],ond this treated with aqucotis | 
ammonia gives penta-methylene-dinitramine 
[60°] together with methyl carbamate. 

THIMETHYLENE CARBOXYLIC ACID 

ca, 

O^HgOj i.c. I j' 

CH/ 

CH...;CH.CH...CO.jH. Isomeride of crolonie acid. 
[19°]. (183°). Formed by heating ethylene- 
malonio acid (trimethylcno dicarboxylio acid) at 
210° (lloder, A. 227, 21; Perkin, jim., C. J. 47, 
817; B. 17, 57). White crystals, m. sol. water. 
Has a powerful odour and a burning baste.— 
CaA'.;6oq. Needles, v. sol. water.—BaA'j2n(i. 
Needles, v. sol. water. —AgA'. Small needles 
(from hot water). Gives o8 a low-boiling oil on 
distillation. 

Ethyl ether EtA'. (131°). Formed by 
digesting the Ag salt with an ethereal solution of 
EtI. Volatile oil, with 4 )leasant odour. Not 
affected by bromine in the cold, and only slowly ' 
attacked when boiled with bromine, HBr being 
given off. 

Trimethyleno (1:1) -di-carboxy lie acid so called 
CH,. 


yCH.COjH or 


sol. cold water, si. sol. hot water.—AgHA*. Long 
colourless needles (from water). 

Ethyl ether EfcA". (218°). VJ>. 6-82 
(calc. 6-43). S.G.^I 1-0646: If 1-0566. Formed 
by the action of ethylene bromide on sodium- 
malonic other (Perkin, jnn., O. J. 47, 812; B. 
17, 64; Fittig a. Udder, A. 227,18). Oil. Ndt 
attacked when successively treated with benzyl 
chloride and NaOF.t (Perkin, jun., B. 18,1784). 

Dibromide C:,H,Br,(COOH),. [110°]. From 
tri-tdcthylene-di-carbo.'cylio acid and Br in chlo¬ 
roform (Fittig a. Marburg, B. 18, 3413). 
Trimethylone (l:2)-di-carboxyUo acid 
.CH.CO,H 

CIl/ I or CH,;C(CO,H).CH,.CO,H. 

\cn.co,,H 

Allo-itaconic acid. [137°] (C.a. O.); [139°] (B.). 

Formation. —1. By heating its anhydride 
with water at 140° (Conrad a. Guthzeit, B. 17, 
1187). -2. From sodium propane tetraoarboxylio 
ether (CO,Et),CNa.CII,,.CNa(CO.,Et), by treat¬ 
ment with bromine, the resulting trimethylene 
tctracarboxylic ether being saponified, and the 
tree acid heated to 230°, and then distilled under 
16 mm. pressure: the oil which passes over 
at 170° to 180° is heated with water at 140° 
(Perkin, jun., B. 19,1056 ; Dressel, A. 266,197). 

PropcWics.—Prisms; v. sol. water, alcohol, 
and ether. Not attacked by alkaline KMnO„ or 
by sodium-amalgam (Buchner, B. 23, 705). 
Salts.—CaA": silky crystals.—AgA • 
.CH.COv 

Anhydride CjH.Oji.c.Cn,^ 1 >0 or 

\cn.co-^ 

,co.o 

OH/.C/ I . 

\CH,.CO 

(Buchner). Formed by heating trimethylene- 
.Cn.COjH 


[57°] (0. a. G.): [59°] 


tricarboxylic acid CH,: 


/| 

’'^dicojsk 

CH,:C(CO,H).CH(CO,U), at 184° to 190° for a 
long time (0. a. O.). Needles, si. sol. ether, 

Tiimethyleue (1.2.)-di-carboxyUc acid * 
/CII.CO,H 

CHj^ I . [176°]. r-cistrans-tri-methyl- 

\cn.co,H 

ene-l-i-di-carboxylie acid. Formed by saponifi¬ 
cation of the di-methyl-ether (Eduard Buchner, 
B. 23, 705). Compact apparently rhombic crys¬ 
tals (from water), containing no water of crys¬ 
tallisation. Grouped needles (from ether). Loss 
sol. water than the isomeric ghitaconio acid, but 
more sol. ether. Distils without splitting off 
water. Acetyl chloride forms no anhydride. 
Not oxidised by permanganate in alkaline solu¬ 
tion. Not reduced by sodium-amalgam. Chloride 
of iron gives a weakYed-brown colour. 

Salts.—The zinc salt is more sol. cold than 
^ot water.. It crystallises in nodular^ groups of 
.needles. A solution of the ammonium salt 
gives no ^p. with CaClj and BaCl,, but white 
crystalline pps. with silver and lead s^ts. By 
heating the silver salt a white body sublimes in 
needles, probably the anhydride. 

Di-methyl-ether 0,H,(C0AIe),. (905°- 

215° at 718 mm.). Formed by heating aetylo- 
di-azo-aceticotherO,H,N,(CO,MeLfor40minntee 
to 160°-185°. Saponiflw by boilmg with aqne- 
oos potash. 

s 9 


or possibly 


0,H.0,i.c. I ''\c(CO,H),or 


oh/ 

CHj:CH.CH(COjH).,. Vinaconic acid. Ethylene- 
malonic acid. [141°]. Obtained by saponifica¬ 
tion of its ether. Colourless triclinic crystalj; 
a:b;c = 0-7712:1: -8702. Cryatsllises with aq (from 
waipr) -, V. e. sol. water, v. sol. ether. At 160° 
it begins to give off COj, leaving trimethylene 
carboxylic acid. It is not attacked by sodium- 
amalgam. When heated with bropiine it gives 
off HBr slowly. It combines, however, with 
HBr, forming bromo-ethyl-raalonic aetd (Per¬ 
kin, O. J. 47,814), and it combines with bromine 
when this is dissolved in chloroform (Fittig^. 
Boiling dilute HjSO, Aorms y-oxy-ethyl-malonio 
acid. Alkaline KMnO, does not attack it (Buch¬ 
ner, B. 28, 704). 

Salts.—Ammonium salt. Four-sided 
platoB.— CaA"oq. Deep-blue octahedra, si. sol, 
hot water. At 160° it becomes a light-green 
powder,—BaA", Needles.—BaHA\4aq. Pris- 
matio needles.—PhA" (dried at 100°). Insol. 
pold, si. sol, hot, water.—AgA"- Needles, t. si. 
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ItomeridM of trimcthyltiisdiOMbosyUo aeid 
V. lucoino, CiTBAOOMio, Mbuookio, and Obora- 
wmc ACIDS. « 

Trimethylene (l:l:2)-tTiaaTboxyUo aeid 
XH.CO,H 

3,H,0. *.«. CH^ I or possibly 

\C(CO,H), 

3H,:C{COsH).CH(CO,H),. [184°]. Formed by 
laponification of its ether, whioh is prepared by 
he action of o|9-di-bromo-propionic ether on di- 
lodio-malonic ether (Conrad a. Onthzeit,*B. 17, 
1185). Its ether is also formed by the action of 
i-bromo-acryiic ether upon sodio-malonic ether 
3HNa(CO,Et), (Michael, J.pr. [2] 35,132, 351; 
im. 9, 121). Prisms (from water). At 184°- 
190° it is split up into CO, and the dicarboxylio 
icid or its anhydride. 

Tri-ethyJL ether Et>"'. (276°). S.G. i* 
1'127. Colonrless liquid. Does not react with 
NaOEt and BzCI. 

Trimethylene (l:2:3)-tri-oaTboxyUc acid 
.CH(CO.,H) 

(CO,H)CH< I or possibly 

\CH(CO,H) 

CO,H.CH:C(CO,H).CH,,.CO,H. [160°-163°]. 
Formed by heating the tetra-earboxylio acid 
(1:1:2;3) at 200° for a long time (Perkin, B. 17, 
1654; C. J. 47, 826). Colourless crystalline 
solid, y. sol. water, alcohol, and acetone, si. 
sol. benzene, chloroform, ligroi'n, and CS,. On 
beating it yields a sublimate, probably of an an¬ 
hydride. 

Salts.—A'"Ag,: white granular pp. — 
A"',Ca,; crystalline pp., soluble in cold water, 
nearly insoluble in hot. The cupric salt is a 
beautiful light-green pp., el. sol. water. The 
Ba and Pb salts are white pps. 

Trimethylene (l,2,3)-tri-earbozylie aeid 

< CH.CO,H 

I . [220°]. Obtained by 

CH.CO,H 

saponifying its methyl ether with alcoholie 
potash (Buchner, B. 21,2641). Small aggregates 
of Reedies (from ether), v. sol. alcohol and water, 
sL sol. ether. Not affected by bromine or by 
KMnOf. Its ammonium salt crystallises in 
plates. 

Methyl ether Me^A"'. [61°]. (267°) at 
732 mm.; (224° at 180 mm.). Obtained by dis¬ 
tilling the compound of methyl fumarate with 
methyl diazo-acetate. Needles (from alcohol or 
water), v. sol. alcohol, ether, benzene, and petro- 
leum-etber. c 

Anhydride CA(CO,H)<^>0. [189°]. 

(265° at 75 mm.). Obtained by distilling the 
acid under reduced pressure. Small prisms, t. 
soL water and alcohol, & sol. ether. Its Pb, 
Ba, and Ag salts are ro. s^ water. 

Trimethylene (l,l,2,8)-tetra-carbonyUe aeid 

^(CO,H) ^ 

(0O,H),CI< I or poesibly« 

X!H(CO,H) 

(CO,H),b:0(CO,H).ClLcO^. [95»-100°]. The 
tetra-ethyl ether of this acid is obtained by the 
action of di-bromo-sneeinie ether on di-sodio- 
malonic ether (Perkin, B. 17, 1652; C. J. 47, 
824). Crystalline colourless solid. V.aol. water, 
alcohol, ether, and acetone, eh soL lignin and 
beDBene. Very strong acid. TheaeidlosstOO, 


on heating to 200° giving the (1,9,8)-tri-earb. 
ozylio aoio. e 

Balts.—A''Agj; white amorphous pp.— 
A'’Cs,,a<I: crystalline pp., more soluble in oold 
water than in hot. . 

Tetra-ethyl ether (246° at 85 

mmj); thick colourless oil. 

Tri-methylene (l,l,2,2)-tetrs-earhozyIie 
.C(CO,H), 

acid CH,^ I . [2()p°]. Formed by 

N!!(C0,H), 

saponifying the ethyl ether with alcoholie 
EOHAq (Dressel, A, 256, 196). Large shinii^ 
crystals (from water). When heated to 230° it 
gives off 2CO, and H,0 and is converted into the 
anhydride of trimethylene dicarboxylio acid, and 
from this the dicarboxylio acid itself can be ob¬ 
tained by beating with water to 140°. 

Ethyl •ether H,C<«j®gg;. [43°]. 

(187°). Forced by the action of bromine on 
the disodium compound of propane tetra-car- 
boxylio ether (Dressel, A. 286, 194; c/. Perkin, 

B. 19,1056). Long needles, v. sol. ether, alcohol, 
CHCl, and benzene (D.). 

Tetra-methylene carboxylic acid 0,H|0, t a 

CH,<g5'>CH.CO^. (191°) at 720 mm. 

S.O. II10548; |f 1-0476. M.M. 5 048 at 18°. 
Md 1-4403 at 26°. Formed by heating tetra- 
methylene dicarboxylio acid at 200°, CO, being 
given off (Perkin. B. 16, 1796; C. J. 61, 8). 
Colourless oil, smelling like butyric acid; si. sol. 
water, miscible with alcohol and ether. Not 
attacked by bromine below 100°. 

Beoefton.—The calcium salt distilled with 
lime gives G.,H„ BL„ GH„ CO, di-tetramethyl- 
enyl ketone, and tetramethylenyl methyl ketone 
(Colman a. Perkin, jun., C. J. 51, 228; B. 19, 
8112). 

Salts.—AgA': sparingly soluble white pp.— 
CaA', 6aq. 

Ethyl ether Etb'. (151°)at720mm. (P.); 
(162°) (Freund, B. 21, 2694). 

Chloride C.H,COCl. (143°) (F.). Ob 
tained by heating the amide with PCI,. 

Amide C,H,.CONH,. [138°]. (c. 240°). 

Formed by heating the ammonium salt of the 
acid to 250° (Freund, B. 21, 2694). Plates (from 
alcohol), V. sol. water, ether, chidroform, benz- 
ene. May be sublimed. Decomposed by treat¬ 
ment with bromine and KOH. 

» Bit rife 0,H,.CN. (160°). Formed by dis. 
tilling the amide of tetra-methylene carboxylio 
acid with phosphoric anhydride (Freund, B. 21, 
2696). Colourless oil, with pleasant odour. Is 
converted into the amine by reducing with 
sodium andialcohok 

Anilide 0,H,.CONHPh. [111*]. Formed 
by heating the amide with aniline until no more 
ammonia is given off (Freund). Long needles 
(from alcohol), si. sol. hot water. 

Anhydride (C,H,.CQ),0. (160°). Formed 
by distilling the sodium salt with the ohlorids 
of the aeid(F.). 

Tetra-methylene (l,l)-dicarbozyUe acid 

C, H,0, i.e. CH,<g^>C{CO,H)r [166°]. From 

the ether (Perkin, O. J. 61, 4). Iloqoelinio 
crystals (from ether); aibicw 1-0824:1:1-1864; 
«>8S° 68'. V. tol. ether and bentcae, neariy 
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fniol. ehlotoform ind ligroln, v. lol. water. A 
tew degrees above its melting-point it splits off 
CO„ beeoming totramethylene oarboxylio aoid. 

Salts. — Ag,A". — CuA" aq. — PbA" aq. — 
BaA"aq. 

Ethyl ether (SBn at 720mm. 

3.G. 1 1-0688; 10405. M.M. 9-940 at IS-g®. 

tn 1-483. Formed from malonio ether, tri- 
nethylene bromide, and MaOEt (Perkin, B. 16, 
1793; C. J. 51, 2|. Oil, smelling like camphor. 

TetramethylsM (l,2)-di-oarboxyUo aoid 
3H,.CH(CO.H) 

I I . [130^]. Formed by heating 

iH,.CH(COJi) 

the tetra-earboxylio aeid to 180°-200® (Perkin, 
B. 19, 2042; G. J. 61, 22). Colourless feathery 
crystals (from water). V. sol. water, alcohol, 
and ether, more sparingly sol. benzene and 
ligi-o'in. By alkaline KMn 04 it oxidised to 
oxalic acid. 

Salts.—A"Agi: heavy wbitd pp.—A"Ba'>: 
sparingly soluble six-sided transparent tables. 

Di-ethyl ether A"Et,. (238'>-242°); 
colourless liquid. 


CH,.OH.COv 

Anhydride I | >0. [78°]; colour- 

CIL.CH.CO/ 

less crystals; easily soluble in alcohol, sparingly 
in ether and benzene. Formed by heating the 
acid to 800°. Beconverted into the acid by boil¬ 
ing with water. Heated with resorcin it gives a 
beautifully fluorescent condensation-product. 
Tetnunetbylene (l,3)-diesrboxylio aeid 

C0.;H,CH<^^CH.C0,H. Homoitaeonie 

add. [171°]. Formed by boiling its ether with 
faming HClAq (Markownikoff a. Erestownikoff, 
A.. 208, 333). Prisms, v. sol. hot water and 
alcohol, si. sol. ether. May be sublimed. Does 
not combine with bromine, but when heated with 
Br it gives off HBr and CO,. It is not reduced 
by sodium-amalgam. Does not form an anhy¬ 
dride. Does not unite with HBr or HI. 

Salta.—FbA"Jaq. Crystalline crusts.— 
AgjA". Amorphous pp., not decomposed by 
boiling water. 

Methyl ether Me.,A". (220°). 

Ethyl ether Et^". (280°). Formed in 
very small quantity when CH,.CH(0Et}.C02Et 
is prepared by the action of dry NaOEt on 
a-ehloTO-propionio ether (M. a. E.). 

Tctramc&ylene (1,1,2,2} • tetra • carboxylic 
CHrO(CO,H), . 

acid I I . [14Gf’-160°]. Obtained by 

. CH,.C(CO,H), 

saponification of the tetra-ethyl ether, which is 
formed by the aotion of bromine upon the 
di-sodio- derivative of butane-tqtra-carboxylic 
OH,.ONa(COJEt), 

ether | (Perkin, B. 19, 2041; 


OH-ONa(CO,Et), J 

O, /. 61,21). Colourless crystals. Easily solubler 
in water, alcohol, a^d ether, more sparingly in 
benzene and ligroln. It evolv«i CO, at its melt¬ 
ing-point, and is eonverted into the di-carboxylio 
aeid. 

Tetrazaetbylene (1,1,8,8) • tetraearbozy^s 
aeid. Ethyl ether 

(CO,Bt)iO<^>0(OOJSt), Formed by the 
astloa el intri&iMne iodide on the di-iodinm de¬ 


rivative of propane tctra-carboxytie ether in an 
alcoholic solution on the water-bath (Dressel, A. 
266, 198). Colourless viscid oil, distilling with 
some decomposition bItween 220° and 260° at 
16 mm. 

Pentametbylene dicarboi^lio aeid 
-CH,—CH.CO,H , 

CH/ I . [160^. 

N:h,—CH.CO,H 

Preparation.—Dieoiiam pentane tetra-carb- 
oxylie ether, 

(CO,Et),CNa.CH,.CHrCH,.CNa(CO,Et), is oon- 
/CH,—C(CO,Bt), - 

verted by Br into CH/ I , which 

\ L- 


t!(CO,Et), 


^CH,—i)(l 

yields pentametbylene tetracarboxylio acid on 
saponification, and this acid is decomposed by 
heat into CO, and pentametbylene dicarboxylio 
aoid. This is purified by conitirsion into its 
ethyl salt (Perkin, jun., C. J. 61, 244; B. 18, 
3260). 

Properties .—Kodules (from water). V. sol. 
hot water, alcohol, and ocetio ether; el. sol. 
ether. » 

Salts.—Ag,A". Very stable white pp. 
Ethyl ether E%A.". (o. 260°). 

-CH,—CH.COv 
Anhydride CHZ | 

N3H,-CH.C0-^ 
[64°-67°]. Formed by heating the acid to 300*'. 
M. sol. alcohol and ether, si. sol. OS,; insol. cold, 
but saponified by hot, Na,CO,Aq. With resorcin 
and H,S0, it gives the fluorescein reaction. 
Penta-methylene tetracarboxylio acid 
.CH,-C(C0,H), 

CRjC I . Formed as above. Soh 

\CH,-C(CO,H), 
ether. 

TETBAKETHTLENE-CABBOXYUC ALDE- 


HYDE CH,<®®||>CH.CnO. (116°-117°). From 

calcium tetrametbyiene carboxylate by distilling 
with calcium formate (Colman a. Perkin, O. J. 
61, 238). Oil; smelling like isobutyrio alde|iyde. 
Gives a purple colour with rosaniline hydro¬ 
chloride which has been bleached by SO,; re¬ 
duces aramoniacal AgMO,Aq; combines with 
NaHSO,; reacts with hydroxylamine and with 
phenyl-hydrazine. 

TBIHETHYIEKE CHIOBHYOBIir o. 
CaLOBo-pitorTi, alcoboz,. 

HETHYLEBE CHIOBIOE CH/IL. Di- 
chloro-melhane. Mol. w. 86. (41-8°) (Thorpe, 
C. J.87,196). S.G. S 1-3778 (T.); « 1-8877; 
85 1-3220. M.M. 4-313 at 11-9° (Perkin. 0. /. 
45, 627). C.E. (0°-10°) -001336; (0°-40»> 
-001416. S.V. 66-12. H.C.p. 10G800 (Berthe- 
lot a. Ogier, Bl. [2] 36, 68). 

Formation —1. -From chlorine and methyl 
chloride in sunlight (Begnault, A. 88, 328; 
A. Ch. [2] 70, 877).—2. By the action of zinc- 
dust and ammonia on chloroform, the yield 
being very small (Perkin, O. N. 18,106jl.—8. By 
tbe action of chlorine on methylene iodide (But- 
lotow,A. 107, 110; 111,251; Z. [2] %, 276).— 
4. By the aotion of AlCl, on the compound of 
Ca.CO,CCl,with Cll.CO,OH, (Hentsohel,/. pr. [9J 
86,474). 

Preparation —Aqueous HOI ia cautiously 
added to a mixture of alcohol 16 vole.), ebloro* 
form (1 Tol.}, and zinc. Sufficient heat is pro> 
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daceO in tbs reaction to distil over much ot the 
methylene ohloride. The product is fractionsUy 
distUled (Greene, C. B. si 1077; A. Ph. 8. 18, 
847.; C.N. SO, 76; A. C. J. 1, 622). 

Properties.—Oil. Like CCl, (but unlike 
CH,C1 and CHCl,) it exerts a poisonous action 
when inhaled (liegnault a. Villejean, O. B. 100, 
1146). 

Beactions.—i. Converted by ICl or ICl, into 
CHCl,, and bexachloro-benzene. Converted by 
IBt into iodoform and di-chloro-di.iodo-methSne 
(H&land, .d. 240, 234). Converted by IBr, into 
CBr„ CHBr„ and C.,Br,. — 2. Heated with KI, 
iodine, and alcohol, it gives CH,!,, EtI, and 
fJcohol (H.).—8. Iodine at 200° gives methylene 
iodide (H.j.—4. Bromine at 170° forms 
CHBrCL, (91°), and a little CBrXl, [38°] (150°) 
(Arnhold, A. 240, 204).— 6. Alcoholic NaOAo 
forms CH,(OKt),*and acetic acid (A.).—6. Con¬ 
verted by alcoholic NH, at 125° into so-called 
bexa-methylene-diamine (HOland, A. 210, 225). 
Aqueous ammonia at 140° forma NH,C1, methyl- 
amine hydrochloride and formic acid (AndrS, 
O. B. 102, 1474).—7. Mixed with benzene it is 
converted by AlCl, into anthracene and other 
products (Fricdel a. Crafts, A. Ch. [6] 11, 204). 
8. Waterat 200° forms HCl, formic acid, MeCl, and 
MeOH (Andr5).— 9. With II-S it forms a crystal¬ 
line compound CH,C1,(H.,S), 23aq (Fororand, 
A. Ch. [6] 28, 17). 

TEIMETHYLEWE CHIOEIDE v. 

OKLOBO-PBOMKE. 

UETHYLEME CHIOBO - BBOUISE v. 
Cbbobo-bbomo-uethabe. 

Tri-methylene chlorc-bromide v. Chloro- 

BBOllO-rBOFXNE. 

METHYLENE CHLOBO-IODIDE CH.,C1I, 
ChloroAoio-methane. (109°). V.D. 88-14. S.G. 

2-447; jj| 2-444. Formed by the action of 
ICl on methylene iodide or of iodine on 
I^.CH,C1 (Sakurai, C. J. 41, 361; 47, 198). 
Oil. 

TBIHETHYLENE CYANEYBBIN v. NitHU 
of Y-Oix-BniXRic acu). 

TBIHETHYLENE CYANIDE C,H,N, U. 
CH,(CH,CN),. GlutaronitriU. (274°) (H.); 
(286*’) (Perkin, C.I. 66,702); (203° at 100 mm.); 
(142° at 10 mm.) (Krafft a. Noerdlinger, B. 22, 
817). S.O. H -9952; §1; -9894. M.M. 6-136 
(P.). Formed from trimethylene bromide and alco¬ 
holic KCy (Henry, Bl. [2J 43, 618; C. B. 100, 
742). Liquid, sol. water, alcohol, and chloro¬ 
form, insol. e^er and CS,. Yields glutario acid 
on saponidcation. Sodium reduces it in alco¬ 
holic solution to pcntamctbylene-diamine and 
piperidine. 

TBXHETHYLENE-Dl-ETHYL-ALEINE v. 
ETHVI,-OXVrBOPVL-AMl!<E. 

HETHYLENE-EIHYL-AHINE C,H,N t.e. 
EtNCH,. (208° i.V.). V.D.8. Formed by the 
action of ethylamine on formic aldehyde (tri- 
oxymethylene) (Kolotoff, Bl. [2] 43, 112; 

/. B. 17,23i). Liquid, with unpleasant odour,* 
sol. cold water, but separates again on warming, 
V. sol. alcohol. HCl splits it up into ethylamine 
and trioxymethylene (formic paraldehyde).— 
B'MStCl,. Yellow crystalline pp. An isomeride 
(CHj^,£t« of this base is described by Lermon- 
loC (H. 7, 1252) as an oil formed by heating 


ethylamine with alcoholic methylene iodide at 
100°.—(CH,)<N,Et 4 H 2 PtClr Amorphous# 

Methylene tetra-ethyl-diamine C,H.. 3 Nj t.e. . 
CH 2 (NBtj),. Tetra - ethyl - di - amido - methane 
(169° i. V.). S. 10. Forme^ by heating trioxy- 
methylene (formic paraldehyde) with diethyl* 
amine in sealed tubes at 100° (Kolotoff, Bl. [2] 
43, 112; Ehrenberg, J.pr. [2] 36,118). Liquid, 
with peppery odour, si. sol. water, miscible with 
alcohol, ether, and CllCl^. Split up by dilute 
acids, even by oxalic acid, into NHEt, and- 
formic aldehyde. Combines with CS., forming 
C,K,.,N.,CS,. 

Tetra - methylene - tetra - ethyl - tetramine 
C,A,N.i.e. Formed 

by heating methylene iodide with alcoholic 
ethylamine at 100° (Lermontoff, B. 7, 1252). 
Liquid, yielding amorphous salts. - B"H.PtCl,: 
si. sol. water. 

METHYLENE - ETHYL - PHTHALIMIDINE 
C„U,|NOi.e. C,n,<g[®^)>NEt. Obtained by 

heating GaH^N.^Oj which is produced by adding 
aqueous ethylamine to phthalyl-acetic acid 
(Mortens, B. 19, 2369). Colourless oil, smelling 
of fresh carrots. Volatile with steam; v. sol. 
alcohol and ether. 

METHYLENE DI-ETHYL DISULPHIDE 

C.HijS, i.e. CH-(HEt).,. Formic aldehyde ethyl 
mcrcaptal. Ethyl derivative of di-lhio-fonnio 
orthaldehyde. (178°-181°). S.G. *”-987. Formed 
from methylene ohloride and NaSEt in alcoholic 
solution (Kiederist, A. 186,391; Fromm, A. 253, 
155). 

METHYLENE DI-ETHYL DISULPHONE 
OiH,jS,0, i.e. CH,,(SOjEt),. [104°]. Formed 
by the action of KMnO, and H.,SO, on CH^fSEt), 
(Fromm, A. 253, 156; cf. Baumann, B. 19, 
2811). Needles, v. sol. water and alcohol, si. sol. 
ether. Chlorine forms CC4(SOjEt), [99°] crys¬ 
tallising in needles; vAiile bromine produces 
CBr,(SO.,Et)., [132°]. 

Di*methylene di-ethyl trisulphone 
(Et.S 0 . 4 .CH,)jS 02 . [149°]. Formed by treating 
formic aldehyde with 1L,S, dissolving the product 
in aqueous NaOH, shaking with EtBr, and oxi¬ 
dising the product with KMnO, (Baumann, B. 
23, 1875). Sparingly soluble eolourless plates. 

METHYLENE-FUEFUEANE TEIHYDBIDE 
-CH.,.C(CHJ 

C,H.Oi.«.CH-< I . (111°) at 718 mm 

’ \CH„ 0 , 

Formed by the action of solid KOH on methyj 
bromo-propyl ketone (Lipp, B. 22,1207). Mobile 
liquid, m. sol. water. Yields a hydrazide. When 
heated with 6 p^c. HClAq at 100° it yields aceto- 
propyl alcohol (methyl oxypropyl ketone). Pro 
bably identical with trimethylenyl methyl ketone 
of Perkin, jun. IB. 17,1440). 

TBI-METHYLENE GLYCOL C,H,0, i.e. 
CH,(CR,OH),. (214°). S.Q. g 1-0625 (Z.); 

1-0636 (F.). C.E. (0°-10°) -00060. S.V. 84 
(Zander, A. 214,178; Lossen, A. 264, 59). One 
of the products of the fermentation of glycerin 
by nehizomycetes (Freund, M. 2, 680j. 

Formation.~l. By saponifying its diacetyl 
derivative with baryta-water (Beboul, A. Ch. [ 6 ] 
14, 491).—2. By wanning trimcthylene bromide 
with moist Ag,0 (Beilstein a. Wiegand, B. I64 
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1497).-^. By aUofting OH,(OH^r), to stana for 
■ome tim^with a large excess of water (Niederist, 
if. 8 , 889).—4. By boiling trimethylene bromide 
with dilute aqueous KjCO, (Z.). 

Properties. —ViseijJ liquid, with sweet taste, 
miscible with water. 

Beactiom. —1. Fuming HClAq at 100° con- 
Terts it into- CHj(CH 2 Cl).i.—2. Trimethylene 
glycol (36 g.) heated with aldehyde (12 g.) at 100 ° 
yields the etljylideye derivative (u. infra). 

Di-acetyl derivative CHJClLOAo),. 
(210° oor.). (c. 111°). 8 .G. » -991; 1070. 

S. 11. Formed by boiling CHj(Oiy3r), with 
NaOAo (Beboul). 

Ethylidenc derivative C,H,,Oj i.e. 

V.D. 3-62 (calc. 8-63). 

Obtained by heating the glycol with aldehyde at 
100 °, the yield being nearly th^ theoretical 
(Loohert, A. Ch. [CJ 10, 49): Colpnrless liquid, 
with slight aldeliydic odour. Dissolves in 1^ 
volumes of water, v. sol. alcohol and ether. 
Separated from its aqueous solution by CaCl, 
and by KOII. Saponilied by boiling water, al¬ 
kalis, and dilute acids. With PCI, it yields 
aldehyde and CH 2 (Cn 2 Cl).„ 

Amylidcne derivative C,H, 40 , i.e, 

(0.165"). 8.0.2 -995. 

V.D. 6-03 (calo. 4-98). Formed by heating tri- 
methylene glycol (35 g.) with valeric aldehyde 
(20 g.) in a sealed tube at 125°. Colourless mo¬ 
bile liquid, V. si. sol. water, v. sol. alcohol and 
ether. Saponified by boiling water. 

Heptylidene derivative i.e. 

CH,<^"‘ O^CH.C.H,.. (c. 210°). S.G. 2 -933. 

From the glycol (30 g.) and heptoic aldehyde 
(oenanthol) at 160° (L.). 

Bromhydrin v. BnoMO-rROpvL ai,oohol. 


Tfil-METHYIENE-IMINE C,H,N i.e. 

(05°-89‘’). Formed, together 

with a polymeride 0 „H„N 2 (160°-167°), from 
CH^r.CIL.CHj.NHj and NaOH in the cold 
(Gabriel a. Weiner, B. 21, 2669). Volatile liquid, 
smelling like NH, and fuming in the air. Eagerly 
combines with CS...- B'HAuCL.—B'..n.PtCL.—• 
B'C.H.4 (NO.)jPH. [167°J. 1 - - 

METHYEENE IODIDE CH^Ir Di-iodo- 
methane. [4°]. (162° at 330 mm.). S.G. -15 

3-2853; U 3-2666. M.M. 18-827 at 16° (Perkin; 
0. J. 46, 464). , 

Formation. —1. Byheatftig iodoform (4mols.) 
with NaOEt (9 mole.) dissolved in alcohol (But- 
lerow, A. 107, 110; 111, 242; of. Bruning, A. 
104,187).—2. By heating chloroform with HIAq 
at 180° (Bljuducho, Z. [2) 7,91).—6. By heating 
iodoform (60 g.) with cone. HIAq (2^0 g.) to 
boiling (127°) and adding phosphorus (Lieben, 
Z. 1868, 712; Baeyer, B. 6, 1096).—4. From 
methylene chloride and Cal, at 76° (S)>indler, A. 
281,262).—6. By warming a mixture of iodoform 
(6 pts.), water (2 pts.) and reduced iron (6 pts.), 
and fractionally distilling in vacuo (Cazeneuve, 
0. B. 98, 869).—8. An alcoholic solution of iodo¬ 
form is decomposed by light, yielding OHJ, and 
iodine. Oxalic acid accelerates the reaction 
(Mulder, S. T. 0.7, 816). 

Propertiee .—Yellowish liqnid, boihng with 
partial decomposition at 180 . 


Beactims. —1. Potassium has no action in 
the cold, but on heating it acts with explosive 
violence.— 2 . Heated w4h copper and water, the 
products are cuprous iodide and a mixture of 
CO;, methane, CO, and ethylene (Butlerow, A. 
120, 356).—3. Silver acetate forms the diacetyl 
derivative of formic orthahlehyde GH 2 (OAo) 2 .— 
4. Silver oxalate yields formic paraldehyde (tri- 
oxymothyleno).— 6 . Chlorine yields CH^Cl,.— 6 . 
Bromine forms CHjBr; (Arnhold, A. 240, 207).— 
7. Converted by PCI, at 70° into methylene 
chloride and a trace of chlorofonn (H61and, A- 
240, 227).—8. Alcoholic Na^S yields thioformio 
aldehyde.—9. NMe, combines with formation of 
(CH;I)NMe,I. 10. Aniline forms CHj(NHPh),. 
11. Mercury forms IHg.CH.,! (Sakurai, 0. J. 37, 
658). 

Trimethylene Iodide v. Di-iodo-propanb. 

DI-TETBAMETHYLENE KElONE v. Di- 

TETRAMBTUTLENYL KKTONE. 

METHYLENE-MALONIC ETHEB C,H,.0, i.e. 
OH 2 :C(CO,Et).;. [156°). Formed by heating 

malonic ether with methylene iodide and NaOEt 
(Zelinsky, B. 22, 3294). Mobile liquid. Idbmerio 
with fumaric and maleic ethers. With bromine 
it yields CH 2 Br.CBr(C 02 Et)j (185°-190° at 76- 
86 mm.). 

Polymeride {CH.;:C(CO..Et) 2 lj. [166°]. Ac¬ 
companies the preceding (Z.). Minpte amorph- 
ous granules; insol. water, m. sol. ether and 
alcohol. Its molecular weight determined by 
Kaoult’s method is 342 (calo. 344). 

DI - METHYLENE - DI- METHYL - DIAMINE 
C,n„N 2 i.e. (CHJjN^Mej. V.D. (H = l) 41-6 
(calc. 43). Formed by passing a mixture of tri- 
methylamine and hydrogen through a red-hot 
tube (Romeny, B. 11, 835). Crystalline. Hot 
dilute nCIAq splits it ii]) into formic aldehyde 
and methylamine.—B'TLPtCl,. 

A base, boiling at about 207°, formed by the 
action of methylamine npon trioxymethylene 
(formic paraldehyde) is perhaps identical with 
the preceding (Kolotoff, Bl. [2] 45,253). 

TBIMETHYLENE - HEX A - METHYL-J>I - 
AMINE (0,HJN.;(CH,)„. Formed by heating 
trimothylene bromide (CjHjBrJ with trimethyl- 
amine. 

Salts. — B''lIJir 2 aq: soluble colourless 
needles.—B"H,Cl 2 PtCl,: sparingly soluble (Roth, 
B. 14, 1351). 

METHYLENE METHYL BDTENYL DI- 
EETONE OH 3 .CO.CH 2 .CO.C,H,. Acetyl-mesityl 
oxide. Acetyl-angelieyl-methane. (206°). 
Formed as a secondary product in the prepara¬ 
tion of methylene dimethyl diketone by the action 
of acetone and NaOEt on acetic ether (Claisen a. 
Ehrhardt, B. 22 , 1012; Bl. [3] 1, 498). OU, 
soluble in aqueous alkalis. Its alcoholic solu¬ 
tion gives a red colour -with FeCl,. Cupric 
acetate in concentrated solutions gives a dark- 
•green pp.-*-CuA'.;. [123°]. Crystalline, y. sol. 

' warm alcohol and ether. 

METHYLENE DIMETHYL ETHEB «. Di. 
methyl ether of Ortho-Vonmo AimEHYDB. 

'METHYLENE METHYL ETHYL DIKE- 
TONE C,HiAt.e.OjH..CO.CH 2 .CO.CH,. Acetyl, 
^opionyl-methane. (168°). S.G. JA -9638. 
Formed by the action of EtOAc and NaOAo upon 
methyl ethyl ketone (Claisen a. Ehrhardt, B. 
22,1014).—Cu(0,H,0,)r [179°]. Slender blue 
needles (from hot alooholj. 
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mSTHTISNE HETHYI. KEXTL DIKE. 
TOHS 0,.H..O,t.«. CH,.CO.OHj.CO.O.H„. (229°). 
Formed from methyl hef:;l ketone, AoOEt, and 
AcONa (Olaieen a. Ehrhardt, S. 22, 1015). 
liiqoid.—C u( 0„H„0,)2. [122°]. Crystalline. 

XEiatlEirE DI-UETHYL DIKETONE 
*0,H,0, t.e. OH,(CO.CE,)r Di-acelyl-mcthane. 
Acetyl-acetOM. (130°). S.Q. ‘987 (Combes). 

Premration. —1. By slowly adding acetone 
(1 mol.) to a mixture of acetic ether (Hj) mole.) 
and dry NaOEt (1 mol.) heated on the ^ater- 
batfa. The product is poured into ice-cold 
water, and the aqueous liquid mixed with HOAo 
and cupric acetate, which ppts. Co(C.H, 02 ) 3 . 
The yield is 33 p.c. of the weight of acetone 
employed (Claisen, Bl. [3] 1,498).—2. Acetone 
(6'8 pts.) mixed with EtOAo (33 pts.) is treated 
in the cold with sodium-wire (2-3 pts.). When 
most of the sodium is dissolved, the mixture is 
heated on a water-bath. The product is ppd. as 
cupric salt, the yield of ketone being 65 p.c. of 
the acetone employed (Claisen a. Ehrhardt, B. 
22, 1009). In either case the diketone is ob¬ 
tained 1lrom the copper compound by adding 
dilate H^SO. and extracting with ether.—3. From 
the compound C,iH,.0,,AI.^Cl, (obtained from 
acetyl chloride and AlCl,) by adding water and 
extracting with chloroform. The yield is 85 p.c. 
of the theoretical (Combes, A. Ch. [6] 12, 211). 

Properties. —Colourless liquid with pleasant 
acetic odour, sol. water, v. sol. aqueous HCl, 
miscible with alcohol, ether, and chloroform. 
Not attacked by PCI,. 

Pteactions.—).. PlienyUhydraeine forms 
CH Sw 

phenyl-dimethyl-pyrazole ^^CMe 

(270-5°) (Combes, Bl. [2] 60, 145).^-2. Potash 
decomposes it into acetone and EOAc.—3. PCI, 
yields HCl and C,H,C1, (145°),a di-chloro-amyl- 
ene which readily combines with bromine.— 
4. Sodtwn-amai^ant yields isopropyl alcohol and 
plnacone. But in acid solution the products of 
redaction by sodium-amalgam are di-oxy-pentane 
CEWH10H).CH,.Cn(OH).CH„ and a tetra- 
hydrio alcohol analogous to pinacone.—6. Cone. 
HIAq at 185° reduces it to pure n-pentane (38°). 
At lower temperatures it forms CH-(CHI.CH,), 
and CH,.CHI.CH,.CH,.CH,.—6. Excess of 
chlorine in sunlight yields (CCl,.CO),CH, as final 
product.—7. Bro7nine attacks the diketono 
vigorously, finally producing (CBr,.CO),CH, 
[108°].—8. Oxidation by CrO, or by KMnO, 
yields acetic acid.—9. Warm dilute nitrio acid 
produces CH,(NOJ, and HOAo.—10. Dry am¬ 
monia passed into its ethereal solution ppts. 
white pearly scales of the ammonium salt 
CH(NHJ(CO.CH,).,.—11. EOvyUne-diamine (2 
mols.) forms C,H,(N:CMe.CH,Ac), [111°] which 
yields a violet cupric salt C„H„N,0,Ca [137°] 
and a hydrochloride C„H„N,0,jH,^ melting 
above 280°. Other diamines act m like manner' 
(Combes, O. B. 108, 1252).—12. Unites with 
bensidine (1 mol.) forming a base malting at 
196° (Combes).—13. Aldehyde-ammonia (i mol.) 
at 100° forms di-acetyl-tri-methyl-pyridine di- 
hydride C.JE[„NO, [168°] (Combes, Bl [8] 1,14). 
14. Tolylene-m-diamine at 100°, followed 
^ HjSO,, yields amido-trimethyl-qainoline 
djjH„N, [191°] (Combes, 0. B. 108,1964).-16. 
SOX^ forms the chloro- derivative 0,H,CIO, 
(160") (Combes, C. B. Ill, 272), 


! Salts.-CH(NH,)(P0.0H,)r Pearlyscalee, 
ppd, by passing NH, into the ethereaP solution. 
Decomposes readily into acetone and acetamide. 
—^ACjCHNa. Formed by dissolving sodium in the 
diketone (Combes, C, B, lfi4, 920). White six- 
sided prisms, insol. ether. Decomposed by water 
into acetone and NaOAo. With ethyl iodide 
at 140° it gives CHEt(CO.C^)„ a liquid boiling 
at 171°. Amyl iodide, in like manner, yields 
C,H,,.CH(CO.CH,),. The secend atom of hydro¬ 
gen in the methylene group may, in suoh com¬ 
pounds, be displaced by Na, and by acting with 
an alkyl iodideB'l upon BCNa(CO.OH,),we may 
obtain compounds of the form BCii'(Cb.CH,),. 
These reactions take place with hardly any 
secondary decompositions. These homolognes 
of methylene dimethyl diketone are decom¬ 
posed by potash like the diketone itself (Combes, 

A. Ch. [6] VI, 211). ClCO.,Et acting on the 
sodium derivative of methylene dimethyl dike¬ 
tono forms 0(COMe),(CO.,Et), (Claisen a. Zedel, 

B. 21, 3397). —KCHAc,. White six-sided prisms, 
si. sol. alcohol, insol. ether. Formed by adding 
KUEt to an alcoholic solution of the diketone. 
Decomposed by hot water into acetone and 
KOAo.—Mg(CHAoJ, (dried at 125°). From the 
diketone and magnesium carbonate (Combes, 
0. B. 105, 868). Transparent six-sided prisms. 
—Al(CHAc,),. A by-product in the rectification 
of the diketone, from which it may be obtained 
by treatment with AlCl,. Small red crystals, 
insol. water, si. sol. alcohol, v. si. sol. ether. Can 
be partially volatilised. Acts on polarised light. 
Not decomposed by alcoholic NH,.—Cu(HCAo 2 ), 
(dried at 125°). Pale-blue needles, obtained by 
adding cupric acetate or chloride to an aqueous 
solution of the diketone. Insol. water, the ppn. 
being complete in dilute solutions. At 65° it 
forms with COCl, dissolved in benzene a crys¬ 
talline compound melting at 121° (Thomas a. 
Letovre, Bl. [2] 60, 193).-Fe(HCAc,),. Bed 
crystals, deposited fr 9 ,m the etheredl extract of 
the red solution obtained by adding FeCl, to the 
diketone dissolved in water.—Pb(HCAo.J,. From 
the diketone and lead carbonate. Transparent 
crystals, sol. water. 

Oxim CH,.CO.CH,.C(NOH).CH,. Anhy¬ 
dride CH<°“®;^>. (142°). S.O. -985. 

Formed by the action of hydroxylamine on the 
diketone (Zedel, B. 21, 2178). Colourless oil, 
with peculiar alkaloidal odour. 

. D»-oa!tmCH,(C(NOH).CHJ,. [160°]. Large 
transparent crystals \from ether). 

Phenyl-methyl-hydraeide ' 

CH,.CO.CH,C(N,PhMe).CH^ (Kohlrausch, A. 
253, 22). 

Di-methyiene di-methyl triketone 
(CH,.CQ,CH,),CO. Di-acetyl-acetone. [49°]. 
Formed from its anhydride (u. infra). Plates. 
SI. sol. water, sol. alkalis, -warm alcohol, and 
ether. FeCl, gives a deep-red colour. Converted 
by NH, into oxy-di-methyl<pyridine [226°]. 

Anhydride CO<^2-OMe^®- 
pyrone. [132°]. (249°). Formed by the action 
ef HIAq on dehydracetio acid at a high tempera¬ 
ture (Feist, B. 22,1570; A. 267,268). The yield 
is 70 p.o. of the theoreticitl' Crystus, v. e. soh- 
water. Converted by baryta, followed by HCl, into 
di-mstbylens di-methyl tri-ketone. Theoatboxylhi 
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acid ol ihil anhydride ie debydrocetio acid. The 
dicarboxylio ether 00<ggg^‘j:®“^0 [80“]. 

S. -8 at 20° is formed by the action of COCIj on 
copper acetoacetio ef^r, and is converted by 

P.a. into CS<gjgggj;gM«>0 [110°] (Con¬ 
rad, B. 19. 22 j 20, 162; 2111). 

Di-p henyl-hydraeide 
(CH,.C(N.^Ph).CH,),CO. [142°]. 

Trimethylene methyl ketone n. Tbimetiivl- 

SNIL METHVL KETONE. 

Tetramethylene methyl ketone v. Xetra- 
METavnEinrL uethti, ketone. 

METHTfliEirE DIMETHYL ETHEB v. 
Methyl-ether of eoehio orthiijDtsaios. 

METHYLENE DIMETHYL DIOXIDE v. 
Methyl ether of Eormio orfhAiDEHiDE, vol. ii. 
p. 670. , 

METHYLENE METHYL PHENYL DI- 
XETONE V. Benzovjl-acetone. 
METHYLENE-METHYL-PHTHALIMIDINE 
,C=CH, 

CijII.ON %.», 0,H,^ >NMe. formed by hcat- 
^CO 

ing phthal-methyl-imidyl-acetio "acid 
/CC=H.CO,H 

>NMe above 210°. Colourless 

\co 

crystals. Volatile with steam. V. sol. alcohol, 
ether, and chloroform, more sparingly sol. 
water. Very unstable body (Gabriel, B. 18, 

METHYLENE METHYL PBOPYL DI- 
KETONE 0,H,A CH,.CO.CH,.CO.C3H,. 
(176°). 9.G. 1-'9411. Formed by the action of 
EtOAc and NaOAo upon methyl propyl ketone 
IClaisen a. Ehrhardt, B. 22,1016). formed also 
from butyric ether, acetone, and NaOEt. 
Colourless oil. Boiling alkalis yield acetic and 
butyric acids. Yields C,H5N,,.CHAc.C0Pr [66°J 
crystallising in yellow ptisms.—Cu(C,H,,0»),. 
[101°]. Blue needles. 

TETBA - METHYL . TBIMETHYLENE - DI. 

/CH:CMe. v 

PYEEOLE C..Hyi,».e. { | >N.CHj,CH, 
VcHiCMe/ V 

[77°]. Formed by heating acetonyl-acctone with 
alcoholic tri-methylene-diamine at 120° (Paal a. 
Schneider, B. 19, 3167). Crystalline. 

METHYLENE DI-METHYL DISDLPHONE 
(CH,.SOj).jCH.,. [141°]. formed from metl^l 
mercaptan and methylene chloride, and oxida- 
tiorv of the product (Baumann, B. 23, 1876). 
Plates., On treatment with bromine-water it 
gives CBr„(SO,Me), [234°]. 

Di-methylene U-methyl trisnlphene 
(CH,.S0pC^)2S02. [186^. formed by satu¬ 
rating a solution of formio aldehyde with H^S, 
extracting with ether, evaporating, dissolving 
the residual oil in aqueous NaOH, adding Mel, 
and oxidising with KMUO4 (Baumann, B. 23, 
1672). Prisms, v. si. sol. cold water, alcohol, 
aid ether. Yields with bromine-water insoluble 
CABrAO, [190°]. 

TBIMETHYLENE TEINITB08AMINE • 
0 ,H 4 N. 0 , i.e. (OH,N.NO)r [106°]. formed by 
the action of nitrous acid upon hexamethylene- 
amine (f. Mayer, B. 21,2883). Yellow needles 
or jl^riS^ (frozn alcohol) ; t. soL alcohol, insol. 


petroleum-ether. Decomposed by water with 
production of formic aldehyde. 

METHYLENE DI-qpTYL OXIDE ». Octyl 
ether of Foauio orthALDEavDB. 

METHYLENE OXIDE is f oama Annanma 
(q.v.). 

METHYLENE-DI-OXY compounds t» Methyl- • 
ene derivatives of Di-oxy compounds. 

METHYLENE-DI-PHENYL-DIAMIHE v. 
Dl-PJtENXn-METHYtKNE-DIAMlNE. * 

Mt,THYLENE-DI.PH£NYLENE v. Dl- 

PUENYLENE-MBTHANE. 

METHYLENE-DIPHENYLENE OXIDE v. 
Di-phenvlene-methane oxide. 

METHYLENE DIPHENYL DIKETONE v. 
Di-PDENYL methylene DIKETONE. 

TBIMETHYLENE PHENYL KETONE v. 
Phenyl twmethylene ketone. 

Tetramethylene phenyl keton^ v. Anhydride 
of Phenyl oxybuiyl ketone. 

METHYLENE-DIPHENYL OXIDE v. Di- 

PUKNYlASMX‘MBTaAMS OXIDK. 

METHYLENE HEXAPHENYL PHOS- 
PHONIDM IODIDE v. Methyleno-di-iodide of 

ini-PHENYL-PHOSPHINE. 

TBIMEIHYLENE-DI-PHTHALAMIC ACID 
C„H„N. 40 . ».s. CH,(CIL,.NH.CO.CA-COja),. 
[70°-i23°). Obtained by boiling trimetbylene 
di-phthalimide with potash (Gabriel, B. 21, 
2670). Crystalline. Decomposed by water. On 
boiling with aqueous HCl it is converted into 
phthalio acid and trimethylene-diamine. 

METHYLENE-PHTHALIDE C.H.O. i-e. 
/C=CH, 

>0 . Anhydride of o-Oxy-vinyl- 

\c=o 

benzoic acid. [60°]. Formed by heating 
phthalyl-acetic acid in vacuo (Gabriel, B. 17, 
2621). Small glistening crystals. Soluble in 
liot water, easily in alcohol, ether, benzene, * 0 . 
Volatile with steam. It readily polymerises. 
Combines with'Br (1 mol.). 

.OBr.CH;,Br 

Dibromide C.H,< >0 [99°]. Thick 

\c=o 

glistening crystals. Formed by the combination 
of methyleno-phthalide with bromine. On 
warming with aqueous KOH it yields aceto- 
phcnone-o-carboxylio acid C,H|(CO,H).CO.CH,. 
Boiled with water it gives methylene-phthalido- 
oxide C,H,0, (Gabriel, B, 17, 2524). 

Methylens-phthalide-ozide 0,11,0,. [146°]. 
Long needles, formed by boiling the dibromide 
of methyleno-phthalide with water. Formed 
also by the action of water on the product of the 
bromination of aoctophonone-o-carboxylio acid 
(Gabriel, B. 17, 2624). 

Dl-ehloro-methylene-phthalide C,H,G1,0, t.s. 
.C=C01, 

. [128°]. Formed by passing 

chlorine 'bto a mixture of a-ohloro-phenyl. 
acetic acid (1 pt.) and HOAc (10 pts.);, Formed 
aldh by warming di-chloro-aoetopbeuone 'car¬ 
boxylic acid with cone. H.,SO, (Zincks a. Cook¬ 
sey, A. 266, 383). Long slender needles, 
ipidually becoming compact when left in .the 
liquid. The needles are v. sol. hot aloohol, benz¬ 
ene, EOAo, and benzoline, the compact crystals 
are soluble with difficulty. Alcdholio potash 
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oonverti 'it into di-chloro-acetophonone-o- 
natboxylio acid. Forms a diohloride 
ici^cci. ♦ 

0«H.< >0 which crystallises in colourless 

^prisms [94°], v. sol. alcohol and HOAc, and 
wnverted by alcoholic potash into phthalic 
•cid. 

Bromo-methylene-phthalide «. toI. i. p. 
«80. . 

Isomeride of methylene phthalide v. Meth- 

TLENE-rHTBALTI.. 

Folymeride of methylene-phthalide 
C,|H„ 04 . [216°]. Obtained by allowing a sola* 
tion of acetophenone carboxylic acid (1 pt.) in 
H,S 04 (2 pts.) to stand in the cold, and then 
ippg. with water (Boser, B. 17, 2620 j Gabriel, B. 
17,2666; cf. AoETornENONx o-oarboxylio acid, 
veaction 2). Plates. Insol. water and cold 
alkalis, si. sol. alcohol, t. sol. HOAc. 

Oxim 0„H„N0,. [180°]. Obtained by 

beating the substance with alcoholic hydroxyl- 
amineJbydrochloride at 160°. Orystalline granules 
(from dilute HOAc). 

METHYIENE.DI-FHTHAUUISE 
CH,(N<®g>O.H i)^. [226°]. Formed by heat¬ 
ing potassium phthalimide (2 mols.) with 
methylene iodide (1 mol.) at 175° (Neumann, 
B. 23,1002). Light-brown crystals (from HOAc); 
insol. dilute alkalis. Fields phthalic acid on 
heating with HClAq. 

TBIIfEIHYIENE-BI.FHTHAtlMlBE 
0„H„N,0,».«. C,H,OrN.CH,.CHj.CHj.N:C,H,Oj. 
[lOS'^. Formed by the action of tri-methylene 
bromide on potassium phthalimide (Gabriel, B. 
21,2669). White needles; m. sol. hot HOAc, si. 
sol. ether, OS,, chloroform, and cold alcohol, t. 
■1. sol. water and petroleum ether. Conrerted 
by heating with KOH into tri-methylene-di- 
phthalamio acid OjH.(NHCOC,H,CO,,H),. De¬ 
composed by heating with HCl at 180° into 
phthalic acid and tri-metbylene-diamine. 

XETHTLENE-PHTHALYL C,H.O, i-s. 

[219°]. Fine yellow needles. 

Formed, together with o-tribenzoylene-benzene, 
iby heating phthalic anhydride with malonic 
Ather and sodium acetate (Gabriel, B. 14, 926). 

XETHTI.ENE-0I.PIFEB1BINE 
‘0H,(NC4H,4)^ (230°). Formed by distilling 

piperidine with trimethylene Sxido (formic par¬ 
aldehyde) (Ehrenberg, J.pr.[2] 36,126). Liquid, 
with pepper-like smell. Is decomposed by dilute 
acids into its constituents. OS, forms an addi¬ 
tion product B"GS„ [68°]; sol. alcohol and ether, 
insol. water. 


XXTHTLENE-TETBA-PBOFTL-BIAUINE 
OH,(NPr,),. (220°). Formed by distilling dk 
propylamine with trimethylene oxide (formid 
paraldehyde) (E^enWg, J. pr. [2] 86, 122). 
Liquid ;,.sl. sol. water, v. sol. alcohol, ether, and 
ehlorofonn. ' 


XETHYLENS DLPBOPTL OXIBE «. Dt- 
fropyl ether of Fobhio orihihDJtana. 

TBLHETHTLEKE-SELEKO-BREA e. Szui- 
snuu aourooNos, oboamio. 

XETHTLEBE 8ULFHIOB v. TBioroBWO 

pKDCUxca, 


Tri-methylene tetrasniphide O^S, t‘.s. 

®®^^s'cH*'s^' *ha action 

of H,S on formic aldehyde (Baumann, B. 28, 
1869). Colourless needier, insol. water, m. sol. 
alcohol and ether, t. e. sol. CHCl, and benzene. 

METHFLEHE StrLPHOCYANIBE 0,H,S,N, 
i.e. OH,(SCy)y [102°]. Formed by digesting 
potassium snlphooyanide (2 mols.) with methyl¬ 
ene iodide (1 mol.) in alconoHc solution for 2 or 
8 hours on the water-bath, ppg. with water, and 
recrystallising from alcohol (Lermonteff, B. 7, 
1282). Crystals; v, sol. alcohol and ether, m. 
sol. hot, nearly insol. cold, water. Oxidised by 
cone. HNO, to methane disulphonic acid. 

TBI-H£IHTLEN£-TBI8F£PH0irE 


C,H,S,0, lA CH,<|q;‘;CH»>SO,. Formed by 

oxidising tlAoformio paraldehyde (trithio-form- 
aldehyde) with KMnO, (E. Baumann a. B. Camps, 
B, 23, 09). Crystalline powder; insol. water, 
dilute acids, alcohol, ether, chloroform, and 
glacial acetic acid; v, sol. cold caustic soda, 
ammonia (by wanning), and sodic carbonate. 
Expels CO, from Na,CO, on warming. Cone. 
HNO, and HjSO, have no action even on warm¬ 
ing. Its solution in HjSO, is ppd. by water 
unaltered. It partially sublimes. The six hy. 
drogen atoms can bo displaced by alkyl groups. 
The hexamethyl derivative 


is identical with the product obtained by B. 
Jafffj, E. Baumann, and Fromm (B. 22, 2598, 
2609) by oxidising trithio-acetone. 


TBIHETHYIENE-BI-STILFHONIC AOIB so- 
called V . Pbopane-di-sulphonic acid. 
HETHYLENE TBI-THIO-CABBONAXE 

Q 

CH,<[g^C3. Separates on gently heating 


CS(SNa), with methylene iodide in alcoholic 
solution (HusemannpA. 126, 292). Amorphous 
yellowish-white powder; insol. water. Con¬ 
verted by fuming nitric acid into methane di- 
sulphonic acid. 

TBIMETHYLENE-THIO.UBEA C,H,N,8 ».e. 
®^Kch!nH>^^- Formed, together 

with ammonium sulphocyanidep by heating 
the snlphooyanide of trimcthylenc-diamine 
C,H.(NHJ,(HNCS), (Lellmann a. Wurtlmer, A. 
228, 232). White needles (from chloroform 
i&ixed with light pptroleum). Sol. water, alco¬ 
hol, CHCl,, and benzene; m. sol. aqueous NaOH, 
insol. light petroleum. Forms a sparingly soluble 
compound with HgCl,. 

Irimethgene-^-tMo-nrea 

OH, ■’CgaFormed by evaporating 

asoIutionofY-bromo-propyl-aminehydrobromids 
end potassium sulphoeyanide to dryness at 100° 
(Gabriel a. Lauer, B. 23, 94). Liquid, v. sol. 
water forming an alkaline solution, from which 
it can be extracted by benzene.—B'HBr. [186°]. 
—B'C,H,(NO.,),OH. [128°]. Long needles. 
TBIHETHYLEKE-BBEA 0,H,N,0 U. 

OH,<^^‘^g>0O. Oxy-pyrimuUne tebrahy- 

dride. [260^. Formed by heating trimethylene- 
diamine (1 mol.) with carbonic ether (1 mol.) for 
d boon at 180° (Fischer a. A. 989.994). 
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White needks ; v. eol. water, el. eol. aloohol 
and ether. Its solution is neutral, and is not 
ppd. b; HNO, or oxalic acid. By ohromio acid 
mixture it is oxidised to a compound 
crystallising in plates [216°]. 

Trimethylene-l-uroa CH,<®^j^>C:NH 

or Formed by evaporating 

a solution of equivalent quantities of potassium 
cyanateandy-bromo-propyl-aminohydrobromide 
^abriel a. Lauer, B. 23, 95). Thick liquid, 
Y. sol. water.—B'0„Hj{N0,),0H. [200°]. Long 
yellow needles. 

Trimethylene-di-urea 05 H,.;N 40 j i.e. 
CH,{CHrNH.CO.NHJ,. [182°]. Formed by 
warming a dilute aqueous solution of tri- 
methylone-diamine hydrochloride with silver 
cyanate (P. a. K.). White needles; v.%ol. water, 
si. sol. alcohol, insol. ether. .« 


SIETHYLEHE VIOLET 0,.H,,N,S0 tA 


o.h/ 

(y 


.NMe, 


Oxy-imido-di-methyl-amido- 


dipJi4nylene sulphide. Oxy-dimethylamido-thw- 
diphenylimiile. Formed by boiling a solution of 
methylene blue (base). Formed also by oxi¬ 
dising a mixture of di-racthyl-di-amido-phenyl, 
mercaptan, and phenol (Bernthscn, A. 230, 171; 
2ril, 90). Needles; v. si. sol. water, si. sol. alco¬ 
hol, ether, acetone, chloroform, benzene, ligroin, 
and cumene, with a reddish-brown fluorcaeonoe; 
V. eol. aniline, without fluorescence.—^B'HCl: v. 
si. sol. cold dilute HClAq. 

METHYIENITAN v. vol. ii. p. 671. 

DI-METHYL ENNYLENE DIKETONE 
C„H„0.^ f.c. Cn.,(CHj.CHEt.CO.CH,),i. Di- 
acHyl-dl-ethyUn-pentane. (20.S° at 110 mm.). 
Formed from its dicarboxylic ether by treatment 
with alcoholic potash (Kipi)ii^ a. Perkin, jun., 
C. J. 67, 33). Colourless oil, with slight aro¬ 
matic odour, V. si. sol. water, miscible with 
alcohol and ether. It dissolves without change 
in cone. H^HO,, forming a yellowish-brown solu¬ 
tion. It does not combine with NaHSO,. 

Oxim OH,(ClI..CHEt.CMe:NOH)j. [111°]. 
Obtained by heating the ketone with an alcoholic 
solution of hydroxylarainc, evaporating, adding 
water, and extracting with ether. Minute colour¬ 
less crystals (from benzene-Iigroin), v. sol. al¬ 
cohol, ether, HOAo, benzene, and aqueous 
alkalis.. 

DI-HETHYL ENNYLENE DIEETOHE DI- 
C6BB0XYLIC ETHEB 

CH,(CH-.CEt(CO.CHJ.CO.p5t).. <u-d^-acctyl- 
at-di-cthyl-pimelic ether. [46°]. Obtained, to¬ 
gether with compounds of low boiling-pbint, 
when sodium cthyl-acetoacetio ether is heated 
with an alcoholicsolutionoftrimcthylene bromide 
on a water-bath (Kipping a. Perkin, jun., C. J. 
67, 81). Very slender needles (from ether- 
alcohol) ; v. sol. ether and alcohol, v. e. sol. 
benzene, light petroleum, xylene, and chloro¬ 
form, insol, cold water. Gives no colour with 
FeCl,. Beadily decomposed by warm alcoholic 
potash. 

METHYL ENNTL KETONE OH,.0O.0,H„. 
n.6°J, (224°). S.G. >':? -sm. The chief oou- 
Itituent of oil of rue, obtained by distilling Ruta 


grmeolem with steam (Grevilla Williams, 3*. 1868 
[1] 99-; Hallwaohs, A. 118, 109; Harbordt, A. 
123, 293; Giesecke, Z. [2] H, 429; cf. Gerhardt. 
C. B. 26, 225, 361; Cahours, C. B. 26, 262). 
Occurs in the essential oil obtained from lima 
leaves {citrus Limetta) (P. Watts, C. J. 49, 316). 
Formed also by distilling a mixture of calcium 
acetate and calcium decoate (Gorup-Besanez a. 
Giimm, A. 157, 275; B. 3, 618); and by 
boiling octyl-aoetoacetio ether with alcoholic 
potash (Guthzeit, A. 204, 4). It is oxidised 
by chromic acid mixture to acetic and ennoio 
acids. Sodium-amalgam reduces it, in alcoholic 
solution, to scc-hendecyl alcohol (229°), S.G. 

'820. It combines with NH,. With alka¬ 
line bisulphites it forms compounds such as 
0,H„CMe(OH)SO:,NH, aq, which crystallises in 
pearly plates. PClj converts the ketone into 
CiiHjjCl.,, which is resolved by distillation into 
HCl and 0„Hj,Cl (222°). 

Oxim 0,H„.CMe:NOH. [42°]. Minute 
prisms (from alcohol), v. sol. ether (Spiegler, M, 
6, 242; B. 17,1676). 

METHYL ENNYL KETONE CABBOXYUO 
A«ID OH,.CO.CHEt.CH-.CHrCH,.CHEt.COjH. 
e-Acetyl-ae-di-cthyl-caproie acid. (264° at 
90 mm.). Formed, together with di-metbyl 
ennylene diketone and acetic acid, by boiling di¬ 
ethyl ennylene diketone dicarboxylic acid with 
alcoholic potash (Kipping a. Perkin, O. J. 57,. 
36). Thick oil, miscible with alcohol, ether, and: 
benzene.—AgA'. Amorphous pp., m. soh hot: 
water. 

Oxim CH,.C(NOH).0,H„.COsH. [103°];. 
Minute plates (from benzene-Iigroin), v. sol., 
alcohol and benzene, si. sol. ligroin, sol. alkalis; 
and cone. HClAq. 

TETBAMETHYLENYL-CABBINYL-AHINSI 
0,H„N i.e. CHj<®^>CH.CH,NH,. ‘TeU-a- 

methylenylamine.’ f83°). Formed from th« 
nitrile of tetramethylene carboxylic acid 

CHj<^gg^CH.CN by reduction in alcoholis 

solution with sodium (Freund a. Gudeman, B. 
21, 2692). Oil, with alkaline reaction, which 
absorbs CO, from the air.—B'HOI. [236°]. 
Crystallises from alcohol-ether, v. sol. water and 
alcohol, insol. ether. —B',H,PtCl,. Crystalline. 

TETBAHETHYLENYLGAEBINYL • IHIO • 
DEEA 0,H,.,N,S U. 

.CH,<^®^CH.CBfNH.C3JSHr [68°]. Pre. 

pared by the action of ammonium sulphocyanide 
upon the hydrochloride of tetramethylenyl- 
carbinyl-amine (Freund, B. 21, 2697). Slender 
needles (from water or alcohol). 

TETEAMETHYLENYLCAEBINYL-DEEA 

C.H„N,0 i.e. _OH,<;^^OH.CH,NH.CO.NHr 
[i]ii5°]. Obtained by evaporating a solution of 
tetraniethyleuyloarbinylaminehydroohloridewith 
potassium cyanate (Freund, B. 21, ^697). 
Needles, sol. alcohol, v. sol. hot, m. sol. cold 
water. 

, DI-TETEAMETHYLENYL KETONE 0,H„O 
is. OH,<g|p>OH.CO.CH<°gp>OH, (206°), 

A product of the distillation of oalainm tetra- 
methylene oarboxylate vrith lime (Oolman a. 
Perkin, jun., 0. J. SI, 236). Oil, smelling of. 
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peppermint; oombines with NaHSOr Bromine 
reacts, giving off EU3r. 

Oxim [61°]. • 

TBIHXTHTIBinrL XEIHYI KEIORE 
C,H,0 i^. ^^"^CH.CO.CH, or 

Acetyl • trimelhylene. 

Methylene furfurane ietrahydride. (114°). S.G. 
}5- 0047; g-8971. M.M. 6-245 at 22-3°. V''ormed 
oy distilling its carboxylic acid (Perkin, jun., 
C. J. 47, 886 ; 61, 832; B. 17,1440). The same 
substance appears to be formed by treating methyl 
bromo.propyl ketone with solid potash (Lipp, 1). 
22,1207). Oil. SI. sol. aqueous NaHSO,. Gives 
an oily phenyl-hydrazide. Does not combine with 
water when .left in contact with it in the cold. 
According to Lipp the formula may be written 

since it yields methyl oxy- 

propyl ketone (scetopropyl alcohol) on heating 
witWilute HClAq at 100°. 

ntramethylenyl methyl ketone C,H,.0 i.e. 

or CH.:C<^^p^>CH,. Anhydride of methyl 

oxy-butyl Tcetone. Anhydride of acetobniyl al¬ 
cohol. Acetyl-tetramethylcne. (137°). A pro¬ 
duct of the distillation of calcium tetramethylene 
carboxylate with lime (Colman a. Perkin, jim., 
O. J. 61, 237; B. 16, 1789; 19, 3112). Formed 
also by heating acetobutyl alcohol (Perkin, B. 
19, 2658). Oil, smelling of peppermint; com¬ 
bines with BaHSO,, forming a crystalline body, 
V. sol. water. 

TBIKETEYIBmrL KBTHYI. EEIOITE 
CABBOXYUC ACID C,H,0, {.o. 

<^j^C(CO.H).CO.CH. or 

Methylerte-furfurane 

tetrahydride carboxylic acid. Obtained by sa¬ 
ponifying its ether which is formed by the action 
of ethylene bromide and NaOEt on aceto-acetio 
ether (Perkin, jun., B. 16, 2136; 19, 2561; C. J. 
51, 823 ; Lipp, B. 22,1210). Thick oil, converted 
by boiling with water into CO. and acetyl-propyl 
alcohol OH,.CO.CH,.CH..CH.OH (146° at 100 
mm.).—AgA'. Easily soluble crystalline nodules. 

Ethyl ether EtM. (196°). 8.0.^5 10517; 
|| 1-0439. M.M. 8-198 at 15°. According to 
Perkin, the physical constants of this ether indi¬ 
cate the presence of the trimcthylene ring. Con¬ 
verted by HBr into bromo-ethyl-aceto-acetio 
ether CH,.CO.CH(CHrCH.Br).CO.Et. Phos¬ 
phorus pentachloride, followed by water, forms 
an oil C,Hi,O.Cl, (173° at 160 mm.), which may 
possibly be chloro-ethyl chloro-crotonio ether 
CH,.CCl:C(CH,Cl.CH,).C02Et, since5t is reductd 
by sodium-amalgam to di-etl^l-imetic ethel-, 
and sine-dust and HCl to C£I^CCll:CEt.CO.H 
[76°]. . 

Phenyl hydraeide of the ethyl eiher 
C„H„K,Or Amorphous solid. 

Trimethylenyl methyl ketone dicarbozylie* 

acid C,H.O, M. <^>0(CO,H).OO.OH,rOOJH, 
•r CO.H.CH.C<5^^^>OHr Methylene- 


furfwane tetrahydride dicarboxyUe acid. [e. 
175°]. Obtained from the ether whRh is got dt 
acting on sodium acetone dicarbozylic ether vritn 
ethylene bromide (Perkin, C. /. 61,847). White 
ciystalline solid, si. 8ol„ water and chloroform, 
T. sol. other solvents. Boiling water splits it up 
into CO, and acetyl-propyl alcohol.—AgA". 

Tetramethylenyl methyl ketone oarbozylie 

acid 0,H„O, <j>. CH,<^^|p>C(CO,H).CO.OH,. 

[115°]. The ether of the acid to which this con¬ 
stitution was at first assigned by Perkin, 

(B. 16, 208,1787), was subsequently shown by 
him (B. 19,1244) to be indifferent towards phenyl 
hydrazine, and to possess a magnetic rotation 
at variance with this formula, and to behave 

rather as CH.,<^^g^^O.CO,Et. The acid 

is a crystalline solid, obtained by saponifying its 
ether, which is formed by the action of tri¬ 
methylene bromide and NaOEt on acetoacetio 
ether. On boiling with water it is converted 
into acetobutyl alcohol with evolution of CO, 
(Perkin, jun., B. 19, 2667). On distillation it is 
split up into CO, and 0,H,,0. 

Salt.—AgA'. 

Ethyl ether EtA'. (224°). VJ). 6-21 
(obs.). M.M. 10-196. Does not react with 
phenol hydrazine. Concentrated faydrobromio 
acid in the cold yields methyl u-bromo-butyl- 
ketone OH,.CO.CH,.CH~OH,.CH.Br. 

HETHYL-ETHAHE v. Pbofanb. 

Dl-methyl-ethane v. Botakb. 

Trl-methyl-ethane v. Psntahs. 

Tetra-methyl-ethane v. Hbxanb. 

Penta-methyl-ethane v. Hspianb. 

Heza-metbyl-ethane v. Octane. 

METHYL - ETHENYL - TBICAEBOZYLIO 
ACID V . Pbopane tbioabboxyuo Acin. 

Di-methyl-ethenyl-tricarbozyUc acid «. 
Butane tbicarboxyuo acid. 

METHYL ETHfINYL ETHYL DIEETOHE 
0,H„O, i.e. CH,.CO.CHMe.CO.Et. (167°-170°). 
Formed by the action of NaOEt on a mixture of 
acetic ether and di-ethyl ketone (Claisen a. Ehr- 
hardt, B. 22, 1016). Colourless oils.—OuA',. 
[192°]. Crystalline. Formed from the acid and 
an ammoniacal solution of cupric oxide. 

METHYL-ETHENYL-TOLYLfNE-DUMIHE 

C„H.,N. i.e. [4:J]0HrC.H,<^“®^CM6. 

[192°]. Formed by reducing the acetyl deriva- 
<Uveof nitro-methyl-p-toluidine with tin and HCl 
(Niementovsky, B.'20,1878). Cubes (by subli¬ 
mation at 110°), plates, or needles; v. b, soL 
alcohol, ether, and boiling water. Its aqueous 
solution is coloured red byFeCl,. The solution 
I in alcobollo ammonia exhibits blue fluores- 
; cence«—B'HCl Jaq. Needles, v. sol. water.— 

I B',H,PtCl,. [iii'’]. Tables, decomposed on 
fusion.—B'HI. Formed by heating e&enyl tolyl- 
ene-diamine with Mel and MeOH at 180° (Nie¬ 
mentovsky, B. 20,1886).* Grey plates. 

Methylo-iodidee B'Mel. [221°]. From 
B'Mel, and NaOH. Needles, t. sol. boiling alco¬ 
hol and water, v. si. sol. boiling chloroform, 
insol. ether.—B'Mel,. Formed in small quan¬ 
tity in the preparation of B'HI as described 
above. Black orystols. 

Methylo-hydroxide BVeOH. 

Formed v heating the methyto-iodide w^tn 
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KOH on tho mier-bath. Vrtiito plateg, aol. 
boiliDg waLsr, v. si. aol. cold water, v. e. aol. 
aloohol and ether. Forma the aalta “B'MeCl 
omtallising in rhombobedra, v. e. sol. water.— 
■‘B'-Me^Glp —Piorate [112°] orystalliaing in 
needle s, m. a ol. boiling avater and aloohol. 
VBTHTL BTH FB o. Bi-ubthyl oxide. 
^EHXA-ICETHYL.ETHOL. a name some* 
times employed to denote the alcohol 
OMe,. CMe,O H v. Heptyd alcohoi,. 

MK i'iixX -ETHYt-ACETAIi v. Aij>buyde. 
METHTL-ETHYL-ACETIC ACID v. Valebio 
* tom. 

Dj. methy l.ethyl-aoetic acid v. Hexoio acid. 
XSTHTL-XTHTL-ACETOACETIC £IH£B 
V . Aoe ioacei io Aom. 

XXTHT1..ETHYI,.ACEI0XIH v. Oxim of 

MeIHTIi ETH YI. KETONE. 

KETHTL-ETHYl-AOETOXIMIC ACID o. 
Bi-acetti.. * 

HETHYX-ETHTL-ACETTIESF, v. Peniin. 

ENB. _ _ 

KETHn-ETHTL-ACBOIElB v. Hexenoio 

ADDEHTDB. 

HETHTI.-ETHTI-ACBTI.IC ACID v. Hex- 
BKOIO Acm. _ 

PEHTA-HETHYl-ETHYI. ALCOHOL v. 
Tert-BEPTTI. ADCOBOD. 

DI-METHYL-ETHYL-ALKIHE v. Bi- 

HETHXD-OXY-ETHTI.-AUINE. 

XETHTL-ETHTL-ALLYL ALCOHOL v. 
Hbxenti. adoobol. 

HETHTL-DI-ETHTL-AHINE C,H„N i.e. 
MeNEt,. Formed by distilling its methylo- 
ehloride, or by distilling triethylamiue mothylo- 
hydroxide N£t,Me(OH) (V. Meyer a. Lecco, A. 
180, 184; Lessen, A. 181, 379).—B'^H-PtCl.. 
Monoelinio crystals (Hjortdahl, J. 1883, 476). 

Mtthylo-chloride C,H|,NC1 t.c. Me^NEt^Cl. 
Di-methyl-di-ethyl-anmumium chloride. Ob¬ 
tained from the crystalline io^de Me,N£t,I, 
which is formed by heating dimethylamine with 
EtI or diethylamine with* Mol (Petersen, A. 
91, 122; V. Meyer a. Lecco, A. 180, 177).— 
(Me 2 NEI^Cl)^tCl,: yellowish dimetrio prisms, 
m. sol. water, si. sol. aloohol and ether. S. 1'025 
at 16°.—(Me^EtjCl)^gClj: trimetrio crystals 
(TopsoS, J. 1888, 620).—Me,NEt,01HgCl,— 
Me,NE^C12HgC!l,: trimetric crystals.— 
Me,NEt,CUaai, : dimetric crystals. 

Methylo^icrate [287°]. Needles (Lessen, 
A. 181, 374). 

Ethylo-hydroxidc o. ZVi-ETBYnAMiNB 
nuthylo-hydroxide, toI. ii. p.,476. * 

UJ-mithyl-ethyl-amine NMe,Et. (41°). A 
product of the action of heat on trimethylamine 
ethyloohlorida (Collie a. Sohryver, C. J. 67,770). 
Formed also by distilling NMe^EL^OH. 

XETHTL-TBI-ETHYL-AlIHOinllX OOU- 
PODKDS V . Melhylo-hydrmcidc of TW-stbyl- 
tioia. 

Di-methyl-di-ethyl-saunoainm eomponnda «. 
Itcthylo-ehloridc of MrtHzn-dt-EiBYii-AMiNB. 

Tn-methyl-ethyl-a&moniiim oomponnda «. 
Ethylo-chlondc of 

XETHTL-ETHTL-ISOAHTL-AHINE 
0,H„M is. MeNEtOjE,,. (185°). Formed, to¬ 
gether with etiiylene, b;f the d^ distillation of 
methyLdi-ethyl-isoamyl-ammonium hydroxide 
lfaM&,(0^„}(OB), whioh la obttined by the 
Mtien of moil on the product of the 
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anion of Mel with di-ethyl-isoamy!-amine (Hof¬ 
mann, C. J. 4, 817). fragrant liquid, si. soL 
water.—B',H^01,: orange-yellow needles, v. 

sol. wat er. _ s 

METHYL-ErHYL-AMYL-PHEHTL-AMMO- 
HUTM HYDBOXIDE o. Methylo-hiydroxide of 
Etiiyl-isoamyl-animnb, vol. ii. p. 476. 

METHYL.ETHYL-ANILIHE O.H..N is 
G,Hj.NMe£t. (201° nncor.). 

formation, —1. By metbylation of ethyl 
aniline (Hofmann, A. 74, 162).—2. By ethyl* 
tion of methyl-aniline (Claus a. Howitz, B, 17, 
1326),—8. From di-ethyl-aniline-methylo-iodide. 

Properties. —Crystalline, forming extremely 
soluble salts. The hydrochloride melts at 
114° (Claus a. Hirzel, B. 19, 2785). 

MethyloAodide B'Mel; [126°]; identical 
with di-methyl-aniline-ethylo-iodide (Claus a. 
Bautenberg,B.14, 020; Hjortdahl.J’. 1882,510). 
Triclinio crystals, v. sol. water and alcohol. Be. 
composed by boiling with cone. EOHAq, yield¬ 
ing dimethylanilino. — B'HCl: [114°]; very 
hygroscopic crystals.-(B'Mel)jZnlj: monoclinic 
crystals.—(B'Me),HiFejCy, a 2aq (Fischer, A^ 190, 
187). 

Ethylo-iodide B'Etl: [102°]; identical 
with di-etbyl-aniline methyloiodide; by treat¬ 
ment with KOH it gives methyl-ethyl-aniline. 

Propylo-iodide C.Hj.NMeEtPrl. MethyU 
propyl-aniline-ethylo.iodidet eihyl-propyl-awi- 
line-methylo-iodide. Thick syrup, v. sol. water 
Formed by the combination of methyl-eihyl-ani- 
line with propyl iodide, of ethyl-propyl-aniline 
with methyl iodide, or methyl-propyl-aniline 
with ethyl iodide. By boiling with aqueous 
KOH the propyl group is split off and methyl- 
ethyl-aniline regenerated (Claus a. Hirzel, B. 
19, 2786). 

Reference. —BEOMO-METiiYt-BiHYL-AinuNE. 

HETHYL-ETHYL-AB8IKE v. Aesbnic com¬ 
pounds, OBOANIO. 

DIHETHYL-ETHYL-AZONIDM-CHLOBIDE 
C,H„NaCl i.e. MeaNEtChNH,. CrystaUine com- 
pound. E. sol. water. Prepared by the combi¬ 
nation of ethyl chloride with dimethyl-hydrazihe. 
On reduction with zinc-dust and acetic acid it 
gives dimethyl-ethylamine, NH„ and HCl 
nouf, B. 13, 2172).—(O,H„NaOl)aPt0l4: crys¬ 
talline._ _ 

METHYL-ETHYL-BEHZEKE v. Etbyx,-toi,u- 

EKE. 

Di-methyl-ethyl-benEsne v. Ethyd-xydenb. 

Laurens C|,H„ (Laurol). (188°). 8.G, 

IS '887. According to Armstrong a. Miller (B. 
16, 2268) this liquid is di-methyl-ethyl-benzens 
C,H,Me^t [1:2:4]. It is one of the products of 
the action of ZnOla on camphor (Fittig, A. 146, 
149). It yields di-methyl-benzoic acid on oxi¬ 
dation. Montgolfier (A. Oh. [6] 14, 9l) described ‘ 
laurene as C,^„ (196°). Beuter {B. 16, 627) 
described two laurenes: (a).laurene (190°) yield- 
^g C.HiMe^CO^ [1:4:2] on oxidation by dilnte 
HNOt, and {$) -laurene (1^°) yielding on oxidatioif 
CiH^MesCOiH [1:3:4] and forming a sulphonie 
acid whose Ba salt is more soluble thairthat of 
(a)-laurene. According to Ublhorn (B. 23,2346) 
laurene contains (1,8,4)- and (l,4,2)-di-methyl- 
ethyl-benzenes. 

o-HETHYL-ETHYL-BEEZElIE HEXAHY. 
DBIDE 0,H» <-«. OH.<oi;;;c™®>CHEt. 



M8 MKTHYL-ETHYL-BENZBNB ifBXAHYDRIDK, 


o-iiMyl-tthyl-hexamethyUne. (151°). Formed 
by boiling CH,<^^‘;^^®>CH.CH{OH).CH, 

with fuming HIAq, diluting with water, extract¬ 
ing with ether, and heating the resulting oily 

(179° at 110 

mm.) with excess of HIAq (S.Q. 1-96) and 
amorphous phosphorus for 8 hours at 235° 
(Kipping a. Perkin, jun., C- J. 67, 20). Mobile 
oil with odour of paralHn, miscible with alcohol 
and ether. ' 

o - METHYL - ETHYL - BENZENE (/3) -SFL- 
PHONIC ACIDCAMeEt.SO,H [1:2:4?]. Formed 
by sulphonating o-ethyl-toluene (Claus a. Piesz- 
cek, B. 19,3087). Crystalline.—NaA'aq: plates, 
V. sol. water, insol. alcohol. - KA'aq: plates, v. 
sol. water. — CaA'j 2aq ; plates grouped in 
nodules, T. p. sol. water.—BaAj3aq; plates, v. 
a. sol. water.—PbA'jSaq: plates, v. e. sol. rvater. 
—CuA', aq: blue plates, v. o. sol. water. 

Ohloridt C.H,MeEt.SO.,Cl. Oil. 

Amide C,H,MeKt.SO.jKH. Yellowish-brown 
oil, y. si. sol. cold water, sol. hot water. 

m-Hethyl-ethyl-benzene-sulphonio acid v. 
Tol. ii. p. 624. 

(1, 2, 4)-I>i>methyl-ethyl-faenzene sulphonic 
acid OaH^e;,Et.SO,H. Formed by sulphonating 
ethyl-o-xylene (0. Jacobsen, B. 19, 2516 j Stahl, 

B. 23, 991). Large tables. — BaAj4aq.— 
BaA',8aq: white plates, m. sol. hot or cold 
water (S.).—NaA'l^aq. Small white plates, v. 
sol. water. 

Amide 0,H,Me,Et.S0,NH,. [120°]. Long 
slender needles (from warm, very dilute, alcohol), 
or large prisms (from alcohol). 

Bi-methyl-ethyl-benzene sulphonic acid 

C, H,Me^t.SO,H. Laurene sulphonic acid. 
Formed by sulphonating laurene. According to 
Bcuter it is accompanied by an amorphous iso- 
meride which forms a gummy Ba salt. Triclinia 
crystals (Beuter, D. 16, 627). When steam is 
pissed into its solution in dilute H.,SO„ hydro¬ 
lysis begins when, through concentration, the 
i^perature has reached 120° (Armstrong a. 
Miller, C. J. 46,148).-BaA', 3aq. S. (of BaA',) 
2-6 at 16°. 

Amide (i:^e.p!:t.SO,NH,. [127°] (B.). 

(1, 3, 4)-l>i-methyl-ethyI-benzene sulphonic 
acid CiK^Me^EiSOjH. Formed by sulphonating 
othyl-m-xylene (J.). —BaA',2aq: trimetrio 
laminss.—NaA'2aq: prisms. 

Amide 0,H^MeJEt.SO,NHr [148°]. 

(1, 4, 8)-Di-methyl-ethyI<’oenzene sulphonic 
acid OJS,Me^t.SO,H. Formed by sulphonating 
ethyl-p-xylene (Jacobsen, B, 19, 2516). Ijargo 
plates (from dilute H^BO,).—NaA'aq; mass of 
large tables (from warm saturated solution).— 
KA’aq; flat needles, v. sol. water.—BaA',; long 
six-sided plates, si. sol. cold, m. sol. hot, water. 
—OaA',8aq: light-blue needles (Stahl, B. 23, 
990). ' , 

Amids O^Me,Et.SO,NH,. [117°]. Pearly 
platas (from dilute idcohol), or large transparent 
crystaL (foom warm alcohol); v. sol., hot 
alcohol. 

METHYL BI-ETHYL BOBATE MeEtBO,. 
(100°-106®). S.O. s -904. Formed by heating' 
MeBO, with absolute alcohol at 100°. 

PB1ITA.METHYL-ETHTL BBOHIBB «. 
fsrt-Bxrrn, nnoiasa. 


METHYL-ETHYL-BBOHANniNBo.BiiOMO- 

HETHyL-ETHTL-AJtlMNB. - 

METHYL-ETHYL-OABBINOL V. Scc-Bvm- 
anoonoL. 

Methyl-di-ethyl-carbinol v. Tert-sisxTiL slco 
non. , 

Bi-methyl-ethyl-carbinol v. Tert-iMYL alco- 
lion. 

METHYL ETHYL CARBONATE MeEtCO,. 
[-14-5°]. (109° cor.) (Hose, A. 205, 230). S.G. 

1-002. Obtained by difctilling a mixture of 
potassium methyl carbonate with potassium 
ethyl-sulphato (Chancel, C. H. 31, 521; A. 79,' 
90). Formed also by the action of NaOMo on 
ClCOjEt, or of NaOEt on ClCO,Me (Schreiner, 
/.p)-.[‘2] 22, .354). 

PENTA-METHYL-ETHYL CHLOBIDE v. 
HEP-ivn ennowDE. 

METHYL-ETHYLENE v. Phopylene. 
Di-mettiyl-ethylene v. BuirnENE. 
Tri-methyl-ethylene v, AHvnEXE. 
Tetra-methyl-ethyleue v. Hkxvlene. 
METHYL-ETHYI.ENE-BIAMINE. Nitro- 
derivative C,H,(NH.NO,)(NMoNO.,). [122°]. 
Formed bythe actionof methyl iodide on ethylene 
dinitramine (Frauchimont a. Klobbie, fi. T. G. 
7, 343). 

Bi - methyl - ethylene - diamine. Nitro- 
derivative CHJNMe.NOJ, [137'^. Fonned 
like the preceding. 

Oi-methyl-ethylene-diamine v. ETim.BNE- 

DUMINE. 

METHYL - ETHYLENE - TBI - ETHYL - 
PH05FHAMM0N1CM BBOMIBE v. vol. ii. p. 
609. 

BI-METHYL-ETHYLENE GLYCOL v. Di. 

OXT-BDTANE. 

TBI-METHYL-ETHYLENE GLYCOL o. Dt- 

OXY-PENTAKE. 

BI-METHYL ETHYLENE BIKETONE v. 
ACEIONVn-ACETONB. 

BI-HETHYL-ETHYLENE BIKETONE BI- 
CABBOXYLIC ACIO v. Di-aceto-suecinic ether 
described under Ace m.-snooiNio etheb. 

TETBA-METHYL-EIHYLEHE-BI-PHENYL- 
DIPHOSPHOHIUM BROMIDE o. Ethylcno- 
bromide of PHEHYn-m-insTiivn-PHOsPHiNE. 

DI - METHYL - ETHYLENE - DI - PHENYL . 
DIPYBBOLE DICABBOXYLIC.ETHEB 
0,II,(O.NHMePh.CO Jit),. [197°]i Formed from 
acetophenone-acetoacetio ether and ethylene- 
diamine (Paal a. Schneider, B. 19, 3156). Scales 
(containing 4aq). Yields on hydrolysis the corro- 
‘iponding acid [181,°]. 

MEIHYL-ETHYLENE-PYBIDINE' T^TBA- 
HYDBIDE C,H„N i.e. CANMe{C,H,). Tro. 
l^ine. (162°). S.G. j -9665. Formed by heat¬ 
ing atropiim or tropine with fuming HClAq and 
HOAc at 180°; or by heating tropine with 
H.,SOj (Ladenburg, A. 217,117). Liquid, smell¬ 
ing like coniine; v. e. sol. cold, si. sol. hot, water, 
V. e. sol. alcohol and ether. Alkaline in reaction. 
Its hydrobromide is decomposed by bromine at 
175° yielding di-bromo'-mcthyl-pyridine and 
ethylene. — B',H.,PtCl.. — B'HAuCl,. — B'HI,. 
[93^. Brown prisms.—B'C„H,(NO,),OH: yellow 
needles (from boiling water). 

Methylo-iodide B'Mel. Cubes. Decom¬ 
posed on distillation with KOH yielding tropilone 
0,H„O, an oil O.H,0 (?) (202°-207°), dimethyl- 
amine and methyl-trope^ With aaoisi Ag,0 It 
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CiTM i irnpj bBM whioh jrieldg the salts: 
(B'MeCI)jPtCl..-B'MeBr.—B'MeC„H,{N0,),0. 

TXIU - HBTHYL ■ ■ ETHXIBNB • DI - P7B- 
BOl 0„H„N, i.e. 

OaCMov >MeC:OH 

I NN-OA-N/ \ . tl28»]. Ob- 

CH:CMe/ ^eC;OH 

tained by adding ethyicne-diamine (1 mol.) to a 
solution of acctonyl-acetono (2 mols.) in,an 
equal weight o£ absolute alcohol. White peaily 
plates. Sublimabfp. Volatile with steam. V. 
sol. alcohol, ether, benzene, and petroleum- 
spirit, insol. water. Colours a chip of pine-wood 
carmine-red, Oives a purple-red colouration 
with phenanthraquinone and H^SO, (Paal a. 
Schneider, B. 19, 3157). 

DI-MBTHYI, BTHnElTB DISULPHIDE 
0,H,eS, ».«. 0^,(SMe),. Di-methyl ether of 
di-thio-glycol, (183°). Formed from etbyldne 
bromide and NaSMe (Ewerlof, B. 4„ 716). 

Dl-HETHTL BTBTLENE DISULPHONB «. 
Di-methyl ether of Ethane msuLefiiNio acid. 

KBIHTL-ETHYLENE.^f-THlO.lIBEA 
CH,.S V CHj.S. 

I >C:NMoor I >O.NHMe. 

imido-thiazole tetra-hydride. Methyl-amido- 
thiazole dihydride. [90°]. Formed, together 
with a crystalline compound C,H,,N,0, [70°], by 
the action of methyl.thiocarbimide on bromo- 
ethylamine (Gabriel,!?. 22,1148). Needles, 7. e. 
sol. water, v. sol. ordinary solvents. Strongly 
alkaline. Oxidised by bromine-water to an acid 
{?NHMo.CO.NH 2 . 0 HrOHj.SO,H), which is de¬ 
composed by fuming HClAq at 165° into CO„ 
methylamine, and taurine.—Piorate [226°]: 
needles.—Auroohloride: needles.—^Platino- 
chloride; needles. 

lIethyl-ethylene-t{i-tbioQroa 
CH,-S y 

I ^:NH. Imido - methyl - thiazole. 

OH,.NMe/ 

Formed by heating ethy]pne-i('-thio-urea with 
methyl iodide (Gabriel). Oil. When it is oxi¬ 
dised by bromine-water it yields methyl-taurine 
NHMe.CH,.CH,.SO,H. Salts.-B'HI. [160°]. 
Oolourless crystals, sol. water and alcohol.— 
Piorate. [200°-203°].—The auroohloride 
and platinoobloride form long needles, sol. 
boiling wate r.^ _ 

HETHTL ETHTL EIHEB v. Metiiyi. ethti, 
OXIDE. 

METHYl-ETHYL-ETHYLEBE v. Amylene. 
HBTHYI-ETHYL-OLYOXAL V. Metb* 

■THTD DIEETONE. * 

METHTL-ETHYL^LTOXALIKE O.H,.Ns».«. 

yNEt.CH 

O.H,(OHJ(OA)N,orOH..O^^ Oxal- 

elhyUethyline. (218°). S.G. is '98. formed 
by the action of ethyl bromide on methyl- 
gWoxaline (glyoial-ethyline) (Badziszowski, B, 
16, 489). Formed also from di-ethyl-oxamide 
NEffit.CO.CO.NHEt by treatment with PCI, and 
heating the hydro-iodide (10 g.) of the resulting 
‘ chloroxalethyline ’ 0,HgQiN, with filAq (7 g. of 
3.0.1'9) and amorphous phosphorus (Ig.) for 
6 hours at 140°. The product is dissolved in^ 
water, rendered alkaline, and extracted with 
chloroform (Wallach, A. 214, 998). Oolourless 
Injaid, tritb oarcotio sm*H> 


alcohol. AgNOt gives a crystalline ^p.,Hg01, 
a white pp. The zinc double chloride forms 
crystals melting at [160°]. Bums with a blue 
flame. It is a strong .pase and ppts. metallie 
oxides from their salts. Its zinc double salt 
distilled with lime yields pyrrole, ammonia, HCy, 
ethylene, and raethyl-glyoxaline (para-oxu> 
methylino) (Wallach, A. 214, 306). It acta ’ 
physiologically like atropine (Schulz, B. 18, 
2.3.53). When heated in a sealed tube with 
dilute HjSO, at 240° it yields ethylamine. 
KMnO, yields oxalic acid, NH„ and acetic acid. 
When passed through a red-hot tube it yields 
HCy and methyl-glyoxaline (para-oxal-methyl- 
iue). H.,0, oxidises it to ethyl-oxamide (Badzi- 
Bzewsky, B. 17,1290). 

Salts.—B'HCl: deliquescent crystals.— 
B',H,Pt01„.—B',H,ZnCl,. [160°].—B'^gNO,. 

Methylo-iodide CgHigNjM^I. Crysws, 
V. e. sol. water and alcohol. Not decomposed 
by aqueous NaOH.—C„H,„N 2 ltIcI,. 

Benzylo-chloride 0,H|„N,C,HiCH,Cl. 
Uethyl - ethyl • glyoxaline C,II„N, t.a. 
/NMe.CH 

EtC<; II . Oxalmethylpropyline. ' Tha 
\N—CH 

methylo-iodide B'Mel of this body is formed! 
by the action of Mel on para-ethyl-glyoxalinai 
(Badziszewsky, B. 16, 490). 

References. — Di-hromo-, and cnLono-,. 

HETHYI.-ETHYIi-Or,YOXAI.INE. 

METHYL-ETHYL-OLYOXIM v. Oxim of. 
Methyi. ethyl diketonb. 

METHYL-ETHYL-HYDEOXYLAHINE «.. 
Hydboxylamine demvatives. 

METHYL - ETHYLIDENB ETHYL DI - 
KETONE C,H,A t.e. CH,.CO.CH.Me.CO.CA- 
Acetyl-propionyl-etkane. (167°-170°). Formed! 
by the action of NaOEt on a mixture of di-ethyli 
ketone and acetic ether (Claison a. Ehrhardt,. 

B. 22, 1009). Colourless c.il.—Cu(C,H„0,)r. 
[192°]. Blue crystals (from benzene-ligroin). 

METHYL - ETHYLIDENE DI - ETHYL. 
SULFHONE V. Bi-etiiyl thopylidene di~ 

SDLPHONE. • 

DI -METHYL - ETHYLIDENE - DI -INDOLE’. 
O...A 0 N, ».«. CH,.CH(C,H,MeN), or 

(Nn<^Q‘^<^C),.CHMo. Mhylidene-methyl- 

ketole. [191°]. Formed by heating methyl- 
indole (methyl-ketolo), paraldehyde, and ZnCI,, 
on the water-bath (Fischer, A. 242, 376). 
Colourless prisms, v. sol. alcohol, ether, and! 
acetone. • 

DIMETHYL ETHYLIDENE DIKETONE 
(CH,.CO),CHMe. (166°). Formed from sodium 
methylene dimethyl diketone and Mel (Combes, 

C. B. 106, 868). 

METHYL-ETHYL-INDAZINE 0„H„N, I*. 
.OMe 

0,H.< |\ . Formed by heating methyl- 

• \N.NEt 

^ndazine wth EtI at 100° (Fischer a. Tafel, A. 
227, 803).* Liquid, m. sol. water, v. e. sol. alco¬ 
hol and ether, volatile with steam.-rB'HOl: 
noddies. 

Methyl-ethyl-ifo-isdazine 

Ethyl-quinasoU, 180°]. (2SS°). Foimrt by 
heating its carboxyuo acid at 160°-190° (Fischei 
•. Suzel, 4- 985; Q, 16,. 665). ronuod 
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B]Mj> 7 TedQoiDg the nitrossmine of ethyl-amido- 
toeiophenone, dissolved in dilute aoetio aeiclt 
with zine-dust, adding IfaOH, and distilling 
with steam. The oilycdistillate is dissolved in 
dilute HjSO„ mixed with NaNOj, and extracted 
with ether (Fischer a. Tafol, A. 227, 303). Plates, 
s). sol. water, v. e. sol. alcohol and ether. Vola¬ 
tile with steam, giving off a pungent odour. 
Not affected by nitrous acid ot by Ao.,0. Does 
not reduce Fehling’s solution. Forms crystal¬ 
line pps. with AgNO, and HgCl,, which may be 
recrystallised from hot water in slender ifecdlcs. 
Its salts are extremely soluble in water.— 
B'HjSO,: long needles.—B'.^H,PtCl,: sparingly 
soluble orange prisms.—Plorate: yellow 
needles. 

Methylo-iodide B'Mel. [m”]. 
KETHYL-BTHYL-ISO-INDAZINX CABB- 
, . C-s-CHyCO^ 

OXTLIC ACID O.H,< 

^NEt/ 

Formed by treating the nitrosamine of ethyl-^ 
amido-cinnamio acid with zinc-dust and acctio 
acid (pischer a. Kuzel, A. 221, 28.5). Colourless 
plates [131°] (from water) or groups of smaller 
plates [126°] (from ohloroform-ligroin). SI. sol. 
water, v. sol. alcohol, ether, and chloroform. 
Combines with alkalis and with acids. Does 
not reduce boiling alkaline solutions of silver or 
copper. With bromine in HOAo it forms a 
bromo- derivative [173°] and a di-bromo- deriva¬ 
tive [196°]. 

METHTl-ETHTt-INDOtE 0„H„N U. 
0^,<^g^0Me. (292° i.V.). Fonned by 

heating the phenyl-hydrazide of methyl propyl 
ketone with ZnCl, at 180’ (B. Fischer, 2J. 19, 
1665; A. 236, 132). Yellowish oil, v. si. sol. 
water, v. sol. alcohol and ether. Its piorate 
crystallises from hot benzene in dark-red needles. 
With NaNO, and HOAo it yields a nitrosamine. 

Uethyl • ethyl - indole 0 ,H 4 <[[^gj^CMe. 

Ethyl-methyl-ketole. (288° i.V.). Formed, _to- 
geriier with a base boiling at 256°, by heating 
methyl-indole (methyl-ketole) with EtI and 
alcohol at 100° (B. Fischer a. Steche, B. 20, 
2199). Oil, insol. dilute acids. Colours pine- 
wood red.—Piorate. [146°]. Slender dark- 
red needles (from benzene). 

Ilethyl-ethyl-indole C.H,Me<^®j^Cn. 

tSOiyl-p-tolindoU. (264°). Formed by heating 
its carboxylic acid for some time at 206° (Hegel, 
A. 232, 218). Oil, volatile with steam. Besini- 
fled by cone. HjSO,. Colours pine-wood moist¬ 
ened with HCl red. Fuming gives a red 
colour and a pp. 

Dl-raethyl-ethyl-indolc 0„H„^ i*. 
OJIi<^ 2 t^CMe. (281°). Formed by heating 

bromo-levulio (bromo-acctyl-propionio) acid wltlj 
ethyl-aniline (Wolff, B. 21, 3363)., Yellowish 
oil, V. sol. ether, alcohol, and benzene, si. sol. 
water.-. Piorate B'C,H,(NO,),OH. [106°]. 

Bed needles, m. sol. benzene. 

HETHYL-ETHYI.-IirDOLE CABBOXYLIO 

ACID 0„H„NO, i-e. CHrOA<NE^°°°«®- 
J309°]. Formed from the p-tolyl-ethyl‘hydrazido 
•f pyruvic acid by warming with dilute (10 p a.) 


BOlAq, or with phosphoric acid (Hegel, A, 239, 
918), V. sol. alkalis, ether, and benzene, insol, 
Bgrofn. With NaOCl it yidds a chldro- deriva¬ 
tive, which is converted by boiling water Into 
metbyl-ethyl-i|'-isatin. _ 

PENTA-UETHYI-ET|rYI IODIDE v.Hxftti, 
lonmE. 

KETHYI-ETHTL-ISAnil ». Isatin. 

METHYl-ETHYl-KETOtB o. Mbthvi,- 

ETHVL-lNDOnE. 

HETEYL ETHYL EEiTOKE 0,H.0 U. 
CH,.CO.CHj.CH,. Methyl-acetone. Mol. w. 72. 
(81°) (F. a. D.); (78° at 740 mm.) (Schramm, B. 
16,1681). 8,0.1* •8125 (F. a. D.); aa -8046 (8.), 

Formation.—!, By the action of ZnEt, on 
acetyl chloride, or of ZnMe, on propionyl chlor¬ 
ide (Freund, A. 118, 8; Popoff, A. 146, 289).— 
2. By boiling methyl-acetoaoetio ether with 
potash (Frankland a. Duppa, A. 138, 336), or 
dilute H.j8Q^ (Bdoking, A. 204, 17).—3. Among 
the products of the distillation of crude calcium 
acetate (Fittig, A. 110, 18).— 4. By distilling a 
mixture of calcium acetate and calcium pro- 
pionate (Schramm, B. 16,1581).—6. By the oxi¬ 
dation of sec-butyl alcohol (Kanonnikoff a. 
Saytzeff, A. 176, 377).—6. By the action of 
H.,SO, on crotonylene (Lwoff a. Almfidingen, Bl. 
[2] 37, 493). 

Properites.—Colourless liquid, smelling like 
acetone, miscible with water and alcohol. With 
hydrogen sodium sulphite it forms the compound 
MeCBt(OH).SO,Na »aq (Fittig). 

Beactiom. —1. Sodium converts it into homo- 
lognes of mesityl oxide, of phorone, and of 
pinacone (Lawrenovitch, B. 8, 767). Sodium, 
added to its solution in benzene, forms an oil 
0|jHj„0, smelling like camphor.-2. Chromie 
acid in HOAo oxidises it to acetic acid.— 3. PCI, 
yields di-chloro-butane CBL,.C^.001,.CH,. On 
treating this body with alcoholic potash at 170° 
there is formed OH,.CHj,C!OH, which ultimately 
changes into the isomeric CH,.C1C.CH„ which 
yields hexa-methyUenzene on condensation 
with H-iSO, (Favorsky, Bl. [2] 43, 112).— 4. On 
warming with pyrrol, MeOH, and a little hydro¬ 
chloric acid, there is fonned a bntylidene-pyrrole 

Et. ■ 

Me 


x=0~ 

Xl: 


or di-butylidene-di-pyrrole 




Et 

Mo‘ 


This 


;NH:CH (!lH:NH:( 
body, when crystallised as jaq, melts 

at 80°, but when anhydrous it melts at 142°, 
With alcoholic AgNO, it yields slender needles 
of B',AgNO, (Dennstedt a. Zimmermann, B, 20, 
2454). 

Oxim f^*-^^0:N.0H. {168°oor.), 8.0. 

'9195. Formed by the action of an aqueous 
solution of hydroxylamine on methyl ethyl 
ketone (Janny, B. 16, 2779). Colourless liqtud, 
soluble in ten volumes of water, miscible with 
alcohol and ether. Concentrated NaOHAq forms 
a crystalline Na salt. 

Be/erence. — ExTk-xiouo-taxBTh-wsan-tM- 
TOHB. 

Methyl ethyl diketone 0H,.0O.0O.0£L|.0H|. 
Dikebmeuian*. Aeetyl-propionyl. (108°). S.7Bt 
16°. Formed by the action of amyl nitrite onitt 
mono-osim (nitroso-dl-ethyl. ketone) (MHiewot 
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B. 21, 2177). Formed also from ethyl-aoeto- 
aoetio ethef l/y saponifying with dilute (8 p.o.) 
alkali, treating the product with NaNO, and 
1LS0„ removing alcohol by distillation, adding 
dilute HjSO, (IS p.o.) and ^stilling with steam 
(Von Pechmann, B. 81, 1411, 2140). Dark 
yellow liquid, smelling like qninone, v. sol. ordi¬ 
nary solvents. Forms an unstable compound 
with alcohol. Beads with aniline, forming* q 
compound crystallising in needles and melting 
at 137®. Aqueous* NaOH converts it into a 
‘quinogen,’ and finally into a quinone [112°), 
• which may be reduced to a hydroquinone [220°], 
and yields a phenyl-hydrazide [2^]. 

{a)-Oxim CH 3 .C(NOH).CO.C 2 ll 5 . Isonitroso- 
ii-ethyl ketone. [59°-62°]. Formed by the ac¬ 
tion of amyl nitrite and NaOEt upon di-elhyl 
ketone (Claisen a. Manasse, B. 22,528). Colour¬ 
less plates. 

(fiyOxim CH,.CO.C(NOH).C,H,.*Isonifroso- 
methyl-propyl keteme. [55°]. (1838-187° cor.). 
Formed by the action of KNOj and H^SOj on 
ethyl-acetoacetic other (V. Moyer a. Ziiblin, B, 
11, S23, 605). Crystals, v. e. sol. alcohol and 
other, m. sol. cold water. Dissolves readily in 
alkalis, forming a yellow solution. 

Di-oxim CH,.C(NOH).C(NOH).02H,. [170°]. 
Formed by the action of hydroxylamino on the 
mono-oxira (Schramm, B. 16,180, 2187). Small 
white needles. May be sublimed.—CsHjNjOjNa: 
white pp. 

Bi-acetyl derivative of the di-oxim 
CH,.C(NOAo).C(NOAo).C 2 H,. Prisms, v. sol. 
alcohol and ether, si. sol. hot water. 

{a)-Oxim-l$)-phenyl hydraeide 
OH 3 .C(NOH).C(N.,HPh).C.,H,.. [128°]. Formed 
from the (a)-oxim by treatment with phenyl- 
hydrazine (Otto a. Pechmann, B, 22, 2119). 
Crystallises from benzene and ligroin. 

{$)-Oxim-{a)-phenyl hydraeide 
0H3.C(N.,HPh).C(NOH).C3H3. [131°]. Formed 
from the (/3)-oxim and phct^vl-hydrazine (Otte a. 
Pechmann, B. 22, 2118). Crystallises from 
benzene and ligroin. 

(a)-Phe.ny I-hydraeide 
CHa.O(N 3 lIPh).CO.C 3 H,. [103°]. Formed by 

the action of phenyl-hydrazine on the diketone 
(Otte a. Pechmann, B. 22, 2116). 

{$)-Phenul hydraeide 
CH,.CO.C(N.,lfPh).C 3 H 5 . [117°]. Formed by 
saponifying ethyl-acetoacetic ether by allowing 
it to stand with aqueous KOH, then adding di- 
azobenzeno chloride, and ppg. by sodium acetat# 
solution (Japp a. Klingoman^, O. J. 53,519 ; B. 
21, 660; A. 217, 220). Yellow radiating needles 
or prisms (from benzene). 

Bi-phenyl-hydraeide 

CH,.C(NjHPh).C(N,HPh).C.A- [WS®] (J.); 

[166°-169“] (0. a. M.). Formed by the.action 
Of phenyl-hydrazine on the diketone, on the (0)- 
phenyl-hydrazide, or on tiro (a)-oxim (Von 
Pechmann, B. 21, 1414; Japp, A. 247, 221; 
Claisen a. Menassef B. 22, 528). Yellow 
needles (from benzene), sol. cold cone. HjSO,, 
forming a brown solution. 

KEIEYF-ETHYX-KETONB CABBOZYEIO 
, ACID V. afef%l-AOExoAOBTio Aoin. 

HETETI 1 -ETHTL-MAI.OHIC ACID 
OA-O,».«. OH,.CH,.OMe(CO;a),. Mol. w. 146. 
[119'']. H.O.T. 67,200. k.0.p. 672,800. HJ. 

Vop. III. 


236,700 (Siobmann, Eleber, a. liangbein, J. pr. 
[2] 40,210). 

Bort^tion.—!. By saponifying its ether 
which is obtained by Ireating ethyl-maJonio 
ether with Mel and NaOEt, or methyl-malonio 
ether with EtI and NaOEt (Conrad a. Bisohoff, 
B. 13, 696; A. 204, 140).—2. Together with a 
larger quantity of the isomeric s-di-methyl-suo- 
oinic acid [194°], by reducing the anhydride of 
di-methyl-maleio acid (pyrooinchonio acid) with 
HI or sodium-amalgam (Otto a. Beckurts, B. 18, 
841). * 

Properties.—Prisms, v. sol. water, alcohol, 
and ether. At 180° it splits off COj giving 
valeric acid CH,.CHj.CHMe.CO,,H. A solution 
of its ammonium salt gives pps. with Fed, and 
with salts of Hg and Pb. 

Salt. — AgA'. Sparingly soluble white 
crystalline pp. « 

Ethyl ether (208°). S.G. ^-994. 

Oil, sol. alco hol and other. 

METHYI-ETHYL-METHANE v. Boiank. 

Hethyl-di-ethyl-methane v. Hexame. 

Tri-methyl-ethyl-methane v. Tert-Hxxipic. 

METHYL - ETHYL - PENTAMETHEHYLTL 
METHYL KETONE TBIHYDBIDE 0,.H,,0 tA. 

^CMc.CHEt 

OH,.CO.C^ I . Ethyl-melhyl-dihydro- 
CH,. CH, 

pentene methtjl ketone. (210°-216°). Formed from 
di-methyl butylene diketone dicarboxylio ether 
(di-acetyl-adipie ether) by heating with EtI and 
alcoholic NaOEt. 'The product is freed from 
alcohol by distillation, mixed with water, and the 
oil, which can then be extracted by ether, hy¬ 
drolysed by boiling alcoholic potash (Marshall a. 
Perkin, C. J. 67, 252). 

Oxim C,„U„NO. Oil. 

METHYL-ETHYL-FENTAMETHYLENE 

< 0H,.CHMe 

1 . (124°). Formed 

CH,.CHEt 

by heating mothyl-iodo-ethyl-pentamethylona 
(obtained from methyl-pentamethylenyl-methyl 
carbinol and HI) with amorphous phosphofns 
and HI at 245° (Marshall a. Perkin, jun., 0. 3. 
57, 250). Limpid oil, attacked by bromine with 
difficulty. Bapidly oxidised by boiling dilute 
HNOj. 

METHYL ETHYL OXIDE C,H,0 i.e. 
CH,.O.C.A- Mol. w. 60. (11°). S.G. g -7262 
(Dobriner, A. 243, 2). S.V. 840 (D.). V.D. 
2-158. H.F.p. 68,460 (Thomsen, Th.). H-F.v. 
56,420. * 

Formation. —1. By the action of Mel on 
NaOEt or of EtI on NaOMe (Williamson, P. M. 
[8] 37, 360 O. J. 4, 106, 229).—2. By distilling 
potassium methyl-sulphate with KOEt (Chanoel, 
C. li. 31, 162).—3. By the action of AgjO on a 
mixture of Mol and EtI (Wurtz, J. 1866, 663).— 
A Together with Me.,0 and Et,0 by etherifica¬ 
tion of a mfxture of methyl and ethyl alcohols 
by H,f.O,f(Williamson: cf. Norton a. Prescott, 
Am. 6, 244). 

JPjopcrftes.—Colourless mobile liquKl, with 
ethereal odour. 

MHTHYL-ETHYL-OXY- v. Oxt-ubtevi,- 

BTHVI.. 

METHYL-ETHYL-FHENOL CLH„0 U. 
OI^.O,,H,Et.OH. (216°). Prepared by fusing 
p methyl-ethyl-benzene snlphonio acid with 

T . 
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potasli, dissolving ths nroduoi in water) acidify¬ 
ing, and extraoting with ether (Maszaia, 0, 10i 
S56). OU, si. sol. water. Gives an aznre-blue 
eolonration with FeClj. 

Di-methyl-ethyl-phenol OJH^ejEt(OH) 
[6:8:1:2] ? [37°]; (245°). Obtained by potash- 
fusion from the corresponding di-methyl-ethyl 
benzene sulphonic acid (Stahl, B. 23,990). FeCl, 
gives an intense green colour in alcoholic (not in 
aqueons) solution. 

METHYL - ETHYL - PHENYL - AMINE t>, 

Asnno-Tontii-EXHANE. 

Tri-methyl-di-ethyl-phenyl-amine C„Hj,N 
i.«.0,Me,Etj.NH,[l:2:5:3:6:4]. (286°-290°). S.G. 
‘971. Colourless oil. Obtained by heating a 
mixture of mono- and di-ethyl-pseudo-cumidine 
with an equal weight of ethyl iodide at 200°- 
280° for 8-10 hours (Buttan, 0. J. 49, 813; B. 
19, 2383). c. 

Salts.—B'HCl: needles; easily sol. alcohol, 
y. si. sol. hot water, insol. cold water. The 
acetate and sulphate form easily soluble 
needles. The oxalate forms very sparingly 
soluble quadratic prisms. 

_ ,4ce<pZderiuotiueO,MejEtj.NHAo:[182’]; 
needles. 

DI-METHYL - DI - ETHYL -p - PH ENYLENE- 
DIAMINE ».c. C.H.(NMeJ(NEt.,). 

(266°). Prepared by heating di-ethyl-p-phenyl- 
ene-dismine with methyl alcohol and HCl (Lipp- 
mann a. Fleissner, Jlf. 4, 788). Light-yellow oil. 

Di-methylo-di-iodide B"Mejl 2 . [218°]. 
Formed by heating di-ethyl-amido-benzcne-azo- 
di-ethyl-aniline with Mel. Transparent four¬ 
sided prisms.—B"Me 2 ljCdIj: silky needles.— 
B''MejPtCl,: orange-redneedles.—B"(McAuCl,),: 
ycUow leaflets.—B"2MeOC.iI,(NOj),. [235°]. 
Yellow needles. 

DI METHYL ETHYL PHOSPHATEC,H„PO, 
i.«. Me,EtPO). (203° cor.). S.G. 2 1-1762. S.V. 
161‘1 (Lossen, A. 254, 74). Formed from 
Me,AgPO, and EtI (Weger, A. 221, 90). 

METHYL-DI-ETHYL-PHOSPHINE C,H„P 
M. Et^Me. (111°). Formed by heating tri- 
ethyl-phosphine methylo-chloride Et^FMeCl at 
800° (Collie, C. J. 63, 719). Combines with 
sulphur and with oxygen. Forms rod crystals 
with eSf 

Methylo-chloride t>. Ethylo-ehloride of 
JH-methyl-elhyl-phosjahine. 

Ethylo-iodide v, Tai-ETHix-raossHiNa 

XETETn-IODIDE. 

Di-metbyl-ethyl-phosphine Me^PEt. (84°). 
Formed by heating Me^FEtHCl (the product of 
the distillation of its ethylo-ehloride) with aque¬ 
ous NaOH pUib, C. J. 63, 720). 

Methylo-chloride v. Ethylo-ehloride of 
TBI-narHXL-FHOSPHlIIE. 

Ethylo-ehloride MejPEtjCl. Formed 
from Me.)PEt,I, the product of the union of 
EtjPMe and Mel. Split up by heat into ethylene 
and MejPEtHOl (Collie). s 

METHYL - TSI - ETHYL - PHOSPHONIOM 
OHLOBIDE o. Methylo-iodide of Tai-BTaxi.- 

FHOSFltlinE. , 

Di-methyl-di-ethyl-phosphonium chloride o. 
Ethylo-ehloride of Di-methyl-ethyl-phosphine. ,, 

Tri-methyl-ethyl-phosphosium chloride o. 
Ethylo-ehloride of Tai-mTHYn-FHOSFHraE. 

METHYL-ETHYL-PINACOHE «. Bl-oxx- 
•exua. 


KSTHYL-EIEYL-PIPESJDnrS v.Hann.- 

BTHTii-Fxiunnn HBZxBmBinB. r. 

HETHYL-ETBTL-PSOPIOHXO ACID «. 

Hexoio Acm. 

METHYL-ETHYL-PBOPYL ALCOHOL «. 

Baxvi, ALCOBOii. n 

METHYL-ETHYL-PEOPYL-AMINE C,H„N 
i.e. C,H)NMeEt. A product Of the destructive 
.distillation of the methylo-hydroxide of ethyl- 
codeine (Von Gerichten a. SchrOtter, B. 16,1484). 
Volatile base, smelling lilte trimethylamine.— 
B'jHjPtCl,. Long orange needles, v. sol. water, 
si. sol. alcohol. 

METHYL-ETHYL-PBOPYL-CABBINOL v 
Tert-HEPTYL awjohoi,. 

METHYL-ETHYL-PSOPYLENE «. Eaxnr 

ENS. 

METHYL-ETHYL-PBOPYL-METHAHE o. 

Heptane. 

DI-MBIHYL-DI-ETHYL-PYBAZINE 
G..H.A i.3. Di-ethyl-keUne. 

(216° cor.). V.D. 6‘63 (oalo. 6 - 68 ). Prepared 
by reduction of the oxim of methyl ethyl diketone 
(methyl nitroso-propyl ketone) Mo.CO.C(NOH).Bt 
with tin and HCl, or with sodium-amalgam 
(Treadwell, B. 14, 1461). Colourless oil with 
narcotic smell and alkaline reaction. It is a 
weak poison. Combines with water forming a 
crystalline hydrate. Not affected by Mel, acetic 
anhydride, or HI. Bromine added to its solution 
inHOAo ppts. CiJSuNjBrj as an unstable yellow 
compound. Very dilute potassium permanganate 
oxidises it to di-metbyl-pyrazine di-carboxyUc acid 

anhydride (Oeconomides, B. 19, 2524).— B'HCl. 
I,arge colourless crystals.—B'jH^PtCl,. Soluble 
rod prisms.—B'AgNOj. Crystals, almost insol. 
cold water, v. e. sol. dilute HNO, (Treadwell, B. 
14, 2158). 

Hydrate B'xeq. [43°]. Large prisms (by 
sublimation). Giv«s up its water in dry air, be¬ 
coming liquid. 

METHYL-ETHYL-PYBIDINE C,H„N i-e. 
N<^p^g®^j^CEt. {ayCollidine. Mol. w. 121. 

(179°). S.G. 2 -929 (Bichard, Bl. [2] 32, 488); 

-929 (Weidel a. Pick, Ilf. 6 , 659). S.V. 167-9 
(Bamsay). A base found, togeNier with many 
others, among the products of the dry distillation 
of bones (Anderson, P.' M, [4] 9, 146, 214; A, 
94, 360), of bituminous shale (Greville Williams, 
*C. J. 7, 97) and oLpeat (Churoh a. Owen, P. M. 
[4] 20,110). It oucurs in coal tar. Colourless 
oil, with unpleasant odour. Fumes with HCl. 
V. si. sol. water, separating again when warmed, 
V. sol. alcohol, ether, and oils. Ppts. ferric, alu¬ 
minium, cfiromium, and mercurous oxides from 
theirtsalts, but not manganese and nickel oxidw. 
Its salts are deliquescent and gummy. EMn 04 
oxidises it to pyridine dicarboxylic (lutidinio) 
acid [219°], which is converted by neat into 
pyridine carboxylic ac& [802°].—B'^H^PtOl,. 
Orange-yellow flakes. 

Ethylo-iodideB'Eil. Oil.— 
( 6 'EtCl) 2 PtCl 4 . Sparingly soluble crystallinepp. 
knderson, P. M. [4] 9, 221). 

‘o’-Collidine 0,H,,N. (179°-188'n. This 

base, according to Oeimsner de Coninck {A. Oh. 
[6] 27, 468), accompanies (fl)-eollidui« is the 
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prodaot of tbe digiillation of cinchonine with 
kOH. It Hi perhaps identical with (a)-collidine. 

When ‘ a’-collidine ie heated with ethylene 
ehlorhydrin and a little water for a few hoars at 
100° combination takes place. After removing 
nnoombined collidine ahd ehlorhydrin by shaking 
with ether, the residue is evaporated in vacuo. 
PtCl, forms with the product an orange-yellow pp. 
of (0,H„N(C,H,OH)Cl|^tCh. Boiling water V 
moves HCl, forming oxethyl-a-collidine chloro- 
platinite {C,H,„N(cXOH)CllsPtClj. This forms 
brilliant scales (from alcohol). Oxethyl-o-colli- 
dine forms a gold salt, B'AnCl,, o^ystallising in 
thin golden needles (Wurtz, Pr. 83, 460; C. B. 
96, 263 ; Bl. [2] 39, 636). 

Bethyl-ethyl-pyridine N<^gg:pg^CMe. 

g -Collidine. (196°). S.G. 2 -966.’ V.D. 4-25 
Jo. 4'19). Obtained by distilling cinchonine or 
brucine with KOH (Oeohsnor de Coninck, C. B. 
91, 296; A. Ch. [6] 27, 469; Bf.[2?67,4.57; 42, 
100; B. T. C. 1, 132; cf. Greville Williams, 
Tr. E. 21, Part 2; A. Gh. [3] 46, 488). Colour¬ 
less, mobile, highly refractive liquid, rapidly 
turning yellow on exposure to air. SI. sol. water, 
sol. alcohol 'and ether. When left in contact 
with moist air it takes up water (1 mol.) but 
does not form a well-de6ned hydrate. Potassium 
permanganate oxidises it to homo-nicotinic acid 

CH oinchomeronic acid 

N'^^®=®^°*^)^C.COjH, and formic acid. It 

is very poisonous, a sub-cutaneous injection of 
*1 g. paralysing the nerve centres. HI reduces 
it to the hydride CjHuN, and, at 250°, forms a 
brown oil C,H, 2 NI,. Sodium in alcohol reduces 
it to the hoxabydride C,H„N (176°-180°). 

Salts.—B'HCl. White deliquescent tables. 
—B',H.,PtCl,. S. 2-1 at 60° (Richard, Bl. [2] 32, 
488). Orange-red powder, converted by boiling 
water into B'jPtCl,, a yellow crystalline powder. 
— B'HAuCl,. — B'jHjCMAkCl,. — B'.;H.,HgCl,. 
Minute white needles, si. sol. water, insol. ^oo- 
hol. 

Methyl-ethyl-pyridine N 

Aldehyde collidine. (176°). S.G. | -9389 (D.). 

Occurrence. —As acetate in fusel oil (Kramer 
a. Pinner, B. 8j 77). 

Formation. —I. By heating ethylidene chlor¬ 
ide with alcoholic or aqueous ammonia for 12 
hours at 160° (Kramer, Z. [2] 6,668; B. 3, 202e 
DUrkopf, B. 18, 920). Ethylidene bromide may 
be used instead of the chloride, the temperature 
employed being then 126°-140° (Tavildaroff, A. 
176, 12).—2. By heating an alcoholic solution of 
aldehyde-ammonia at 120° (Baeyeraa. Ador, A. 
165,297). ‘ Para ’-collidine, picoline, and li^tidine 
are also formed in this reaction (Vohl, J. 1870, 
807).—8. By distilling aldol-amraonia (alde- 
hydine) (Wurtz, Bl. [2] 31, 433).—4. By heating 
glycol with ammoniuna chloride for 8 hours at 
186° ; the yield being from 16 to 20 p.o. of the 
theoretical quantity (Hofmann, B. 17,1906j.—6. 
By heating ethylene chloride with ethylamine at 
190° (Hofmann, B. 17, 1907).-6. By heating 
raroldebyde with acetamide and P,0, at 160° 
(Hesekiel, B. 18,8091).—7. By heating aldehyde- 
ammonia with paraldehyde at 320° (Ladenburg 
a. Dth^epf, A. 247,43). 


Properties.—Oil, with aromatic odour, insol. 
water and dilute acids, v. sol. alcohol and ether. 
Funies with HCl. Oxidised by KMnO, to methyl- 

pyridine carboxylic acid 

andisocinchomeronio acid N '^oh-C(CO^^ 
(Durkopf a. Schlaugk, B. 21, 294; cf. Wischno- 
gradsky, B. 12, 1606). Bromine forms an oily 
compound. Fuming HIAq and amorphous 
phosphorus at 140° yield brownish-blue prisma 
of C^HuNI, or OiHi-NI, (Ladenburg, B. 14,232). 
• Sodium, acting on its alcoholic solution, forms a 
hexahydrido. Heated for some days at 100° with 
glycolic ehlorhydrin and a little water it forma 
oxethyl-aldehydine, of which the platino- 
chloride, (C,H„N(C,,H,OH)Cl)jPtCl„ forma 
orange crystals (from dilute alcohol). It may be 
decomposed by HjS; the hydrochldlide produced 
would not crystallise, but it is converted by Ag^O 
into a caustic base (Wurtz, Pr. 33, 448). 

Salts.—B'jHjPtCl,. [180°]. Very unstable 
trimetrio crystals.—B'HAuCl,. [72°]. Yellow 
needles, v. sol. water (Hesekiel, cf. Herzigf M. 2, 
404).-B'OA(NO,),,OH. [167°]. Greenish- 

yellow four-sided tables. 

Ethylo-iodide B'Etl. Trimetrio tables, 
V. sol. water and alcohol. Yields (B'EtCl)jPtClj 
crystallising in needles or prisms. 

Methyl-ethyl-pyridine 

(161°). S.G. s -9301. Formed by heating (a)- 
methyl-pyridino (a-picolino) with EtI at 280°- 
300° (Ladenburg a. Schultz, A. 247, 46 ; B. 20, 
2720). Liquid, almost insol. water, but takes 
up water from the air. Very volatile with steam. 
Oxidised by KMnO, to pyridine dicarboxylio 

acid N<cjco!H)-CH^®^ Sodium re¬ 

duces it, in alcoholic solution, to a hexahydride. 

Salts.—B'.,H,PtCl.. [174°]. Triclinio tables, 
el. sol. cold, V. sol. hot, water, insol. alcohol.— 
B'HAuCl,. [110°]. Yellow needles, si. sol. 
water, v. sol. ether-alcohol. , 

Methyl-ethyl-pyridine N<^Q^®'p^^CEt. 

(173°). S.G. 2'9363: M -9218. Formed by 
heating (o)-methyl-pyridine with EtI at 280°- 
300°, and separated from the preceding by frac¬ 
tional distillation (Schultz, B. 20, 2720; Laden- 
burg, A. 247, 46). Colourless hygroscopic liquid, 
with unpleasant odour, si. sol. water. Oxidised 
by KMnO, to .pyridine dicarboxylio acid 

N<CH^^-Sodium, added to 

its alcoholic solution, reduces it to the corre¬ 
sponding hexahydrido. 

Salts.—B'.,H.,P101,. [190°]. Eeddish-yelloW 
plates, si. sol. cold, v. sol. hot, water, insol. alco¬ 
hol.—B'HAuCl,. [90°]. Yellow needles, si. soh 
cftld, m. soK hot, water, v. e. sol. alcohol.— 
7he phosphomolybdate and_ bismuth- 
iodide are amorphous, the cadmium iodide 
and periodide are oily. • 

FaracollldineC,H„N. (220°-230°). Farmed, 
together with the collidine boiling at 176°, by 
Seating aldehyde-ammonia (Baeyer a. Ador, 4- 
166,807). Liquid, with pungent aromatic odour. 
Its salts crystallise with difficulty. Its ethylo- 
iodide is syrupy. The platinoohloride is amor¬ 
phous. 
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Iiomeiide of oollidiae,—Obtained by the 
pntrefaction at 40° of pancreas (200 g.) mixed 
■with gelatin (600 g.) and water (10,000 g.). 'Alter 
6 days the liquid is itistilled, first with H^SO, 
and afterwards with baryta. The alkaline dis¬ 
tillate is neutralised by HGl, evaporated to dry¬ 
ness, and extracted with alcohol. The hydro¬ 
chloride of the base crystallises from alcohol in 
trimetrio needles. The free base is got by adding 
NaOH to the hydrochloride and shaking with 
ether (Nencki, J. pr. [2] 26.49).—(B',HtV).jriCl,. 
Flat needles. Gives oS an odour of xylene when 
distilled. The base is not identical with colli¬ 
dine (from NHj and ethylidene chloride), for it 
differs in odour, in the crystalline form of the 
platino-ohloride, and in being more soluble in 
water. 

Isomeride of collidine (202°). S.G. 

• "OST). Occurs in the flesh of putrid cuttle-fish 
(Oeohsner de Coninck, C. B. 106, 858, 1604). 
Mobile liquid, v. sol. water, alcohol, and ether. 
Absorbs moisture from the air, becoming brown. 
— B'HC l. Deliquescent radiating masses. — 
B'.HJPtCl,. Deep-yellow crystals, almost insol. 
cold water. Decomposed by hot water, with for¬ 
mation of B',PtCl„ a pale-brown powder.— 
B'fH^gCl,. Small white needles.—B'jHjHgjCl,. 
Long yellowish needles. 

Mtthylo “iodide B^Mel. Slender needles. 

Itomeride of collidine v. Tni-smTUYii-pyB- 
lonnt. 

Bi-methyl-etbyl-pyridine C^„N. Parvol- 
im. (199° cor.) (D. a. G.). S.G. ? -9419; 
V-9289 (D. a. S.). 

Formatiem.— \. By heating propionic alde¬ 
hyde-ammonia (Waage, M. 4, 718).—2. By heat¬ 
ing methyl-ethyl-acrolein-ammouia (Hoppe, M. 
9, 643).—3. By heating propionic aldehyde with 
acetamide and PjO, (Hesekiel, B. 18, 3097).— 
4. By heating propionic aldehyde-ammonia with 
paraldehyde in sealed tubes for 10 hours at 210° 
(Dilrkopf a. Sohlaugk, B. 21, 832).—5. By heat- 
ii^ propionic aldehyde-ammonia (4 g.) with pro¬ 
pionic aldehyde (6'5 g.) lor 6 hours at 210° 
(Diirkopf a. GSttsch, B. 23, 685). 

Prqperfies.—Colourless oil, not turned brown 
by light and air, with faint and not unpleasant 
smell. M. sol. cold water, el. sol. hot water, v. 
sol. alcohol and ether. KMnO^ oxidises it 
to methyl-pyridine dicarboxylic acid [225°] and 
pyridine tricarboxylic acid [318°]. 

Balts.—^B'jH^tCl,. [l&J®]. Large mono- 
clinio crystals, si. sol. cold’watcr.—B'HAuCl^. 
[82°]. Glittering lemon-yellow spangles, si. sol. 
cold water. Not hygroscopic. — B'ElHgjOlj. 
[119°]. Long pointed needles, almost insol. 
•old water.—B'C.H,(NOj),OH. [162°]. Yellow 
plates. 

Di-aethyl-sthyl-pyridine C,H»N. (217°). 
Formed, together with the precediag, by heatirig 
propionic aldehyde-ammonia with propioilio 
aldehyde at 200° (Durkopf a. GOtfsch, B, 23, 
692). t Oolonrless liquid, not affected by air and 
light. Has a faint odour of nicotine. V. sol. 
alcohol and ether, si. sol. water. Yields a di¬ 
methyl-pyridine carboxylic acid on oxidation, i 

Balts.—B'»H^tCl„. [aboT6270°]. Yellowish- 
xed needles, si. sol. water.—B'BU.uCl^. [140°]. 
Blender lemon^ellow needles, si. sol. water 
•ontaining EOl.—B'HEgOlr [169°]. Long 


glittering spangles or well-formed monoolini« 
crystals, si. sol. cold water. t 

Bi-methyl-ethyl-pyrldine 0^„N Le. 

^<0M6;cH>®®*- S.G.14-916. 8. 

1'3 at 0°. Obtained byfihe action of propionie 
aldehyde and ammonia on acetoacetio ether 
(Jaeokle, A. 246, 46). Formed also by heating 
40 redness a mixture of potassium di-methyl- 
ethyl-pyridine dioarboxylate (1 mol.) with lima 
(2 mols.) (Engelmann, A. 2Sl, 44). Liquid, more 
soluble in cold than in hot water. Its solution 
has a very bitter taste. KMnO, oxidises it to' 
methyl-ethyl-pyridine carboxylic acid and 
uvitonic acid. 

Salts.—B'^jPtCl,. [211°]. Crystalline 
pp., V. sol. hot water and alcohol.—B'^HjCrjO,. 
Crystalline pp.—Piorate. [120°]. Needles. 

METHYL-ETHYL-PYBIDINE BIHYDBIOE 
CjHijN. \0)-Di-hydro-collidim. (200°-206°). 
Formed byfceating (6)-collidine with HIAq and 
red phosphorus at 140° (Oeohsner de Coninck, 
Bl. [2] 42,116). 

Methyl-ethyl-pyridine hexahydride 0,H„N. 
(c. 177°). Formed by adding sodium to an al¬ 
coholic solution of (3)-collidine (Oeohsner de 
Coninck, Bl. [2] 42,116). 

Methyl-ethyl-pyridine hexahydride 0,H„N 

i.e. NH<^™®j®^*«>CH,. Copellidine. (164°). 

S.G. - ‘8653; w -8646. Formed from the col¬ 
lidine derived from aldehyde, by reduction in 
alcoholic solution with sodium (Diirkopf, B. 18, 
920; Ladenburg, A. 247, 90). Colourless alka¬ 
line liquid, si. sol. water. Its physiological 
action resembles that of coniine, but is weaker. 

Salts.—B'HCl. [171°]. Colourless needles, 

V. sol. water.—B'HBr. [166°]. Tufts of needles. 
—B'HAuCl,. [104°]. Dimetrio prisms, v. sol. hot 
water.—B'jHjPtCl,. [147°]. Long yellow needles, 
V. e. sol. water. 

Acetyl derivative 0,H,.NAo. (264°). 
S.G. i -9787; V 

Methyl-ethyl-pyridine hexahydride 
NH<Scn;>CHr- (147°-161°). S.G.h 

•8650; ^ -8410. Formed by reducing the cor¬ 
responding methyl-ethyl-pyridine in alcoholio 
solution with sodium, the product being purified 
by means of its oily nitrosamine'(Schultz, S.20, 
2723 i Ladenburg, A. 247, 95). Colourless alka¬ 
line liquid, smeUing strongly like ammonia and 
,like piperidine, si. sol. water. 

Salts.—B'HCl. Needles, Y. e. sol.waterand 
alcohol.—B'HBr.' Needles. , 

Methyl-ethyl-pyridine hexahydride 

NH<^™.®c|[^CHEt. Copellidine. (165*. 

160°[. aO. 2 ^8616: aa -8389. Obtained by 
reducing the corresponding methyl-ethyl-pyri- 
dine in alcoholio solution with sodium, the 
product being purified by means of the niitos- 
amine (Ladenburg a. Sqjiultz, B. 20, 2723; A. 
247, 96). Colourless, strongly alkaline liquid. 
—B'HCl. [o. 213°]. White needles, T. e. sol. 
water and alcohol. 

v-Methyl-ethyl-pyrUine hexahydride 
NMe<g™‘ °|p>CHr (e. 149°). S.G. * 

‘8496. Formedby the aetion of Mel on the 
corresponding ethyl-pyridine hexahydride die* 
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■olred in MfOB, the prodnot being distilled 
with strong ^ueous NaOU (Ladonburg, 
A. 247, 71), Liquid, smelling like I'-methyl- 
pyridine hezahydride; si. sol. water. Its 
hydrochloride crystajlisos in small needles. 

Si-methyl>ethyl.pyridine hezahydride 
C^„N. ParpevoUne. (177°). S.G. ? -8028; 
y ‘8642; y -8474. Formed at the same timd 
as di-methyl-ethyl-pnidine (199°), when pro- 
ionio aldehyde-amnronia and propionic alde- 
yde ate heated together at 200°. Formed also 
T)y reducing the same di-mcthyl-ethyl-pyridino 
by adding sodium to its alcoholic solution 
(Dflrkopl a. Gdttsch, B. 23, 090). Very mobile 
colourless liquid, with penetrating odour like 
rotten hay, v. sol. ether and alcohol, si. sol. 
water. Strongly alkaline in reaction. — 
B'lHjCdl,. [120°-130°J. White sparingly 
soluble needles (from hot water).—Th# hydro¬ 
chloride and hydroiodido are hygroscopic. 
Chlorides of gold and of platinum give no pp. in 
dilate solution, and oily pps. in concentrated 
solutions. Picric acid acts in like manner. 

Di-methyl-ethyl-pyridine hezahydride 

i.e. y-Methyl- 

copelMine. (166°). V.D. (H-l) 139'6 (obs.). 
S.G. 5 •8619; ’j ’844. Formed from methyl- 
ethyl-pyridine hezahydride (164°) and Mel in 
the cold (Ladeiiburg a. Durkopf, B. 18, 926; A. 
247,90). Strongly alkaline colourless oil, si. 
sol. water.—B'HBr [181°J. White needles.— 
Picrate [162°]. Yellow needles. 

Methylo-iodide B'Mel. [268°]. Long 
white needles, m. sol. water; v. sol. alcohol, ppd. 
by ether from alcoholic solution. With moist 
Ag,0 it yields a methylo-hydrozide which is 
split up on distillation into water andtri-methyl- 
etfayl-pyridine. 

Methylo-chloride B'MeOl. Formed from 
theiodidebyshakingwith AgCl.—(B'MeCl).iPtCl,. 
Yellow ootahedra. — (B'Mel31)jHgCl,. [108°]. 
Long white needles. 

Dl-methyl-athyl-pyridlno hezahydride 
0,H„N i.e. NH<®g“®;®g»>CHEt. Parpevol- 

ine. Ethyl-lupctidine. (167°) at 726 mm. 
Formed by reducing di-methyl-ethyl-pyridine 
(187°) in alcoholic solution with sodium (Jaeckle, 
A. 246, 46). Liquid. Gives, in a dilute alco¬ 
holic solution, dark-brown pps. with silver or 
mercurous nitrate.—-B'jHjPtCl,. Orange prisms.* 
—B'jHjCrjO,. Long prisms. ‘ 

Trt-metbyl-ethyl-pyridine hezahydride 
OigHjiN i.e. OjHijMeNMe. Di methyl-coUidine 
h^cahydride. ik-methyl-copellidine. (172°). 
S.G. V •7816. Formed by distillatfbn of the 
methylo-hydrozide of v-methyl-copellidine (di¬ 
methyl - ethyl - pyridine hezahydride) (165°) 
(Biirkopl, B. 18, 927; Ladenburg, A. 247, 
94). Colourless alkaline liquid, si. sol. water. 
Smells like trimethylaiAine.—B'HAuCl 4 . Yellow 
needles or glistening plates.—^B'jHjPtOl,. [93°]. 
Silky yellow needles. j 

■XTHyL-ETHYl-FYEIDINE CABBOXYLIC 
ACID 0,p„NO, U. 

Formed by ozidising the corresponding di- 
methyl-ethyl-pyridine with KMnO. (Altar, A. 
«8,189) r-(HA'),HJ?t01,. .[We^. Bed prisms, j 


Di-methyl-ethyl-pyridine diearbozylic acid 
0 .,H.,ll 04 ».e. N<C^®:gjgg>OEt. Parvol- 
ine dicarboxylic acid. [290°]. Obtaided by 
saponifying its ether with alcoholic potash 
(Engelmann, A. 231, 40). Thick prisms, m. sol. 
cold water and alcohol; decomposed on fusion. 

^ On distillation with lime it yields di-methyl- 
ethyl-pyridinc.—BaA' 3aq. Plates, v. e. soh 
water.—GI jA") 2HC1 aq. Prisms. 

Ethpi ether EiJl". (305°-308°). Formed 
by passing nitrous acid gas into an alcoholic 
solution of the dihydride. Thick liquid.— 
(Et 2 A"LHjPtCl,. [139°]. Long prisms (from 
alcohol). 

DI-METHYL-ETHYL. PYBIDINE DIHY- 
DEIDE DICABBOXYLIC ETHEB i.e. 

^®'^CMe:C(CO^t|^^^^'^' Syitroparvoiine 
diearboxylic ether. [110°]. Formed by boiling 
acctoacetic ether (46 g.) with propionic aldehyde 
(10 g.) and alcoholic ammonia (Engelmann, A. 
231, 38). Prisms (from alcohol); v. e. sol. hot 
alcohol, ether, chloroform, and benzene. * 
METHYL-ETHYL-PYBIMIDIlfE 0,H„N, i.e. 

CEt<^;“J®^CH. (160°). Formed by redu- 

ciug oxy-methyl-ethyl-pyrimidine with zinc-dust 
(Pinner, B. 22,1619). Prisms. 

{Py. 2:3)-METHYL-ErHYL.QDIirOLIHE 
/CH:CMe 

OijHijN i.c. 0„ll/ I [66°]. (268° at 710 
\ N;CEt 

mm.). Formed by the action of propionic alde¬ 
hyde and HCl upon aniline (Doebner a. Miller, 
B. 17,1714). Large monoclinio prisms. V. sol. 
alcohol, ether, and benzene, el. sol. water. On 
oxidation with CrOj and HjSO^ it yields (Py. 2)- 
methyl quinolino-(Py. 3)-oarboxylio acid. 

Salts.—B' 2 n. 4 Cl 4 PtGl 4 : line yellow needles. 
—Prorate B'C„Hj(N 02 ) 30 H: yellow crystals.— 
B'-^HjCr-P,; small yellowish-brown prisms. 

Methylo-iodide B'Mel: [196°]; yellow 
needles, insol. ether. • 

(B. 2)-Uethyl-(i’y, 3)-ethyl.qninoline 
.CH:CH 

CjH,(CH,)^ I . Ethyl-toluquinoline. 
\ N:6(CA) 

[60°]. (270° at 718 mm.). Formed by heating 
its (Py. 2)-carboxylic acid (Harz, B. 18, 3396). 
White needles. V. sol. ether or petroleum- 
ether. Yields on oxidation ethyl-quinoline 
carboxylic acid (Daniel, B. 23, 2267). 

Salts.—B'HCl* : small white concentric 
crystals.—B'HNO,* : line white needles. — 
B'jHaSO,* : coloirrless crystals.—B'^Cl^tOL: 
line orange needles, sol. hot water, sparingly 
incold.—B'C„Hj(NOjjOH: [244°]; verysparingly 
soluble yellow microscopic crystals. ‘ 

. (B. i-Py. 2)-Di-methyl-(.^. 3)-ethyl-qaisol- 
; • .CH:C(CH,) 

ine O.H,(CHJ< j . [44°]. (280° at 
\ N:(!j(OA) 

717 mm.). Formed by the action of pr^ionlc 
aldehyde and HCl upon o-toluidine (Harz, B. 18, 
3400). Large colourless monoclinio crystab. 
It is reduced by tin and HOI to a tetra-hydiide, 
which is a yellowish oil of boiling-point 276° at 
724 mm. Yields methyl-ethyl-quinoline (B. 4)- 
oarbozylic acid on oxidation. 

Salts.—^B'HOls : easily soluble fine colour-. 
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leu needles.—B'HI”: very long colourless 
needles, v. sol. hot water, very sparingly in Isold. 
—B'HjOljPtCljjlargelSlates.—B'O.Hj(NOj),OH; 
[187°]; nearly insoluble yellow needles. 

Methylo-iodide B'Mel 2a(i: white needles. 
Gives (B'MeCl)2Pt01(: small glistening orange- 
red needles. 

IB. lor3 Py. 2)-Di-methyl-(Py. 3)-ethyl- 
.CH:C(CH,) 

quinoline O^nJCnj)/ | . [41°]., (288°- 

\ N:0(C.A) 

292° at 720 mm.). Formed by the action oi pro- 
pionio aldehyde and HGl upon m-toluidine 
(Harz, B. 18, 3397). Colourless trimetrio hexa¬ 
gonal plates. It is reduced by tin and HCl to a 
tetrahydrido, which is a colourless oil of boiling- 
point 282°-285° at 720 mm. 

Salts.—B'HCl*: easily soluble colourless 
prisms.—B'HI* : long colourless needles, soluble 
in hot water, very sparingly soluble in cold.— 
B'jHjCijPtOl, 2aq : orange plates or fine needles, 
si. sol. cold water.—B’C„H 5 (NOj)jOH: [220°]; 
yellow needles, sol. hot alcohol, nearly insol. 
water. 

Methylo-iodide B'Mel aq : yellow needles, 
T. sol. hot water; gives (B'MeCij^PtOlj: small 
glistening orango-red crystals. 

(B. 2-Py. 2)-Di-niethyl-(7^2t. 3)-ethyl-quinoI. 

.CH:C(CH,) 

ine OjHj(CH,)< I [64°]. (288° at 

\ N:C(CjHJ 

720 mm.). Prepared by ading propionic alde¬ 
hyde (60 g.) to a cooled mixture of p-toluidino 
(60 g.) and strong HCl (90 g.), finally heating for 
a short time on the water-bath. White trime¬ 
tric crystals. Sparingly volatile with steam. V. 
Bol. alcohol, ether, and benzene, insol. water. 
It is reduced by tin and HCl to a tetra-hydride 
(286°). It combines with bromine, forming a 
dibromide, which crystallises in yellow needles 
[91°]. By CrOj and dilute H.^SO, it is oxidised 
to (B. 2)-methyl-(Pj/. 3)-ethyl-quinoline {Py. 2)- 
oalboxylio acid. 

Salts.—B'HCl: syrup, which slowly crys¬ 
tallises.—B'HBr: easily solublo white silky 
needles.—B'HI: long colourless needles, v. 
sol. hot water, sparingly in cold.- B^^HjCrjO,: 
sparinglysolubleredneedles.—B'jH^CljPtCl, 2aq: 
orange-red needles. [208°] (Jungmann, B. 23, 
2273y.-B'OA(NOj),OH: [177°]; small yellow 
needles. 

Methylo-iodide B'Mel tq: [218°]; mono- 
clinic yellow crystals. 

Methylo-chloride B'MeOl, colourless 
soluble needles.—(B'MeCl)jFtCl«. 

Ethylo-iodide B'Etl laq : [114°] j small 
yellow crystals.—(B'EtCll^PtCI^aq: glistening 
crystals (Harz, B. 18, 3384). 

References. —Aumo-, Di-bboko-^^Nitro-, aq^ 
On -UETHYL-STHYL>QUIKOUN£8. « 

(B. 2,4 Py. 2).lH-metliyl-(P|A 8)-ethyl- 
quinoline C.H,(CH.),<®f;g“® [62°]. (2^). 

Formed hrom (l,3,4)-xylidine, propionio aldehyde 
and HCl (Walalmtt, B. 23,2270). Triolinio tables; 
(horn alcohol); gives on oxidation {B. 2, Py. 3)- 
di-methyl.(i^. 3)-ethyl-quinoline-(B. 4)-earb- 
oxyUo acid [188°].—B’^APtCV—B'HOl 8aq.— 
BH,30,. Monoclinio crystals.—B'H,0r,0,,— 
<£‘HNO,., MonooUnie crystals (Iroin alooboi- 


ether). — B'0,H,(NO,),OB. [183)]. tcllow 

needles. 

Mettiylo-iodideB'MA. Needles. 

{Py. 2,4)-]l[othyl-ethyl.qniaoUne dihydrids 

^•^^NmicH® heating 

methy 1-ethyl-indole with MeOH and Mel for 15 
b&nrs at 120° (Fischer a. Bteche, A. 242, 363). 
Oil, forming ve^ soluble salts. 

Py. (2,3) -Hethyl-ethyl-qliinoUne tetrahydrido 
/OHj.CHMe 

0,jH„N i.e. O.H.< | . (262° at 720 ■ 

\NH.CHEt 

mm.). Formed by reduction of (Py. 2:3)-methyl- 
ethyl-quinoline with tin and HCl (Doebner a. 
Miller, B. 17; 1716). Colourless liquid. Fe,01, 
gives a red colouration.—B'HCl: sparingly soluble 
colourless concentric needles. 

(Py. 3fi) ■ Methyl - ethyl - quinoline tetra- 
f /CH,.CH, 

hydride C,„H, 2 NEt i.e, CjH,^ | 

\NEt.CHMe 

(256°). Obtained by reducing (Py. 3)-methyI- 
quinoline ethylo-iodide with tin and hydrochlorio 
acid (Moller, A. 242, 821). Colourless liquid.— 
B'jHjPtCl,. Bed granular crystals, decomposed 
by boiling water. 

Methylo-iodide B'Mel. [187°]. Not 
acted on by EOHAq. 

(Py. 2,3,4)-Di-methyl-ethyl-quinoline di- 
.CH=<;Mo 

hydride C„H„N ».«. C.h/ | 

\NEt—CHMe 

(256° i.V.). Formed by heating methyl ketole 
(methyl-indole) with ethyl alcohol and ethyl 
iodide for 15 hours at 100° (E. Fischer a. Steohe, 
A. 242, 360; B. 20, 2200). Oil. The salts are 
V. sol. water. 

Methylo-iodide B'Mel. [189°]. Colour¬ 
less crystals; sol. water and alcohol. 

Di - methyl - ethyl - quinoline dihydride 
C„H„N. (255° i.V:j at 760 mm. Formed by 
heating methyl - ethyl - ketole (methyl - ethyl- 
indole) (1 pt.) with Mel (2 pts.) and MeOH(l pt.) 
at 120° (F. a. 8.). 

(B. 4; Py. 2)-Di-methyl-(Pj/.3)-ethyl-quinol- 
.CHj.CHMe 

ine tetrahydride OjH,Me< | . (276°) 

\NH.eHEt 

at 724 mm. Obtained by reducing the corre¬ 
sponding di-methyl-etbyl-quinoline with tin and 
^C1 (Harz, B. 18,3400). Yellowish oil; sparingly 
volatile with steam. 

(B.3? Py, 2)-Di-methyl-(P^.3)-ethyl-qpinot- 
XHj.CHMe 

ine tetrahydride 0,H,Me^ j . (o. 284°) 

,, -NH .tjHEt 

at 720 mm. Obtained by reducing the corre¬ 
sponding di-methyl-ethyl-quinoline with tin sn8 
HOI (Harz). Oil. 

(.B.2; i%. 2)-Di-methyi-(P^.8)-ethylquinoIino 
^ .OHrCH(OH,) 

tetrahydride C,H.(OH,K I .(286® 
\NH.0H(0,H,) 

at 720 mm.). Formed by reduetion ox cu-methyl- 
ethyl-quinoline with tin and HCl (Bars, B. 18, 
8387). Colourless refractive fluid. 

Salts.—^B'HOl: colourless needles; tl. soL 
cold water.—B'^, 01 ,Pt 0 l 42 aq: brown plates. 

Sitrotamine 0.|H„N^0): crystallifle 
•olid; ipaiingly volatile wiib iteiui. 



METHYL ETHYL SHLPHONB. 


827 


(B. 9-i^ 9:4)-Tri>m6fb7l*{^. 3)-etli7l-4iiin- 
yCHa OH{OH|) 

•lliiet»traliydrideO.H,(CH^<' I 

'N^OHj) .CHfC-H.) 
(876®-980° at 720 nm.). Oil. formed by 
heating (B. 2 - Py. 2) - di-methyl - (Pj/. S) - ethyl - 
quinoline tetiahydride with methyl iodide.— 
B'jHjCl^Ol, 2aq: needles (Harz, B. 18, 3388)* 
{B. 8,4; Py. 2)-Tri-methyl-(P7. 3)-6thyU 
quinoline tetrahydrUe OnIIjiN. (288°), Formed 
by reducing the corresponding tri-methyl-ethyl- 
> quinoline (Waldbott, B. 23, 2272). Oil. — 
B'0^j(N0,),0H [140°]. 

Is. 2) - BETHYl - {Py. 3) - ETHYL - ftHINOL - 
INE OABBOZYLIC ACID 
.On:C(CO^) 

0^,(CH,)^ I . [143°]. Formed by 

\N:6(0,H,) 

oxidation ol (C. 2-Py. 2)-di-methyl-(J3y. 3)-ethyl- 
quinoline with CrO, and dilute ILSO, (Harz, B. 
18,8892; Daniel, B. 23,2206). Tricnnic needles, 
prisms, or plates (containing aq). Sol. water 
and alcohol. Yields on distillation methyl- 
ethyl-quinolino [60°]. 

Salts.—A'Na3aq: easily soluble glistening 
crystals.—A'Ag: granular powder.—A'jBaiaq: ; 
soluble needles.—A'jGu: microcrystalline blue pp. 

Ethyl ether B,tA'xaq. [170°-190°]. De-| 
composed on fusion ]Harz, B. 18, 3394). 

Hethyl-ethyl-quinoline {B. 4)-carboxylic 


acid 00,H.0,H,i 


/ 


.CH:CMe 


[216°]. Formed by 


\ N:CEt 

oxidation of {B. 4, Py. 2)-Di-methyl-(Py. 3)- 
ethyl-qninoline (Miller a. Daniel, B. 23, 2266). 
Insol. water, si. sol. cold alcohol. Gives on dis¬ 
tillation methyl-ethyl-quinoline [.'>6°).—BaA'j iaq. 

(B. 2 j Py. 2)-Di »)othyl-(P7/. 3)-othyl-qum- 
oline (B. 4)-carboxyllo acid CnIIisNO^ i.e. 
QMe:CH-C.CH:(?Me 

0H.C(C0aH).0. N :CEt' formed by 

oxidising (B. 2,4; Py. 2)-tri«iethyl-(Pj/. 3)-ethyl- 
quinoline by CrO, and H.,S 04 (Jungmann, B. 23, 
2273). Needles (from alcohol), y. o. sol. alcohol 
and water, si. sol. benzene. On dry distillation 
it gives COj and (B. 2; Py. 2)-di-methyl-(Py. 3)- 
ethyl-quinoline (254°). 

(B. 2).METHYL-(Py. 8)-ETHYL-(lDIlf OLIHE 
OABBOZYLia ALDEHYDE C„H„NO i.e. 
.OH:C.OHO 

O.H,Me< I . [67°]. (above 300°). 

\N : OEt 

Formed, in small quantity, in the preparation Sf 
the j>receding acid (Harz, S. 18, 3397). Large 
trimetric prisms (from ether), not very volatile 
with steam. Beduces ammoniacal AgNO,. Ag^O 
oxidises it to the corresponding acid (Daniel, B. 
28,2267). 

(B.2.P«. 2)-DI-lIETHYL-{Py. 8)-H!rHYL. 
ftDIHOLIlIE SDLPHOHIC ACID C„H,,N(SO,H). 
[above 290°]. Formed by heating ui-methyl- 
athyl-qninoline with fuming sulphuric acid (20 
p.c. SO,) (Harz, B* 18, 8889). White silky 
scales or thick trimetric crystals. Easily soluble 
in hot water, sparingly in cold; insol. strong 
aloohoL 

Balts.—A',Baaq: easily soluble white 

oaedles.—A^E^Pb 6aq: easily soluble needles. 

KETHYL-TEI-STHYL-EEBOBCZH 
^MeEt,(OH)r [144°]. Obtained by heating with 
HaUamono-athyl derivative 0*M«Et,(OH] (OEt) 


which is formed, together with the di-ethyl ether 
of oicin, by treating ordn with EtI and KOB 
(Herzig a. Zeisel, M. 11,318). Needles, insol. 
water, v. sol. etW. Neutralises only 1 mol, 
NaOH. 

Acetyl derivative C,MeEt,(OAo)(OH). 
[o. 73°]. Monoclinio needles. 

METHYL TBI-ETHYL SILICATE 0,H„SiO,. 
f.e. MeEtjSiO,. (156°). S.G. a -989. Formed 
from MeO.SiCl, by the action ol EtOH (Friedel 
a. Crafte, A. Ch. [4] 9, 32). 

Di-methyl di-etbyl silicate Me,Et,SiO,. 
(143°-146°). V.D. 618 (calc. 6'28). S.G. a 1-004. 
Formed from MeOH and Et.SiO,. Formed also 
by the action of EtOH on (MeO)jSiCl,. Liquid. 

Tri-methyl ethyl silicate Me,EtSiO,. (134°). 
S.G. a 1.023. Formed from (MeO),SiCl and 
EtOH. 

METHYL-ETHYL-STIBONIDM*feALTS v. An¬ 
timony, vol. i. p. 294. 

MEIHYL-ETHYL-8DCCINIC ACID 
0,H,.,0, i.e. CO,H.CHEt.CHMe.CO,H. [168-6°]. 
Formed by the action of H-SO, on pentane 
tricarboxylic ether (Bischoff a. Walden, B. 22, 
1817). It is accompanied by the isomeric 
‘ meso ’ acid [88°] (Bischoff a. Mintz, B. 23,647). 
The same acid [160°] appears to be formed 
in small quantities in the saponification of 
CH,.CO.CMe(CO,Et).CHEt.CO,Et with HCl 
(Young, O. J. 43, 180). White crystals. 

Di-methyl-ethyl-snccinic acid GgH^O, t.e. 
OO.JI.CnEt.CMeyCO,H. Formed by the action 
of H,SO, on the product of the action of a-bromo- 
isobutyrio ether on sodium- cthyl-malonio ether 
(Bischoff a. Mintz, B. 23, 661). It occurs in two 
varieties, one melting at 63° the other at 106°. 

DI-MEIHYL-DI-ETHYL-SULPHAMIDE 

C.H,.N,SO,i.c.O,S<^“®* . (229°). Formed 

by the action of di-ethyl-amine on di-methyl- 
amido-sulphonic chloride, or of di-methyl-amine 
on di-ethyl-amido-sulphonic chloride (Behrend, 
B. 16,1610; A. 222, 126, 136). Volatile with 
steam. Heavy oil. Insol. water, sol. alcohol, 
ether, and benzene. 

METHYL ETHYL SULPHIDE 0,H,S ».«, 
Me.S.Et. (67° i.V.). S.G. 22 -837. V.D. 2-61 
(calc. 2-63). Formed by distilling an alcoholic 
solution of NaSEt with Mel (Kruger, J. m. [2] 
14, 103; OlaesBon, /. pr. [2] 16, 174; B. 20, 
8413). Occurs also among the products obtained 
by heating di-thio-phosphorio ether Et,PO,S, 
with MeOH at l.i0° (Oarius, A. 119, 813; 120, 
61). Liquid, with unpleasant odour. Yields 
ethane sulphonio acid on oxidation with HNO^ 
—EtSMoHgOl,: laminffi (C.).—(EtSMe),HgI*. 
Yellow crystalline powder. 

Methylo-iodide EtSMejI «. Dl-MxiHvii- 
SDiPHiDE ethylo4odide. 

Bthylo-iodide Et,SMeI o. Methylo-com^ 
pounds of Di-KTHYt-soiMiDE, vol. ii. p. 516. 

METHYL - ETHYL - SDLPHONAMIDK «. 

METHYn-EinYIi-SUtPHAMiniS. 

METHYL ETHYL SULPHONE 0,B;S0, ij$. 
Me'EtSOy [86°]. Formed by oxidising MeSBI 
with KMnO, (Beckmann, J. pr. [2] 17, 486). 
Formed also by heating 0,H5.S0,.0H,.00sH to 
190° (Otto, B. 21, 993). White needdes (from 
ether). V. sol. water, alcohol, benzene, chloro¬ 
form, and strong acids. SL soL OS* and ether. 
Not affected by reducing agent*. 



828 


METHYL ETHYL SULPHONE CARBOXYLIC AOU). 


MBTHYL ETHYL BirLPHOKE CABBOXY- 
UC ACH) a,B,SOJ.e. Et.SO,CH.,OOja. Ethyl- 
mlphono-acetic acid, pbtained by saponifying 
its other with cold cone. KOHAq. Formed also 
by oxidising the barium salt of the ethyl deriva¬ 
tive of thioglycollic acid with EMnO, (Clacsson, 
Bl. [2] 23, 447). Thick colourless syrup. At 
190° it splits up into COj and methyl ethyl 
sulphone [36°J. Bromine added to its aqueous 
solution gives a di-bromo-methyl-ethyl-sulphone. 
Zinc and HCl reduce it to ethyl mercaptati. 

Salts.—NaA'. Pearly plates, v. si. sol. hot 
alcohol, v. sol. water.—KA'. Small tables (from 
alcohol).—BaA'j. Nodules.—CuA'j2aq. Broad 
tables. 

Ethyl ether EtA'. Formed by the action 
of chloro-acetio ether on sodium ethane-sulphin- 
ate (Claesson, J. pr. [2] 15, 223; Otto, B. 21, 
993). Oil. 

HETHYX-ETHYI-THI AZOLE 
<CH;OMeM- 

action of thiopropionainide on chloro-acetone in 
aloohoBc solution (Hubneher, A. 259, 230). 
Liquid, smelling like pyridine, miscible with 
alcohol, insol. hot water, si. sol. cold water.— 
B'.H,PtCl,. [177°]. 

METHYL ETHYL DITHIOCAEBONATE t>. 
EtBTIi THIOOXBBONAtES, Tol. ii. p. 521. 

METHYL-ETHYL-THIO-UBEA C.H.jN^S i.e. 
NHMe.OS.NHEt. [64°]. Formed by addition 
of methylamine to ethyl thio-carbimide (Hof¬ 
mann, B. 1, 27; Z. 1868, 066). Fine crystals, 
sol. water, alcohol, and HClAq. 

Hethyl-di-ethyl-thio-i^-nrea G,HmR 23 
NHEt.C(SMe):NEt. Formed from di-ethyl-thio- 
nrea and Mel (Noah, B. 23, 2196). Oil. With 
alcoholic NH, at 100° it yields di-ethyl-guanidine 
and MeSH.-B'HI.—B'0,H2 (NOj),OH. [116°]. 
—B'jHjPtOl,: lamime. 

UETHYL-ETHYL-TOLTIQUINOLIHE v. Bi- 

METBVL-BTHVL-QUIKOLINE. 

METHYL-ETHYL-BEEA 0,H,„N,0 i.e. 
NHMe.CO.NHEt. [53°]. (267°) (Wurtz, Rip. 
chim. pure, 4, 199). [92°-112°] (Schreiner). 

Formed from methylamine and cyanic ether 
(Wnrtz). Wien methylamine acts on ethyl- 
oarbamic ether there is formed a methyl-ethyl- 
urea which melts at 105° and solidiAes again at 
101°. When, on the other hand, cthylamine 
acts on methyl-carbaraic ether the methyl-ethyl- 
nrea which is produced molts at 76° aud solidi- 
Aes again at 72° (Schreiner, J*pr. [2] 22, 360). 
Alter frequent meltings and solidifyings, both 
these forms begin to melt at 92° and end at 
112 °. 

HETHYl-ETOETIC ACID v. Methyl deriva¬ 
tive of Euobtio acid. 

METHYL-ISO-FEEULIC ACIDo./so-Febuuo 
A on> and the dimethyl derivative of Caffeio, 
ACID, vol. i. p. 659. * 

METHYL-FLATOLIHHIM HYDBATE v. 
methyh-hydrate of (By. 8:l)-PHENVL-i£BTHyi,- 
QuraoiiKB Ulavoline). 

METHYL-FLFOEESCEIK v. so-called' homo- 
fluorescein,' vol. ii. p. 668. 

METHYL FLirOEIDE OH,F- V.D. 1-22 
(calc. 119). S. 1-66 at 16° (D. a. P.). Formed, 
together with Me,0, by the action of KF on 
EMeSO^ (Dumas a. Pdligot, A. 16, 69). Formed 
^so, in small quantity, together with NMe,, by | 


heating NMe,F at 180° in vacuo igMmeon a. 
OolUe, 0. J. 63, 628; 65,110). Prepared by the 
action of Mel upon silver Buoride (Moissan a. 
Meslans, 0. R. 107,1165). Has, si. sol. water, 

V. sol. alcohol and Mel. JjiqueAod by a pressure 
of 30 atmospheres. It burns with a blue Aame, 
yielding HF. SaponiAed with difficulty by heat¬ 
ing. in sealed tubes with water or dilute aqueous 
EuU at 120°. In the presence of a little water 
it forms a crystalline hydrate, decomposing at 
18’8° (Villard, C.B. Ill, 184). Chlorine, acting 
upon it in sunlight, forms CH^CIF, a gas which < 
is decomposed by water, and is hardly inAam- 
mable. 

METHYL-FOBMAHIDE v. Fonnamide in 
the article on Foaaio acid. 

Si-methyl-formamidine GjHgN, i.e. 

NMe 2 .CH:N H. Form - imid - di - methyl - amide. 
Formed by the action of an alcoholic solution of 
di-methyl-anjine on the hydrochloride of form- 
imido-ethcr (Pinner, B. 16, 1660).—BHCl; 
thick prisms, [169°], v. sol. water and alcohol. 

s-Di-methyl-formamidine NIlMe.OH;NMe. 
Form-mcthyl-imid-methyl-amide. Formed by 
the action of an alcoholic solution of methyl- 
amine on the hydrochloride of formimido-ethcr 
NH:OH.OEt.—B'jH.i01.jPtCl,: short red prisms, 
[172°] (Pinner, B. 16, 358,1648). 

METHYL-FOBMANILIDE v. Foauio acid. 


DI-METHYL-FUMAEIC ACID v . Di-methtl- 

HAIiEIC ACID. 

MEIHYL-FDEFDEALDEHYDE C,H,Oj t.«. 
C,H,MeO.CHO. Methyl-fur/urol. (187° i.V.). 
S. 3'3. Appears to accompany furfuraldehyde 
in the product of the dry distillation of wood 
(Hill, B. 22, 607). Formed also by distilling 
isodulcite with dilute HjSO, (Maquenne, C. R. 
109, 604). According to Bieler a. 'Pollens {A. 
258,110; B. 22,3062) fucusol or fuous aldehyde 
{q.v.) is a mixture of furfuraldehyde and methyl 
furfuraldehyde. Comtines with NaHSO,. Aque 
ous ammonia converts it into crystalline methyl 
furfuramide N,(CjH,0), [87°]. Yields, on oxida 
tion, methyl-pyromucic acid C,H,0, [109°]. Bo 
duces AgjO. Gives SchiS’s reaction with rosani 
line and SO,. Its phenyl-hydrazide is liquid 
With resorcin and HCl it yields an orange 
yellow condensation-product Pycogallol and 
IICl form a crimson compound. Paper moist¬ 
ened with aniline acetate is coloured yellow, and 
Anally deep orange-red by an aqueous solution 
oftmethyl-furfuraldehyde. 

(aa)-DI-HETHYLrFUBFVBANX G,H.O ic. 

jbMciGH 

Formatiotl. —1. By d^ distillation of pyro- 
tritaric er carbopyrotritario acid; the yield being 
6-7 p.c. — 2. By distilling acetonyl-acetone 
GH3.C0.CH,.GH,.G0.CH, with ZnGl,; the yield 
being 25 p.c. (Dietrich, B. 20, 1085).—3. Occurs 
also in the product obtained by distilling sugar 
(1 pt.) with lime (8 pts.) (E. Fischer a. Laycock, B, 
22 , 101 ). 

, Properties.—Colourless mobile very volatile 
liquid of characteristic odour. Insol. water; 
miscible with other solvents. Does not react 
with phenyl-hydrazine. By POl, or POGl, it is 
resiniAed. By heating with aeidiAed water it is 
converted back into aostonyl-aeetone. 
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METHYL-QLUTACONIO ACID. 


XXTEn-rTTBI'DBANE OABBOXTUO ACID 

t. IjlaTHti^pYBoiinoic Aon). 

Di-methyl-forfarane oarbozylio aoid v. Fiao- 

IBHABIO ACID 

Di-methyl-farforaiie dioarbozylio acid 

o{oo,;a).c(co^) 

0,H,0, ».«. II II (Knorr; ef. Fittig, 

OMe. 0. CMe » 

B. 18, 8410). Carbopyrotritaric acid. [2.80*^. 
Formed by boiling cJiacctyl-suocinio ether for a 
long time with dilute H^SO, (Harrow, 0. J. 33, 
426; A, 201,162). Formed also by the action 
of fuming HOI on aoetonyl-aoetfi-acetio ether 
CH,.C0.CH,.CH(C02l!;t).C0.CH, (Paul, B. 17, 
2766). 

Properties. —Needles (by sublimation), m. 
sol. hot water, v. sol. alcohol and ether, volatile 
with steam. On healing above its melting-point 
it is decomposed into CO™ and di-m*thyl-furtur- 
ane carboxylic acid (pyrot'ritaric ae^d). Potash- 
fusion yields acetic and succinic acids. 

Salts. — K.A'': silky needles.—BaA". — 
AgjA": white pp. — HAgA": slender white 
needles. 

Mono-methyl ether MeHA". [129°]. 
Formed by leaving a mixture of the di-methyl 
ether (1 pt.) and fuming HCIAq (10 pts.) to 
stand in the summer-time (K. a. C.). Slender 
needles.—AgMeA". Ppd. by adding ammoniaoal 
AgNO, to a solution of MoHA". 

Di-methyl ether MCjA". [64°]. (258°). 
From AgjA" and Mel at 100° under pressure 
(Knorr a. Cavallo, B. 22, 166). Snow-white 
crystals, v. sol. alcohol, ether, chloroform, and 
benzene, v. si. sol. water, dilute acids, and 
alkalis. 

Methyl ethyl ether MeEtA". (268°). 
From AgMoA” and EtI, or from AgEtA" and 
Mel (K. a. C.). The identity of the ethers pre¬ 
pared in these two ways shows that the carboxyls 
are similarly situated in the molecule of di- 
methyl-furfurano di-carbdkylic acid. MeEtA" 
exhibits blue fluorescence. With HCl it yiblds 
HjA", and the ethers Me^A" and EtjA". 

Mono-ethyl ether EtHA". [83°]. 
Formed by heating di-acetyl-suocinio ether at 
200°, or by allowing it to stand with cone. 
HClAq for some hours in the cold (Knorr, B. 17, 
2863). Formed also from AgHA" and EtI 
(Harrow). Flat glistening needles, v. sol. alco¬ 
hol and ether, el. sol. water. May be distilled. 
AgEtA". Bulky white pp. (Knorr a. Cavallo, B. 
22,164). . ’ 

pi-ethyl ether EtjA"t (276°) at 735 mm. 
Formed by dissolving di-acetyl-succinio ether in 
cold HjSO,, or by heating it with cone, phos¬ 
phoric acid (Knorr). Formed also, together 
with pyrotritaric and iso-oarbo-pyrotritario 
ethers, by heating diaootyl-euccinio ether at 
176° (Knorr, B. 22, 168). Oil. Does hot react 
with hydroxylamine or with phenyl hydrazine. 
Easily saponihed by uloohoUo potash. 

Di-metbyl-furfarane dioarbozylio acid «, 
Mzibbonio acid. 

KETHTI. - rUEFDBIHK 0„H„N,0r 

Formed by heating (6g. of) methyl-fnrfuramide* 
(v. Mzibtl-vubfcbaldeiivdz) with NaOH (2-6 g.) 
dissolved in water (26 o.o.) at 100° (Bieler a. 
ToUeBi, A. 268,128). Oil, which solidifies as 
an amorphous resin.—"B'HNOi: lustrous crys¬ 


tals.—B'H,SO,: minute needles.—B',ByPt01, 
yellow crystalline pp. 

HBTHTIi-FnSFUBOL o. MziBrn-FCBruB- 

ALDKHVDE. * 

METHTl-FUBFUBTL-ACETIC ACID (?) 

CH:CMo 

C,H,0, t.e. I >0 or 

Cn:C.CHj.CO-H 

CMe:CH 

I >CO . Sylvane-acetic acid. [188°]. 
CH,.C«.COjH 

Formed by heating its carboxylic acid (Polo- 
nowsky, A. 246,14). Prisms (from water), v. e. 
sol. alcohol, m. sol. ether, almost insol. cold water. 
Somewhat volatile with steam. It gives no 
colouration with FcCl„, and is dissolved without 
alteration by cone. H^SO,. Nitric aoid oxidises 
it, yielding acetic and oxalic acids.—AgA' iaq: 
bulky white pp. —BaA'^ 4^aq : traifsparent plates 
or spherical aggregates. * 

Methyl-carboxy-furfuryl-aoetio acid (?) 
OOjH.O : CMe 

CjHjOj i.e. I >0 . Sylvam 

CH:0.CHj.C0,,H 

carboxyacetic add. [207°]. Formed, together with 
methyl-furfuryl-carbinyl methyl ketone carb¬ 
oxylic ether and a neutral substance 0„H„0. 
[139 ], by adding a cone, solution of EnOl, to a 
mixture of glyoxal and accto-acetio ether in the 
cold (Polonowsky, A. 246,1). Needles (from hot 
water), v. sol. ^cohol.—(NH,),_A" ^aq: minute 
noodles.—BaA" 2aq : transparent needles.— 
AgiA"uq. 

Mono-methyl ether MeHA". [98°]; 

needles.—AgMeA". 

Di-methyl ether Me.iA". Oil. 
Mono-ethyl ether EtHA.". [76°]. 

METHyi-FDBFDBYL-CAEBINYL METHYL 
KETONE DI-CAHBOXYXIC ACID. Ethyl 

COjEt.C: OMe 

ether | >0 . (o. 

CH;O.CH(COjEt).CO.OH. 

295°). One of the products formed by the con¬ 
densation of aceto-acctic ether (2 mol.) ijirith 
glyoxal (1 mol.) in presence of aqueous ZnCl, 
(Polonowsky, A. 2411, 18). Light-yellow oil, 
miscible with alcohol, ether, benzene, and 
chloroform. Insol. water and alkalis, resinified 
by warming with cone. H^SO,. 

DI - METHYL - FUBFUBYL METHYL 
KETONE CARBOXYLIC ACID 0,H„0, 4a 
/CM ciC.CO.CHj 

0^ I t . Acetyl-di-methyl-furfwran$ 
\CMo:O.COjH 

carboxylic acid. [152°]. Formed by heating at 
225° in a sealed tube a mixture of fi-acetyl-pro- 
pionio aoid (3g.) with Ao^O (16 g.), the product 
being freed from Ao^O by distillation in cocuq 
and the residue extracted with water (Magna, 
nini, B. 21, 1623). Small needles (from hot 
Vator).—AgA': crystalline pp., si. sol. water.— 

BaA'. aq i crystalline pp. _ 

DI-METHYL-OENTISIC ALDEHYDE «. 
Di-methyl derivative of Di-oxv-bbnzoio aldx- 
bx'de. 

METHYL-GL0TACONIO ACID 0.H,0, 4a 
CH,.OH(CO,, n).CH:OH.OOJI. [187°]. Formed 
by boiling mothyl-dicarboxy-glutaconio ether 
(vol. i. p. 706) with cone, alcohqlic potash (Con¬ 
rad a. Onthzeit, A. 222, 269). Nodules (front 
water), v. sol. water, alcohol, and ether. 
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«-iaTBn-oi.irTABio acib o^,a ^ 
OOiH-OEHe.CHrGH^COA Butane dtcofb- 
oseyUcacid. Mol. w. 146. [77°]. H.F. 238,200. 
H.O.V. 670,600. H.C.p. 670,800 (Stohmann, 
Kleber a. Langbein, J.pr. [2] 40,214). Formed 
by saponilying with cone, alcoholic KOH the 
> prodnet of the action of 8-iodo-propionic ether 
on Bodinm methyl acetacetic ether (Wislicenus 
a. Limpach, A. 192,133). Formed also by the 
action of HI and P on y-oxy-n-methyl-glutario 
acid (Erekeler, B. 19, 3270), and on saccharonio 

acid COoH.CMe(OH).cn(OH).CH(OH).COA a 

product of the decomposition of glucose (Eiliani, 
if. 218,869). Obtained by boiling y-cyano-valeric 
acid (j. V .) with aqueous NaOH (Wislicenus, A. 
233, lOlh Prisms, v. sol. water, alcohol, and 
ether. The zinc-salt is a viscid mass.— 
Ag^". 

O-Hethyl-^utaric acid CjH„0, i.e. 
OH^.CH(CH 2 . 00 JH)r Bthtjlidene-di-acctic acid 
[85°-80°]. Formed from malonic acid, paralde¬ 
hyde, and Ao,0, by heating at 100° for several 
days. On rectification the anhydride p82°-284°) 
is obtained (15 p.c. of weight of malonic acid). 
Boiling water changes it into the acid (Eoinnenos, 
A.218,150). Colourless glass-likeprismsortables 
(from CSj mixed with CHCl,). V. sol. water, 
alcohol, or ether, m. sol. cold benzene or CSj, v. 
si. sol. OSj or benzoline. On distillation it splits 
up into H^O and its anhydride. On distilling its 
Bodinm salt with P^S, there is formed, as an oil, 

the homologue of thiophene CHj<Cch* CH^®’ 
boiling at 134° (Erekeler, B. 19, 3270). 

Salts.—AgjA".-CaA".—PbA'' ^aq. Tri- 

metric needles o;6:o = -C331:l: "6072. 

Anhydride C,H,0, [46°]. (282°-284°). 

V.D. 4‘61 (calc. 4'43). Mass of slender prisma 
(from CSj. V. si. sol. cold water, neutral to 
litmus, on boiling it dissolves, becoming strongly 
acid, changing to the hydrated acid. V. sol. 
alcohol, ether, benzene, chloroform, or glacial 
acetic acid, v. si. sol. petroleum. 

fcDi-mathyl-glutario acid C,H|A i.e. 
00»6.0HMe.CH,.CHMe.C0A [114°] (Z.); 
[c. 90°] (D.)i [101°] (B.): [106°] (A. a. J.). 
Formed by treating a-cyano-propionic ether with 
methylene iodide and alcoholic NaOEt, heating 
the mixture on the water-bath, and saponifying 
the product with HCl (Zelinsky, B. 22, 2823). 
Formed also by heating pentane tetraoarboxylio 
acid either by itself, or in aqueous solution, or by 
beating its other with H^SO, (Pressel, A. 256, 
184). Obtained from sodium methyl-malonio 
ether and methylene iodide (Bischoff, B. 23,1464, 
1961). Crystals resembling those of di-methyl- 
Bucoinio acid; v. sol. water, alcohol, and ether. 
Not volatile with steam. According to Zelinsky 
the product obtained by his method really con¬ 
sisted of two isomeric modifications, melting at 
102°-104° and 128° respectively. A solution of | 
the ammonium salt gives white pps. wi^ AgNO,' 
and EgOl,, and a brown pp. with FeCl,.— Ag^A.". 

Anhydride CH,<ggM®;Cg>o. [93J]. 


Formed by boiling the acid for five minutes or 
by warming it with AcCl (Auwers a. Jackson, 
B. 23, 1611). Beotangular prisms (from hot 
ligroln). 

Tri-methyl-glutario aeid OiHiA <.«. 

OOAOMe^OH,.OHMe.COA [ 97 °]. a 9-8 at 


11°. Formed, together with the iBOiii|zio tetra- 
methyl-succinic acid, by the action of finely 
divided silver on o-bromo-isobatyric acid (Hell a. 
Wittekind, B. 7, 820; Auwers a. V. Meyer, B. 
23, 300). Flat plates (from hot water), sol. cold 
water, m. sol. C 82 and ligAiin, v. sol. other sol¬ 
vents. Can bo distilled in small quantities. Not 
volatile with steam. When the acid-( 6 g.) is 
mixed in the cold with dry red phosphorus (-8 g.) 
and bromine (16 g.) the prc^uct is bromo-tri- 
methyl-glutario anhydride [114°]. 

Anhydride CH 2 <oCMe 2 .CO^O 

(262°). Formed by boiling the acid for some 
time, or by heating it with excess of ACjO. 
Coarse flat satiny needles (from hot ligroin). 

Ethyl ether (230°). S.G.2 1-012. 

METHYI-OLYCEBAMINE OAiEO, U. 
CH 2 (OH).CaOH).CH,NMeH. Formed, together 
with the folwwing body, by heating the (a), 
chlorhydrin of glycerin with aqueous NMe, in 
sealed tubes at 100° (Hanriot, A. Ch. [ 6 ] 17,62; 
of. vol. ii. p. 623). 

Tri-methyl-glyoeramine chloride 
CH 2 (OH).CH(OH).CH 2 NMe,Cl. Formed by 
heating glycerin chlorhydrin with trimethyl- 
amine on the water-bath for 12 hours (Hanriot, 
G. B. 86 , 1335).—C.H,02NMe,Cl: syrup.— 
(CsHjOjNMejC^jPtCl,: orange tables, sol. water, 
insol. alcohol; not decomposed by boiling the 
aqueous solution. 

DI-METHYL4I1TCEEIC ACID v. Di-oxr- 

VALXBIC ACID. 

o-MEXHYI-GI,YCIDIC ACID O.H.O, 

/CH, 

Oc I . Propylene oxide carboxylic 

\cm.oofi. 

acid. Formed by decomposing ohloro-oxy-iso- 
butyrio acid (the product of the union of HOCl 
with methacrylio acid) with alcoholic potash 
(MMikoff, Bl. [2] 41, 311; 43, 116). Thick 
liquid, V. sol. water and ether. 

Beactions. —1. When heated with water for 
half an hour it forms di-oxy-butyrio acid 
CH,.CH( 0 H).CH( 0 H).C 02 H [100°].-2. Heated 
with ammonia it forma oxy-amido-isobutyrio 
acid.—3. Cone. HCl combines, forming chloro- 
oxy-isobutyrio acid [107°].—4. HBr/ormsbromo- 
oxy-iso-bntyrio acid [ 101 °]. 

Salts.—KA'iaq: glittering plates, al. sol. 
cold alcohol.—AgA': thin needles (from hot 

Ethyl ether EtW- (164°). S.G.« 1-0546. 
From AgA' and EtI (Mfilikoft, B. 21,2053). OiL 
XHMe 

/9-Hethyl-glyeidio aeid 0 ^ | . [84°]. 

• \oH.C02H 

Formed, by the action of alcoholic potash on 
chloro-oxy-bntyric acid [63°] (the product of the 
union of HOCl with crotonio acid) (M51ikof[, BA 
[2] 43,115). Trimetrio crystals (from ether), v, 
e. sol. water, m. sol. ether. tVolatile with steam. 

BeacHons. —1. Combines with HOI forming 
ohloro-oxy-butyrio acid [ 86 °].—2. HBr yields 
bromo-oxy-bntyrio acid [90°].—8. Ammonia 
tonus oxy-amido-buiyrio aoid.-^. When heated 
with water it slowly combines, forming di-oi^- 
butyric acid [80°]. 

Salts.— KA'Jaq: powder, ▼. sdL water, al, 
sol. cold aloohoL— AgA' : aiTatalliae powder. 
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[62®]. 


XthyittUr'Zik'. (174°).- 8.0.411-0534 
(M41ikofl a. Zelinsky, 3. 21, 2052). 

ajS-Di-metityl-glyeidio acid O^HiO, t.e. 
^OHMe ■ .OH, 

^OMe.OO,H ^OH.OHMe.CO,H 
Formed by the aotion of alooholio potash on 
chloro-oxy-Talerio acid (the product of the u<iion 
of HOCl on angelio acid) [45°] (M61ikoif, Bl. [2] 
47, 166; A. 257, dl8). Minute prisms, v. sol. 
water, alcohol, and ether. Unites with HCl, 
forming chloro-oxy-valeric acid [76“]. Water at 
99° converts it into di-oxy-valerio acid [107°]. 
Salts.—KA'^aq: prisms.—AgA': thin 

Ethyl efherTS.tK'. (178°). S.G. Jf 1-0250. 
From AgA' and EtI. Oil. 

HETHYL-OLYCOLLIC ACID v. Methyl deri¬ 
vative of OnVCOLLIO ACID. ■ ( 

l)I>H£IHYIi-OI>YCOIil7BIIi£ v. Di-ms-ihil 

DIKKTONE. , * 

letra-methyl-glycolurile v. Olyoxal, lieac- 
tion 13. 

XETHYli-OLYOXAIi v. Fi-unvic aldehyde. 
DI-METHYL-OLYOXAL v. Di •METHYL DIEE- 
lONB. 

METHYL-OLYOXALINE 0,H,N, i.e. 
.NMe.OH 

OHC II (Japp, O. J. 43, 17). Oxal- 
^N —CH 

methyline. Melhyl-imidaeole. [—6°]. (198°). 
B.G. is 1-0363. 

Formation. —1. By the action of sodium- 
amalgam on tri-bromo-methyl-glyoxaline (g. v.) 
in alcoholic solution (Wyss, B. iO, 1372).—2. By 
methylation of glyoxaline (Wallach, B. 16, 644 ; 
A. 214, 819).—3. From sulphydro-methyl-glyox- 
.NMo.OH 

aline HS.C(f || by treatment with dilute 
^N —OH 

nitric acid (Wohl a. Marokwald, B. 22,1369).— 
4. By reducing chloro-mothyl glyoxaline with 
aiAq and P at 140° (Wallach, A. 214, 310). 

Prqpcrltes.—Liquid, sol. water. With aque¬ 
ous HgCy, it gives a pp. composed of slender 
noodles [119°]. Oombines readily with Mol, 
forming a methylo-iodide, whence B'MeJPtCl, 
[206°] may be obtained. 

Salt8.~B'APt01„. [191°]. S. 4-4 at 13° 
(W.): 7-65 at 13° (W. a. M.). Orangc-red 
prisms.—B'jHjZnCl,. [128°-131°]. Soluble 
crystals.—B'HNO,. Prisms.—B'C.H,{NO.,),OH. 
[168°]. Needles, el. sol. alcohol and etheii— 
B'HAuQ^120°]. * 


. Qlyoxal- 


• /NH.CH 

Hethyrglyozaline CMe^ II 
^N—CH 

athyline. Para-oxalmethyUne. [137°]. (267°). 

Formation. —1. By saturating an ^aqueous 
solution of glyoxal (1 mol.) and acetic aldehyde 
(1 mol.) with ammonia (Badziszewsky, B. 16, 
2706; 16, 487).—2. By passing the preceding 
methyl-glyoxafine [*-6°] through a ref.hot tube 
(Waliaoh, B. 16, 641).—3. By iUstiUing the zinc 
salt of the preceding methyl-glyoxaline or of 
ehloro-methyl-ethyl-glyoxaline with lime (Wd; 
laoh, A. 214,296). ' 

Properties .—Long thin needles, v. sol. water, 
alcohol, and hot benzene, m. sol. cold benzene. 
UecolOnrises bromine, forming 04 H 3 r,N, [26 
YieUi ozaaide on oxidation wivi (]^( 


szewsky, S. 17,1290). Its solutions ate ppd by 
tannin and by picric acid. 

Salt.—B'HjPtCl,. ^imetrio needles. 
Bi-methyl-glyozalins 0,H,N, i.«. 

/NMe.CH 

CMe^^ II . Oxalmethylethyline. (206°). 

S.O. 11 1-0051. Formed by the action fit Mel 
on methyl-glyoxaline (Badziszewsky, B. 16,488). 
Liquid with narcotic odour, sol. water, alcohol, 
and other. Its solution gives with CuSO, a blue 
pp., with AgNOj a crystalline pp., with HgCL^ 
with tannin, and with phosphomolybdie acid 
white pps., and with picric acid a yellow pp. 
All these pps. are soluble in hot water.— 
'•B'jHjPlCl.. [138°]. 

Methylo-iodide B'Mel. Crystalline. 
Chloro - di - methyl - glyoxaline OjH,01N)|, 
(21‘3°). Formed by the aotion of f Cl, on methyC 
cthyl-oxamide (Wallach, A. 184, 71).—B'HCl. 
Prisms.—B'.,H.^*t01„.—B'.,AgNO,.—B'Mel. 
Tri-methyl-glyoxallne i.e. 

/N:CMe .NH.OMe 

CHMe< I or CMoif || . • [132°]. 

\N:CM6 CMe 

(271°). Formed by adding di-methyl diketone 
CII;,.CO.CO.CH., to an aramoniacal solution of 
AgNOj, and decomposing the resulting pp. with 
dilute HCl (Fittig, A. 249, 200). Formed also, 
with other bases, by heating di-methyl diketone 
with cone, NH,Aq at 100° for an hour (Von 
Pechmann, B. 21, 1411). Small white needles 
(from ether or ligroin). Not affected by nitrons 
acid.—B'HCl: tufts of snow-white needles. 
METHYL-OLYOXIM v. Oxim of Pyruvio 

ALDEHYDE. 

Di-methyl-glyoxim v. Di-acetyl and Di¬ 
methyl DlKli-rONE. 

Dr-METHYI-GLYOXYl-UEEA 0,H,N,0. ».S. 
/NMe.CH(OH) 

CO<[ I . Formed by reducing oho- 

\NMe.CO 

/NMe.CO 

lestrophane CO<[ I in aqueous solution 

\nMo.CO 

with zinc and H^SO^ (Andrcasch, M. 3, 436). 
Small needles, melting below 100°. May be 
sublimed. Y. o. sol. water and alcohol, inso). 
ether. Decomposed by boiling baryta-water into 
COj, methylamine, and glyoxylic acid. Beadily 
ro-oxidised to oholestrophane. 

METHYL-OffANACII. v. Guanidine, Reac¬ 
tion 11. • 

METHYL-GBANAMINE. The name origi- 
nally given by Nencki to Acetoguanamine, voL 
ii. p. 665. 

METHYL-DIGGAHIDE CAN,. Obtained, 
in combination with CuSO„ by adding a 29 p.o. 
solution of methylamine to a mixture of di-oyan- 
di-amide OjN.i(NH.Jj and copper sulphate; the 
crystalline (CANjiaOuSO, 2.(aq which separates 
is then decomposed by baryta (Beibenschuh, M. 
4, 388). 'Thick alkaline syrup, which absorbs 
CO, from the air. • 

* Salts .—Colourless leaffets or prisms; T, soL 
water.—B'ASO,. Prisms, obtained by decom¬ 
posing B'jCuSO, by H,S.—B'HjSO,. From 
B'ASo, and H,SO,. Crystalline powder. V. 
sL sol. alcohol.—On(C,H,N^, 8Jaq. Formed by 
shaking di-cyan-diamide -with cupric oxide and 
methylamine. Bose-red crystalline powder.-* 
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METHYL-DIQUANIBE. 


B',OnSO,2Jaq. Pink needle«.—The ehromate 
and pierate form yellow priams. , 

KETHTL-OVAiriOIIlE 0,H,N, i.e. 
KH;C(NHj)(NHMe). Methyl-uramim. 

Formation. —1. By boiling an aqueous solu¬ 
tion of creatine with HgO or with PbO, and 
*dilnte HjSOi (Besaaignes, C. B. 38, 839; 41, 
1258; 4.92,407:97,340).—2. By oxidising crea- 
tinin with KMnO, (Neubauer, A. 119,46).—3. By 
beating cyanamide with methylamine hydro- 
ghlorideiaalooholicaolutionatlOO°(Erlenn>»yer, 

B, 3, 896).—4. By the action of methyl-cyan- 
amide on KH,01 (Tavildaroff, B. 6, 477). 

Prqperficj.—Strongly alkaline, deliquescent, 
crystalline mass. Decomposed by KOH, giving 
off MEi, and methylamine. When boiled with 
ehloro-acetio acid it yields glycolyl-methyl- 
gnanidine C,Q„N,0„ which crystallises in 
tablets, V. e. sol.‘water, and neutral in reac. 
tion, and forms the salts O.H,,NO„HCl, and 

C, H„N,0,H^tCl.. 

Salts.—B'jHjPtOl,. Monoolinio crystals 
^ushofer, J. 1878, 351). S. 14-3 at 19°.- 
B'ElAuOl,. Trimetric crystals; v. sol. ether, m. 
aol.water.—B'^jCj 042 aq. Crystals; v.sol.water. 

])i-inethyl-gaa)^dine C,B[,N, i.e. 
NH:0(BH,J(NIVfe J. Formed by heating equi- 
molecular quantities of cyanamide and dimethyl- 
amine hydrochloride at 110° (Tartarinoff, C. B. 
89,608). 

Salts. — B'HCl. Trimetric crystals, o:5:a 
- -862:13! (Hanshofer, Z. K. 6,130).—B'jHjPtCl,. 
Triclinic orystals,o:6a! = -941:1; -678; a = 90°65'; 
8 = 90° 20'-, 7 = 90° 4'.—B'HAuCl,. Trimetric 
Crystals (Hanshofer, J. 1882,364). 

8 - Di - methyl - guanidine NH;C{NHMe) 2 . 
Formed by the action of methylamine on 
cyanogen iodide (Erlenmeyer, B. 14,1868). 

Platinochloride Triclinic 

crystals, a:63 -1-212 :1:1-761; a=90° 22'; 
8-110° 20'; 7 =90° 6'. 

UETBTI. . GVANIBO - ACETIC ACID v. 
CaXSTlNB. 

(•).HETHTl..OCAHI110-BENZ0IC ACID 
C,H„N,0, i.e. NH:C(NHj).NMe.C,H,.CO.^. 
{a)-Benecreaiin. Formed by methylation of 
benzglycooyamine (Oriess, B. 8, 324). Small 
aoicmar plates (containing I^ oq), el. sol. hot 
water and alcoW. Decomposed by boiling 
baryta-water into metbyl-amido-benzoio acid 
and urea.—EA'HClaq: plates; m. sol. water.— 


(HA')^t01,2aq. 

Anhydride v. BcNzcBEAisnuE. 
(8)-Methyl-giianido>bensoic acid C,H„N,0, 
i.e.NH:C(NHMe).NH.C,H..CO^. Formed by the 
action of a cold concentrated solution of methyl- 
amine on the so-called ethoxy-carbimidamido- 
benzoic acid (Oriess, B. 8, 325; vol. i. p. 157). 
Plates; si. soh cold water and alcohol. Decom¬ 
posed by baryta-water into m-amido-benzoio 
acid, COj, and methylamine. — HSl'HCl. — 
(HA5^^tCl,2aq. , 

Anhydride v. (8)-BaNzanEATiiinnE. 
lIETKTL.«DAiriDO-£TEAirE SDlf HONIC 
AMD ON,H,Me(CHj.CH,.SO,H) or probably 


(2 grms.) and cyanamide (-7 grms.) with enough 
water to dissolve them, lor 6 hours at 120°. 
Crystals of the new body are found in the tube 
(^. Dittrich, /. pr. [2] 18, 72). Transparent 


monoolinio prisms. Orystallises wiHi a^lcenl* 
of water that goes off at 110°. V. sol. hot, m. soL 
cold, water; insol. alcohol and ether. Turns 
brown at 285°, giving off methylamine. Does not 
form salts. 

HETHYL-OCAinDO-VALEBIO ACID. An¬ 
hydride 0,H„N,0 i.«. 

(C0»),OH.CH<p^^2>O:NH. Isovalererea- 

iinin. Formed by beating, methyl • omido- 
isovalerio acid with cyanamide and ammonia 
(Duvillier, Bl. [2] 39,539). Sol. alcohol. , 

. KETHTL-HEUIPIC ACID v. Methyl ether 
of Hampic JiCId. 

UETHYI HEBDECTL KETOKE 0„H^O t‘.e. 
CHj.CO.C„Hj,. Methyl undecyl hetone. [28°]. 
(263°). S.G. (liquid) ** -823. Formed by dis¬ 
tilling a mixture of barium laurate and barium 
acetate (Eraf;^, B. 12,1667; 15,1724). Yields 
acetic and hendecoic acids on oxidation. 

Isomeride (266°-276°). S.O. M 

•887. One of the products of the action of CO 
on a mixture of NaOAc and NaOC,H„ at 180° 
(Poetsch, A. 218, 62). Liquid. 

METHYI. HEPTADECYl KETOHE 0, AsO 
i.e. CH,.CO.C„H„. [56°]. (267° at 110 mm.). 

S.G. (liquid) cfi - 811 . Prepared by distilling a 
mixture of barium stearate and barium acetate. 

On oxidation it gives margario acid (Erafft, B. 

12,1672; 16,1724). 

Methyl heptadecyl ketone 0„H„O i.e. 
CH,.CO.CH(C,H„)j. Di-octyl-acetone. (326°- 
330°). Formed by boiling di-octyl-acetoacetic 
ether with alcoholic potash (Guthzeit, A. 204, 

10). Liquid. 

METHYI HEPTIinri KETONE 0,,H,.0 <.«. 
CH,.CO.CH(Oj,H,)j. Di-allyl-acetone. (176°1. 
Formed by bo^ng di-allyl-acetoscetic ether with 
cone. KOHAq (Wolff, A. 201, 48). V. sol. alco¬ 
hol and ether. 

METHYL HEPTINYL OXIDE C.H,.0 i.«, 
CH,.O.CH(0,H,)j. (13i°). S.G. 2-8258. Formed 
from NaOCH(G,H,).^ and Mel (Biabinin, J. pr. 

[2] 23,270). Yields, on oxidation by cold KMnO^ 
CH,O.CH(CH,.CO.,H),. 

METHYL HEPTYL KETONE C,,H„0 t.8. 
CHj.CO.CHPr,. Di-propyl-acetone. (174°). 
Formed by heating di-propyl-acetoacetic ether 
with alcoholic potash (Burton, Ajn. 3, 390) 
Liquid. Appears not to combine with NaHSO, 
Methyl heptyl ketone C]^.CO.C,H„ (177°). 
Formed by the decomposition of sec-hexyl- 
aostoacetio ether by EOH (Lundahl, B. 16,789). 

METHYL HEPISL OXIDE 0,H„0 U. 
CH,.0.0,H„. (161°). S.G. 152-830. V.D.4-2 
(calc. 4-6). S.V. 194-6 (Lessen, A. 254, 67). 
Formed by the action of Mel on NaOC,H,, 
derived from* cenanthol (Wills, 0. J. 6,814). 
Mobile liquid, with strong odour; insol. water, 

V. sol. alcohol and ether. 

METHYL-HESPEBETIC ACID v. Dimethyl 
derivative of Caffeio aoeo. 

METHYL-HEXADECYL-OENZENE v. Eexa- 
DSevn-TOLUEME. 

Di-methyl-heEadeoyl-benzenc v. EDszu>BosZr 

pLENE. 

* Tri-methyl-hezadeeyl-beniene v. EauDBOiii- 

KEsrcyiiSEB. 

METHYL-HEXAHE «. Hietuib. 
HEIHYL-HEXOBE O^HuO, iA. 

OErOH(OH}.OB(OH).OE(OE).CIH(OB).OH(OH).OBa 



DI-METHYL-HOMO-OAFBEtO AOD). 


388 


[181^. Jonned b; leduoing tbe laotone of 
rbanmoie oarboxylio acid with aodiom amalgam 
(Bmil Fiaoher, B. 28, 936). Oryatalliaea from 
methyl aloohol. Hydrogen cyanide yielda 
0,H„0,N, which on aaponifioation forma methyl- 
heptonio acid 0,H„O„ the lactone of which 
oryatalliaea eaaily, and givea riae, on redaction, 
to methyl-heptoae CHj(CH.OH),.CHO, of wjjich 
the phenyl-hydrazide ia al, aol. water. 

Phenyl-’hydrazide. V. aol. water. 

Osanone. [200'’ with decompoaitionl. 

UETHTt.HFXIL-CABBlKOL v. Octyi. 
aMOBOL. 

SI-HBTHYI, HEXYLENE SIKETONE 
0,AA i-e. (CH,.CO)jCH.C,H„. Iso-amyl- 
aeetyl-acetone. (c. 222°). Formed by heating 
(CH,.CO) 2 GHNa with iaoamyl iodide at 180“ 
(Combea, A, Oh. [6] 12, 249). Liquid. Decom- 
poaed by cauatic potash into aqetio acid and 
CH,.CO.OH,.C.H„. ' 

Oi-methyl hexylene diketme OigHi.O, 
w. CH,.CO.CH,.CR,CH,.CHj.CHMe.CO.CH,. 
a • methyl - ae-di - acetyl -pentane. (232°-236“). 
Formed by decomposing its oarboxylio ether 
with alcohoUo potash (Kipping a. Perkin, G. J. 
65,846). Colourless mobile oil. Disaolvea in a 
eolation of KaHSO,, and is repreoipitated by 
EjOOs. 

SI-HETHYL HEXYLENE SIKETONE 
OABBOXYLIC ETHEH O.jHjA i.e. 
CH,.CO.CMe(COjEt).CHj.CH,CHj.CH.,.CO.OH,. 
(866“-260°). Formed by the action of NaOEt 
and BtCHj.CHj.CHj.CH 2 .CO.CHj on mothyl- 
aoetoaoetio ether (Kipping a. Perkin, 0. J. 55, 
346). Colourless liquid, with faint odour, v. si. 
aol. water. 

HETHYL-HEXYL-OLYOXALINE C„H,,Nj 
.NMe:CH 

».«. 0,H„.CH< I . (262°). S.G.-928. 
\n = CH 

Formed by heating hexyl-glyoxaline with a solu¬ 
tion of Mel in methyl alq^hol (Karez, M. 8,221). 
Colourless oil, insol. wat^r, aol. alcohol and ether. 
Gives the alkaloidal reactions.—B'jHjPtCl,: 
yellow plates, sol. water. 

Methylo-iodide B'Mel. [124°]. V. sol. 
alcohol and ether. 

METHYL n-H£XYL KETONE G,H„0 i.e. 
CH,.CO.CH,,CHj.CH,.CHj.CHj.CH,. (172°). S.G. 
¥ -8185 (Bifihl, A. 203, 29); a -835 (C.). S.V. 
186-6 (B. Schiff, A. 220, 103). M/9 = 1-4218. 

Bjo 63-29. H.C. 1,209,510 (Louguinine, Bl. [2] 
41.889). , 

Formation. —1. By di^illiug sodium rioin- 
olaate with NaOH (Limprioht, A. 93,242; Bouia, 

A. 97,84).—2. By distilling a mixture of calcium 
acetate and calcium n-heptoate (cenanthate) 
(Stadeler, J. pr. 72, 246).—8. From octoic alde¬ 
hyde by treatment with PCI,, decomposing the 
resulting G,H„CHGlj by alcoholic KOH, and 
adding the octinene CjHjj.ClCH so formed to 
cold BjSO,, diluting and distilling with water 1 
(Bfihal, Bl. [2] 47«88; A. Oh. [6] 16, 276).— 
4. Together with ethyl amyl ketone by treating 
RH„.ClC.GH, with HjSOj and water successively 
GWhal, Bl. [2] 48, 704).-6. ‘Oil of wine ’ con- 
laini a methyl hexyl ketone (164°), which yield! 
hexoio and acetic acids on oxidation (Hartwig, 
Scholl, J, pr. [2] 23,449).—6. By heating octyl 
aleohol with obracic acid at 170°, and distilling 
in vacuo (Oouncler, B. 11,1108). 


iVqperftM.—Colourless, mobile liquid, smell¬ 
ing like apples and tasting like camphor; sol. 
aloohol and ether, insol. water. Combines with 
KaHSOj, forming a oofispound sol. alcohol, but 
decomposed by hot water. Does not reduce am- . 
moniacal AgN 0, or Fehling's solution. Chromic 
acid mixture oxidises it to acetic and hexoio * 
acids (B5hal a. Combes). Nitric acid oxidises it 
to heptoic acid (Petersen, A. 118,78). PCI, forms 
C,H„Clj (190°-200“) (Daohauer, A. 106, 271). 

CyTOitnafioTts.—OjH„OKHSO, 4aq.— 
CjH,.ONH.HSO,. V. sol. water (l1 

Oxim CH,.C(NOH).C,H„. (214°) at 726 mm. 
(B. 21, 609; cf. B6hal, Bl. [2] 47,163). 

Methyl isohexyl ketone CH,.CO.CHj.O,H„. 
Isoamyl-acetone. (170°). Formed by the action 
of KOH upon di-metbyl hexylene diketone 
(CH,.CO)jCH.C,H„ (Combes, A. Cb. [6] 12, 249). 
Limpid liquid, with agreeable odo'ur. Combines 
with NaHSOj. 

Methyl hexyl ketone (?) Me.CO.C,H„ (208°- 
210° cor.). S.G. -843. Occurs in small quan¬ 
tity (40 g.) among the products of the passage 
of CO over a mixture of sodio acetate (644 g.) and 
sodic iso-amylate (746 g.) (Poetsch, A. 218, 60). 

Methyl hexyl diketone 0,H„0, t.s. 
CHj.CO.CO.CHj.CH,Pr. (165°) (Von Peohmann, 

B. 21, 2140). 

DI-METHYL-HEXYL-PYBIDINE 0„H„N 
i.e. C.H„.0<^®g;®“®^N. n-Hexyl-lutidine. 

(250°) at 719 mm. Obtained by distilling its 
dicarboxylio acid with Ume (Jaeckle, A. 246,41). 
Colourless liquid, with faint blue fluorescence.— 
B'jKjPtClj. [163°]. Orange prisms.—^B'jAgNO,. 
[65°]. White needles, sol. hot water and alcohol. 

Hexahydride C,jHj,N i.«. 
O.H„.OH<^^;®|“®>NH. Hexyl-lupetidine. 

(240°) at 716 mm. Obtained by the action of 
sodium-amalgam on an alcoholic solution of di- 
methyl-hoxyl-pyridino (J.). Colourless oil, not 
exhibiting fluorescence. Its dilate alcoholic solu¬ 
tion gives a dark-brown pp., with mercurous 
nitrate. Its platinoobloride and dichromate 
could not be obtained in a crystalline state.— 
B'HCl: long white prisms, v. si. sol. water. 

DI-METHYL-HEXYL-PYBIDINE DIOABB- 
OXYLIC ACID 0„Hj,NO, i.e. 

C. H,..C<®j®ggj:®“®>N. Hexyl-lutidine di- 

carboxylic acid. The potassium salt is formed 
by saponifying'“its ether with boiling KOHAq 
(Jaeckle, A. 246,40). The free acid has not been 
prepared.—PbA" Ijaq. 

Di-ethyl ether’EA^". Formed by oxidis¬ 
ing its dihydride with nitrous acid. Yellowish, 
brown oil, forming salts with mineral acids.— 
HjA"HjPtCl,. [141°]. Orange plates. 

Dihydyide Di-ethyl ether 

O.H„.CH<®(®g j‘j:gJ[>NH. [64°]. Formed 

by tbe condensation of heptoic aldehyde (oenan- 
thol) (1 mol.) with acetoacetic ether 1(2 mols.) 
and ammonia (1 mol.) (J.). Yellow prism!, 
crystallising with difficulty from a dilate alco¬ 
holic solution. 

DI-METHYL-HOMO-CAFraXC AOID «. Di. 
methyl derivatwe of (4:8;l)-Di-oxT-raurYb-ciao- 

SOHIO A0U>. 
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METHyL-HOMO-FERULIO' ACID. 


XEmni-HOHO-FEStrLIO AOID «. Di. 

methyl derivative of (4;8;l)-I}i-ozT-PHaimi-cBO- 

lOinO ACID. ’ 

HBTHTL-HYDANielC ACID 0,H,N,0, t.«. 

NHj.CO.NM 6 .OH 2 .COjH. Methyl-aramido-acetic 
acid. 

Formation. —1. Occars in the urine oi a dog 
whoso food is mixed with methyl-smido-acetio 
acid (Sohultzen, B. 6 , 678).—2. By digesting an 
aqueous solution of sarcosino with potassium 
cyanato and ammonium sulphate for tw^ days 
at 40’ (Baumann a' Hoppe Soy lor, B. 7, 85).— 
8 . By boiling methyl-amido-acctio acid with urea 
and excess of baryta-water, or by digesting the 
same mixture for two days at 40° (B. a. H.).— 
4. By the action of potassium cyanate and 
HjSOj on metiiyl - amido - acetic acid (B. 
Salkowsky, B. 7,116). 

Prqpcrtie.f.e-Transparent plates (from alco¬ 
hol), m. sol. cold water and cold alcohol, v. sol. 
hot water and hot alcohol. Acid in reaction. 
When the concentrated aqueous solution is 
boiled it is partially converted into methyl- 
bydante'in; this dehydration is more rapidly 
effected by boiling with water and PbCO, or 
BaCOj, only traces of the acid then passing into 
solution. When heated in a scaled tube with a 
saturated solution of baryta at 140° it yields 
NHj, mcthyl-amido-acotic acid, and CO.j. Moist 
AgjO forms lamin® of silver methyl-hydantoin. 

Salts.—“BaA'j. Ppd. by adding alcohol to 
its aqueous solution.—“CuA'j. Amorphous. 

Di-methyl-hydanteic acid v. AcEioNuitAMio 

Aom. 

MITHYI - HYDANTOlN C^NA 

Anhydride of methyl-ura- 

mido-pcetic acid. Mol. w. 114. [182°] (P. a. K.) j 
[166°] (E. Salkowsky, B. 7, 119); [145°] (N.). 

Formation. —1. By heating croatinin with 
baryta-water at 100° in a sealed tube (Neubauer, 

A. 137, 288).—2. By boiling methyl-hydantoio 
acid with water and PbOO, or BaCOj.—3. By 
melting methyl-amido-acctio acid with urea 
(Huppert, B. 6 , 1278).—4. By the action of 
cyanogen chloride on melted methyl-amido- 
acetic acid (Traube, B. 16, 2110).— 6 . By warm¬ 
ing caffurio acid with baryta-water (Fischer, A. 
216, 286).—6. By the reduction of methyl-allan- 
tom by HI (HiU, B. 9, 1091).—7. By heating 
a mixture of hydantoin (3 pts.), McI (6 pts.), 
methyl alcohol (16 pts.), and KOH (2 pts.), lor 
three hours at 100 °, and extracting the product 
with boiling alcohol (Franohimont a. Klobhie, 

B. T. 0. 8 , 289). 

Properties. —Short prisms, v. sol. boiling 
water, si. sol. cold water, v. sol. alcohol, v. si. 
sol. ether. May be sublimed. It does not unite 
with baryta, but its hot solution dissolves AgA 
and the alkaline filtrate then deposits 
OAAgNA groups of thin lamifleA The 
mercuric compound, obtained in like manner, 
forms nodular groups of minute needles, yery 
soluble in water. Nitric acid (S.G. 1'6) cta- 
verts methyl-hydautoln into the nitramina 

®®'^N(NV)^TOi^''***®** crystallises from al¬ 
cohol in scales [16S°], v. si. sol. cold water, de- 
eompoBod by boiling water. 

(a}-llethyl.liydant«'iii«. liAoxn-UBU. 


Dl.methyl-hydaatola 0,H.NA 4^4 

.NH.0Me, ' • 

CO^ I . [176*]. Formed by dowly 

\nh.co 

adding HCl to commercial potassium cyanide 
(containing cyanate) covered by acetone. The 
liquid, after the action is completed, is left 
to evaporate, and the crystals which separate 
e^Hacted with ether, wd finally sublimed 
(Hrech, A. 164, 264). Iiame prisms, v. soh 
water, alcohol, and ether. Wowly converted by 
boiling baryta-water into aoetonuramio acid 
NHj.CO.NH.CMej.COjH. By heating in a sealed 
tube with fuming hydrochloric acid at 160° it is 
resolved into CO,, ammonia, and a-amido-iso> 
butyric acid CMaj(NHj).COjH.~OjH,AgNjO,: 
crystalline powder, si. sol. hot water.— 
large prisms, v. sol. water. 

HETHYL-JECTDANTOlN CABBOZYIIC ACID 
CjH«NjO,. S'ormod by boiling caffurio acid with 
baryta-water»(E. Fischer, A. 216, 286). The 
free acid is decomposed into COj and methyl- 
hydantoin when its aqueous solution is warmed. 

METHYl-HYDEASTIHE O.A.NO, 4.e. 

CHjO.0.C(OMe):g.CO>o gH:C,(OjCHj) s. 

HC.CH = C.C =CH.C:C(CjH,NMej)>'"“ 
[156°]. Formed, together with hydrastiue me- 
thylo-hydroxido, by the action of alkalis ou a 
solution of hydrastine methylo-ohloride. Pre¬ 
pared by adding potash to a hot aqueous solution 
of hydrastine methylo-iodide until no further 
ppn. takes place (Freund a. Eosenberg, B. 23, 
406). Small yellow needles (from alcohol), almost 
insol. water, sol. chloroform, benzene, CSj, ether, 
and dilute alcohol. With sulphomolybdic acid 
(Frohde’s reagent) it gives a violet colour, 
changing through blue to green. Forms spa¬ 
ringly soluble double salts with SnClj, zinc 
chloride, and HgCl._,. Ammonia converts it into 
the amide CjjHjjNj 6 , [180°] which forms a crys¬ 
talline hydrochloride 0 . 2 , 62 ^ 0 jHCl 2 aq, and 
on boiling with dilnteeiitrio acid yields hemipic 
acid (Freund a. Heim, B. 23, 2902). The 
formula of this amide may be written 
CjH 2 (OMe 2 )CONHj 


CO.CnAHj(02CH2).CH2.CH2NMe, 
and it may also be got by heating hydrastine 
methylo-iodide with alcoholic amftionia. The 
corresponding mothylamide CjjHjjNA [182°], 
ethylamide CiAAOj [162°], allylamide 
CjJEIa„N,0, [168°], and omylamide OjjEljjNjO, 
[171°] have been preaared. 

Salts.—B'HCl. 1241°]. M. sol. hot water.. 
Decomposed on fusion. A 1 p.o. solution is in¬ 
active.—B'jHjPtCl,: si. sol. water.—B'^SO,. 
[260°]. Les; soluble than the chloride.— 
B'HNO,. Decomposes at 260°. V. si. sol. 
water. * 

I Methylo-iodide CjjHjjNOjMel. Fellow 
> needles, more soluble in water than in alcohol. 
Decomposes at 260°. On warming with aqueous 
KOH it gives off trimethylamine. 

Hethyl-hydrastiinide OjjHjjNA 4.*. 

[i<)2°]. Formed by the action of dilute HjSOj 
on’^e amide (Freund a. Eefm, B, 88 , 8899). 
FeU^ needles, insol. water, si. soh alcohol.—> 
B'HCh [327°].-B'H01<esq.-B',HJPt01r [206«]^ 



METHYLIA 


m 


—BBJSOc tS18T|. fellow orrstals (horn al> 
eohoy^HBNO.aq. 

. Mithylo-iodideWUeliui. [246“]. 

_ Hethyl-hydraBteiiieCj^NO,. [161“].Fonned 
by wanning hydrabtine methylo-ohloride with ex¬ 
cess of KOHAq ; or, hotter, by wanning methyl- 
hydrastine with strong caustic potash (Freund 
a. Eosenberg, B. 23, 408). Colourless needles 
(containing aq) (from water), si. sol. cold watM, 
more sol. hot water and alcohol. Decomposed 
by long heating at I10“. Very soluble in alkalis, 
but reppd. by COj; insoluble in aqueous NajCOj. 
It dissolves in aqueous NHj, but ia ppd. on eva¬ 
poration. It also dissolves in HClAq. In a 
6 p.o. hydroehlorio acid solution it is inactive. 
Tertiary base. Coloured reddish-brown by 
ohlorine-water and ammonia. Iodine has no 


Wffl^)jN.NOj (Franohimoat, fi. T. O. 2, 123). 
Light volatile liquid with ammoniaoal odour, v. 
sol. Vater, alcohol, and ether. Its haloid salts 
volatilise without decomposition. 

Sea^tiom. —1. CS, forms di-methyl-thio- 
oarbazic acid NMaj.NH.CSjH.—2. PhenyUthio- 
carbimide (phenyl mustard oil) forms- 
0«HiNH.CS.NH.NMej.—3. Oxalic ether pro¬ 
duces NMoj.NH.CO.CO.NH.NMe.,. — 4. Alkyl 
iodides unite, forming azonium iodides, such as 
NH,.Np 3 l.—6. K.,S.,0, forms NM0j.NH.S0,K, 
which crystallises in white plates, v. sol, water. 
It is split up by hot HClAq into dimethyl- 
hydrazine and H,SO,.—6. HgO oxidises it, form¬ 
ing tetra-methyl-tetrazone NMe^.NtN.NMej, a 
yellow oil (130°) which explodes when heated 
above its boiling-point. It forms a mirror with 


action. Hot cone. HBrAq reconverts it into i “““oniucal AgNOj, even in the cold, and is de^ 
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methyl-hydrastine. Its salts are .colourless. 
BCHCl aq. [290°]. Compact groups of crystals. 

He t hy l-hydrastinine. Methylo-iodide 
0„JI„N0J i.e. CHO.C,H,Oj.CH 2 .CH,.NMe,I. 
(267^. Formed by heating hydrastinine with 
Mel (Freund, jB. 22, 2329). Pale-yellow needles 
(from alcohol or water). AgCl gives C„H„NOjCl 
[213°], which forms white crystals (containing 
aq).—(C, 5 H„NO,Cl)..PtCl 4 : yellow crystalline pp. 

Oxim of the methylo-iodide 
HO.N:CH.O,H,Oj.NMejI. Yellowish needles, de¬ 
composed at 250°. V. sol. alkalis and ppd. un¬ 
changed by acids. Gives a dark reddish-brown j 
pp. with platinic chloride. i 

METHYL-HYDBAZIHE CN..H, i.e. 
CHj.NH.NH.. (87° i.V.) at 746 mm. Formed by 
treating methyl-urea nitrate with NaNO.., re¬ 
ducing the resulting nitroso-methyl-urea [124°] i 
with zinc and dilute acetic acid, and decomposing ■ 
the product with HCl (Briining, 13. 21, 1810; A. i 
263, 7). Mobile liquid with strong ammoniaoal 
odour, soluble in water (heat being evolved), j 
miscible with alcohol and ether. Eednees Feh- 
ling’s solution. « 

Salts.—B'HjSO,. [139-5°]. White needles 
V. sol. water, si. sol. alcohol.—B'lICl: v. sol. 
water and alcohol.—B'C,H.,(N 02 )jOH. [102°]. 

Yellow needles, decomposed on fusion. 

Di-beneoyl derivative CH,NjHBz... [o. 
143°]. Colourless needles (from water); m. sol. 
hot water, v. »ol. alcohol, si. sol. ether. Does 
not reduce Fehling’s solution. 

Picryl derivative OHjNjH,0,Hj(NO,)j. 
(171°J. Obtained from the hydrazine and picryl 
chloride (chloro-tri-nitro-benzene) in diluted ah 
ooholio solution. Yellow plates; v. sol. alcohol 
and %iher, m. sol, chloroform. Decomposed on 
fusion. 

Oxalyl derivative 

OH,N,ja[,.CO.CO.N,ftOH,. [221-6°5. Formed 
by adding an aqueous solution of methyl-hy¬ 
drazine to oxalic ether. White needles; v. sol. 
alcohol, m. sol. water, v. si. sol. ether. Sublimes 
at about 160° in needles. Eeduoes Fehling’s 
solution. Nitrous atid forms the nitrosamine 
CH,.Nja(NO).CO.CO.N^(NO).CH, [147°]. 

Di-methyl-hydrazine C^,N, i.e. NMe,.NH.. 
(68°) at 720 mm. S.G. n -801. V.D. (H = l) 
80. Prepared by reducing di-methyl-nitros- 
ainine (0H,)^.Na with zinc-dust and acetic 
ajsid (Ksoher, B. 9, 111; Benouf, B. 18, 2171). 
Vonuied also by reducing di-methyl-nitromine 


composed by boiling dilute acids' into formic 
aldehyde, NHjMe, nitrogen, and NHMsj. The 
tetrazone is a strong base.—7. Nitrous acid de¬ 
composes it into NjO and dimethylamine.—8. 
Acetophenone at 100° forms NMe.^N:CMePh, a 
liquid (166° at 100mm.). It is split np„again 
by acids into its generators (Ecisenegger, B. 16, 
663). 

Salts.—B'HCl.—B'HjClj! hygroscopic crys¬ 
tals.—B'.^HjPtCl,: orange-yellow prisms, v. sol. 
water, si. sol. alcohol.—Byi^SO,. [105°]. White 
needles.—B' 2 HX.^ 04 : colourless plates, v. sol. 
water and alcohol, si. sol. ether. 

Ethylo-chloride NH 2 .NMejEtCl. Crys¬ 
tallises with difficulty; v. c. sol. water. The 
ethylo-hydroxido is reduced by zinc-dust and 
acetic acid to HCl, ammonia, and NMejEt.— 
(NHj.NMe 2 EtCl)jPtCl,. Crystals. 

DI-METHYL-Dl-HYDEO-ANTHEACEHE v . 
Dl-METHVn-ANTHKACENE-ni-HYDKIUE. 

HETHTL-HYDHO-ETHYt.PYBIDINE v. 

METHTL-ETHYIi-PYEIDINB HYDKlnE. 

DI - METHYL - HYDBO - HOMO - CAFFEiC 
ACID V. Di-methyl derivative of (4:3:1 )-Di-oxt- 

PHENYU-ISO-BUTYKIO ACID. 

HETHYL-HYBBO-HOMO-FEBTILIC ACID v. 
Di-mcthyl derivative of (4:3:l)-Di-oxY-PHEidfL- 

ISO-BUTYKIO ACID. 

UETHYL-DI-HYDBO-FABYOLIKE v . Pesta- 

METnYn-PYniDINE DIUYDRIDE. 

METHYL-HYDBO-PYBIDIKES v . Methye- 


PYItlDINE HYDRIDES. 

METHYL-HYDKO-aOINALDIlIE v. (Py. 
3 : 4 )-Di-METirn.-QuiNOLi!ra tetba-hydridb. 

METHYL-HYDBO-ftOlHOlINES v. Mbthye- 

QUINOUNE UYDRID'ka. 

DI-METHYL-HYDBOaOINONE v. Di¬ 
methyl derivative of Hydroquinone. 

DI - METHYL - HYDEOftDINONE - TBI - 
METHYL-AMMONIDM-IODIDE t’. Methylo- 
iodide of the di-methyl derivative of Di-meihyl- 

AMIDO-HYDBogniHONE. 

, METHYJI-HYDHO-TOLDQDINOIIE o. Di¬ 
methyl derivative of Hydrotolcquinone. 

METHYL-HYDBOXYLAMIHE v. Alkyl de- 
rivatives of Hydboxylamine. 

yiETHYLHYPOPHOSPHATEMo.P.O.. S.G. 
1® 1-109. From Mel and Ag,P,0, (Sanger, A, 
||232,11). Saponified by water. 

Methyl-bypophosphate of calcium 
MeCaHPgO, 6aq. Needles. 

MEIBnfLIA. A name formerly used for 
METBYEAUIKa- 
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METHYL-IMBSATIl^. 


XX!rHTi:.-IHX 8 ATIN. l>«sflribed aa ImiS* 
of Mtthyl-isatin under Isatin. 

KETHTL-IMIDAZOLE. a name employed 
by Wohl and Maiokwaid {B. 22,1359) to denote 
tbe substance usually called MniHYii-OLroxAniNs. 
UZIHYI-IUISAZYL UERCAFTAN v. 

SULSHYSBO-UETUYn-OIiYOXALinE. 

HEIHYI.. IHIOO ■ SI.UEIHTL-THIAZOLE 

S.C(NMe)v 

I >NMe. [96°]. Formed by the action 

CH;OMe ' 

, ol chloro-Bcetone on di-methyl-urea (Traimann, 
A. 249, 49). White needles (from water), with 
strong alkaline reaction. Is identical with di- 
methjd-amido-methyl-thiazole. 

METHYI.IMIDO-DI-(j 8 )-»APHTHYI, STTl. 

PHIDE NMe<®‘«^p>S. [285°]. Formed by 

beating imido-di-naplithyl sulphide (10 g.) with 
Mel (5 g.) and MeOII (12 o.c.) for five hours at 
150°. Formed also by heating di-(fi)-naphthyt- 
methyl-amiue with sulphur (Kym, B. 23, 2459). 
Lemon-yellow plates or needles. Gives a blue 
aoloo( with H^SO, containing HNO 3 . 

METHYL -miDO - PHENYL - NAPHTHYL 

SULPHIDE NMo<^‘«g“>S. [133°]. Formed 

by heating with Mel and MoOH 

at 150° (Kym, B. 23, 2466). Light greenish- 
yellow needles, si. sol. hot spirit, v. e. sol. hot 
benzene. 

METHYL-IUIDO-OI-PHENYL SULPHIDE 
0„H„NS i.e. S<p‘°^>NMe. [99-3°]. (c. 363°). 

Formed by heating imido-di-phenyl sulphide 
(thiofliphenylamine) with Mel and McOH in 
sealed tubes at 110° (Bernthsen, A. 230, 88 ; B. 
16, 2899). .Long white prisms (from alcohol), 
insol. water, v. sol. ether, benzene, and hot 
HOAc. Its alcoholic solution is coloured brown 
by FeCl,. Nitric acid forms a yellow nitro- deri¬ 
vative which, unlike that of imido-di-phenyl 
sulphide, is insol. NaOHAq. The nitro- deriva¬ 
tive may be reduced to an amido- compound 
which gives a deep bluish-green colour with 
Fed,. 

Isomeride C„H„NS i.e. S(C,H,),NMe or 
OJEI,.N<g^*>S(?). [79°]. Formed by tho 

action of Sd, dissolved in petroleum on di- 
phenyl-methyl-amine (NMePh, (Holzmann, B. 
21, 2065). Thin yellow'fcales^fromhot benzene- 
alcohol), insol. water, 41. sol. hot alcohol and 
ether, v. sol. hot benzbne. On heating with 
sopper it yields di-pheny]-methyl-amine. 

HETHYL-IHIDO-DI-PHENYL 8ULPH0NE 

0„H„NSO, i.e. NMe<^“^‘>SO,. [222°]. 

Formed by tbe action ojf EMnO, ,on methyb 
imido-di-phenyl sulphide' suspended , in water 
(Bernthsen, A. 230,91). Chains of whtto needles, 
often slightly reddish (from alcohol) or small 
compadt prisms (from glacial acetic acid)., V. 
al. sol. cold alcohol, glacial acetic acid or ether. 
Insol. acids or alkalis; not affected by boiling! 
KOH or HCl. Boiled with cone. HjSO, it forms 
a splendid blue liquid, turned pale violet-brown 
by pouring into water. Its nitro- derivative after 
leauction gives no colour with Fe01|. 


HETHYL-INDAZIHE 

/CMo. . t 

I ^NH. Quinazole. MtthyX-indamtU. 
'N — ^ 


[113°]. (281° i. V.) at 736 mm. V.D. 4-37 (calc. 
4-53). Formed by slowly adding NaNO, to a 
paste composed ol o-amido-acetophenone and 
HClAq. The resulting diazo-compound is soluble 
i^ water, and the liquid is poured into a solution 
of Na.,SO,. The product at first contains 
CH,.c 6 .C.H,.NH.NHSO,Nae but it gradually 
loses its reducing power, and deposits needles ol 



N,SO,Na. When these needles are 


heated with HCIAq they yield methyl-indazine 
and H,SO, (Fischer a. Tafel, A. 227, 303). 
Methyl-indazine is also formed, together with 
carbonic ac[d gas, when indazyl-acetio acid 

.O.clE,.COJH 

0 ,H,/ |\ * is heated. 

\n.nh 

Properties .—Colourless needles (from water), 
m. sol. hot water, v. sol. alcohol, ether, and 
chloroform, almost insol. cone. NaOHAq. May 
be sublimed. Does not reduce Fchling’s solu¬ 
tion. Gives crystalline compounds with metallic 

Salts.—BTICI. [177°]. Needles, v. sol. 
water and alcohol.—Sulphate: needles.— 
P i 0 r a t e: yellowcrystalline powder.—P latino- 
chloride; yellow needles. 

Nitrosamine CjHjNjO w. 

-CMev 

C.H/1 ^N.N0. [60°]. From B'HOl and 


cold aqueous NaNO,. Yellow needles, v. soU 
alcohol, ether, and chloroform. 
Di-methyl-indazine C,H„N, i.s. 
yCMe. 

C,H,<^ I ^^NMe. J,80°]. Formed by methyla- 

tion of the preceding. Colourless plates, v. sol. 
alcohol, ether, benzene, and hot water. 

Di-methyl->t-indazine jj®^N. [36°]. 

Formed from methyl-o-amido-acetophenone by 
conversion into the nitrosamine « 
CHj.CO.CjHj.NMc.NO and reducing this body 
with zinc and HOAc (Fischer a. Tafel, A. Wl, 
336). Yellow oil, solidifying on cooling as nearly 
dolourless plates. ,Very volatile with steam. It 
forms crystalline oempounds with metallic salts. 
—The chloride forms colourless needibs.— 
The sulphate crystallises in needles, and the 
picratc in rectangular tables. 

METHYL-INDAZINE v-SULPHONIO ACID 

• yCMCv 

C^NsSO, ».«. 0„HZ| Nn.SOjH. Tho 
■ ^N —' 

sodium salt of this acid is formed as described 
under methyl-indazine. It ism. sol. cold water, 
but ppd. on addition of NaOH or NaCl. It does 
not reduce HgO or Fehling’s solution. Boiling 
cone. HCIAq splits it op into NaHSO, and 
methyl-indazine. 

METETYL-INDAZCLE o. btaiHVl.-iNnAaiin. 
DI-METHYL-INDIOO o. Iimiao. 
KEXHYL-ISO-INDIIEUtllNE ». Iiniu. 
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ikETHTL-INDOLE. 


{In. l)-ipiSTI-Iin)OLB 

Skatole. [96°]. 

266° i.V.). VJ). (H -1) 66-2 (calc. 66-6). 

Ooettrrenee .—The chief volatile oonatituent 
1 human fteces, but not present in that of dogs 
Brieger, J. pr. [2] 17, 129; B. 12, 1986). It 
icours among the products of the putrefaction 
if albuminous substances (Brieger, Nencki, J.pr. 
2] 17, 98; if. 4, 371; E. a. H. Salkowsky, B, <' 
.2,651) . • 

Formation. —1. By fusing egg-albumen with 
JOH (Nencki).—2. By reducing indigo with tin 
md HOI, and distilling the product with zinc- 
lust. A mixture of indole and scatolo is thus 
>btained, and these are combined with picric 
icid. When the pierates are distilled with cone. 
SaOHAq the indole is destroyed, and the scatolo 
lasses over, and may be crystallised from water. 
The yield is '3 p.c. Scatole preparcijl in this 
vay has no fcecal odour (Baeyor, B. '^3, 2339).— 
i. By heating aniline-zino-chloride with gly- 
serine (Fischer a. German, B. 16, 710).— 4. By 
adding .pitro-cuminic acid (6 pts.) to amido- 
ouminio'acid (obtained by reducing 4 pts. of the 
nitro-acid), mixing with baryta (10 pts.), drying, 
and distilling (Pileti, G. 13, 358, 378).-6. Xhe 
Jihenyl-hydrazide of propionic acid is warmed 
with ZnClg, and the product distilled with steam 
(E. Fischer, A. 236,138).—6. In small quantity 
in distilling strychnine with lime (Stoehr, B. 20, 
1108; LSbisoh a. Malfattl, M. 9, 620).—7. By 
heating its carboxylic acid (Arnold, A. 246, 
835).- 

Preparation from pancreas. — 2,300 grms. 
pancreas and 500 grms. flesh are freed from fat, 
cut up and put into a loosely covered pot con¬ 
taining 8 litres of water. The whole is loft 
for 6 months at the ordinary temperature. At 
the end of the fourth month the odour of skatole 
appears. The liquid is acidified with acetic 
acid and distilled. Xhe distillate is acidified 
with HOI and picric acid is Wdod. Bod needles 
ofskatolepiorate,C,H,N.O,Hi(NOj),OH, separate. 
This is decomposed by ammonia, and the skatole 
is distilled over with steam and crystallised from 
water (Nencki, J. pr. [2] 20, 467). 

Properties.—Glittering plates of powerful 
faical odour, si. sol. water. It differs from indole 
in giving no ftolour when its solutions are 
treated with chlorine water. Its solution gives 
with fuming HNOj an opalescence; with KNO, 
and acetic acid a white pp. of the nitrosamine; 
with OrO, a red amorphous w. in concentrates 
solutions; and with FeCl, nS colour (Brieger, 
J. pr. [2] 17,130). It is not attacked by warm 
^Inte HNO,. It colours pine-wood moistened 
with HCl red; thia.is'bost seen by dropping pine- 
wood saturated vrith an alcohoUo Solution of 
scatole into cold cone. HClAq (Fischer, A. 236, 
138). 

BeacUora.—X, Potash-fusion yields the cor¬ 
responding indole cai^oxylio acid (Giamician a. 
Magnanini, B. 21, 61s).—2. Bypassing COjOver 
a mixture of sodium and scatole, heated at 240° 
there is formed indole (J»i-l)-carboxylio acid 
(C. a. M.). —8. With chloroform and NaOEt it 
^elds a ohloro-methyl-quinoUne 0,„H,C1N.— 4. 
Bentoie aldehyde ZnCl, form, slowly at 100°, 
^hioh crystallises from alcohol 
[143°] (Eisoher, B, 19, 2989).— S. When adminis- 
vo*i. ni. 


tered to animals it appears in the urine in the 
form of the ohromogen of a red pigment and as 
meth*yl-indyl sulphurio acid 0,H,N.S04H (?) 
(Brieger, H. 4, 414; Mestar, H. 12,1301. 

Salts.—B',HOI. Ppd. in needles when ether 
is added to its alcoholic solution (Wenzing, A. 
239,239). [168°]. Insol. ether, v. si. sol. water, 
V. sol. alcohol.—Piorate B'0,Ha(N03)s0H. Bed 
needles. 

Acetyl derivative so-called v. Mstuvi,- 

INOTIi METHTI, ketone. 

Dihycicide C„n„N i.e. 

(232° i.V.) at 744 mm. 


Formed by reducing an alcoholic solution of 
scatole with zinc-dust and HCl (Wenzing, A. 
239, 242). Colourless oil, resembling quinoline 
and piperidine in odour. V. sol. alcohol, ether, 
and ligroin. Its alcoholic solution qtains pine- 
wood, moistened with IIClAq, orange. It re¬ 
duces AgNO, and FcCl, on warming. It yields a 
nitrosamine which may be reduced to an oily 
hydrazine. With phenyl thiocarbimide it forma 
a compound melting at 125°.— * B'HCl: sol. 
alcohol and water, insol. ether. — Oxalate: 
[126°]; insol. ether.—B'aH.aPtCl,: yellow needles, 
si. sol. water, decomposed by hot water.—Pi¬ 
orate: [150°]; yellow granular crystals (from 
benzene). 

(In. 2)-Methyl-indole 0,H,N ».«. 
0,H,<^2 >CMo. Methyl-hctoU. [60°]. (272° 


i.V.) at 750 mm. V.D. 4‘75 (calc. 4 64) (Tread¬ 
well, B. 11, 1466). 

Formation. —1. By nitrating benzyl methyl 
ketone with fuming HNO„ reducing the result¬ 
ing [2:l]0sHa(NO2).CH3.CO.CHj with zinc-dust 
and ammonia, and distilling with steam (Baeyer 
a. Jackson, B. 13, 187; 14, 879).—2. Obtained 
by heating the phcnyl-hydrazide of acetone 
(CH3 )jC:N.NHC.H, (1 pt.) with ZnClj (5 pts.) for 
half an hour at 100° and then for some minutes 
at 180° (E. Fischer, B. 19,1664; A. 236,124). 

Properties_Needles or plates (from ligroin), 

si. sol. hot water, v. sol. alcohol and ether. 
Smells like indole. V. sol. cold HClAq, but de¬ 
composed on boiling with cone. HClAq. HNO, 
colours its solution yellow, and soon gives a 
yellow amorphous pp. which does not give 
Liebermann’s reaction. Colours pine-wood, 
moistened with HClAq, red. 

Beactions.—l. KMuO^ oxidises it to aoetyl 
o-araido-benzoic acid.—2. Potash-fusion yields 
indole (In. 2)-carbo:wlio acid (Ciamician a. Ma^a- 
nini, B. 21, 673).—3. By heating with sodium 
in a stream of COj at 240° there is formed methyl- 
indole carboxylic acid (Ciamician a. Magnanini, 
B. 21, 671).—4. Reduced by tin and HCl to a hy¬ 
dride, although sodium-amalgam does not act 
upon it.—6. With chloroform and NaOEt it 
yields chlojo-methyl-quinoline [71°]. Broino- 
firm and NaOEt yield the corresponding bromo- 
melhyl-quinoline (Magnanini, <?. 17, 246).— 6. 
On heating with cone. HClAq for 7 hours at 225® 
thejo is formed aniline and a liquid base 0„BaK 
(250°) which smells like quinoline and forms 
fthe salts B'aHjPtCl, and B'HAuClj (Magnanini, 
B. 20, 2609).—7. Bcnioic aldehyde at 100° 

forms O.H,OH(c<^«^g‘>NH), which separates 


from acetone in colourless shining ci 


ita's 
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[217'^, insol. water, v. al. aol. hot alcohol and 
ether. On boili^ with Fe,Cl, in HOAc it is 
converted into di-methyl-rosindole (Fiaoher, .i. 
242, 878; B. 19,' 2988). — 8. Nitro-ientoic 
aldehyde heated with (In. 2)-meth7l-iadole on 
the water-bath forms the corresponding 
[S;1]0,H4(N0J.CH{C,H,N)„ small crystals (from 
acetone), si. sol. alcohol, ether, and HOAc. 
This body melts at 263°, and is reduced by zinc- 
dnst and ammonia to 0,H,(NHj,).CH(C,P,N)j a 
yelloworystallisable oil (Fischer, .4.242,876).—9. 
By fusing with phthalic anhydride £nd a little 
ZnCl, there is formed an acid 0 „H„N 03 pro¬ 
bably C,H,N.CO.OaH,.COjH which crystallises 
from alcohol in colourless prisms, insol. water, 
si. sol. ether, v. sol. hot aloohol and HOAo 
(Fischer).—10. On heating with beneoyl chloride 
and a little ZnCl^the products are di-methyl- 
rosindoleOjjHjoNj and benzoyl-methyl-indole.— 
11. On heating with zinc chloride alone, a small 
quantity of quinoline is formed (Fischer a. 
Bteche, B. 20,819).—12. Diazo-benzene chloride 
and NaOAc form compact red crystals (from 

petihlenm-ether) of 

[116°], insol. water, v. sol. alcohol, ether, and 
benzene, m. sol. petroleum-ether. This body is 
split up again, by reduction, into aniline and 

smido-methyl-indole 

[113°] (Fischer, 4.242,384).—13. When (In. 2)- 
methyl-indole (1 pt.) is heated with Mel (2 J pts.) 
and a little methyl alcohol at 100° for 16 hours, 
there is produced di-methyl-qninoline dihydride 
(243°) (Fischer a. Steche, B. 20, 818, 2199). 

Salta.—B'HI. Formed by passing dry HI 
into a solution of the methyl-indole in ether 
(Wagner, A. 242, 388). Flocoulent pp., very 
easily decomposed by water and by moist air.— 
B'jHjPtCl, 3aq: yellow needles, decomposed by 
water. 

Acetyl derivative 

(200“-210° at 40 mm.). Formed in small quan¬ 
tity, together with methyl-indyl methyl ketone 
1[j.®.), by heating (In. 2)-methyl-indole withAo^O 
and NaOAc. The product is extracted with 
chloroform, and the extract distilled in vacuo 
(Magnanini, G. 18, 95). Pale-yellow liquid. 
Decomposed by boiling aqueous EOH into KOAc 
and methyl-indole, yields indole carboxylic acid 
on fusion with potash. KMnO, oxidises it to 
acetyl-o-amido-bcnzoic acid (Ciamician a. Mag¬ 
nanini, B. 21, 673). , 

(B)-Acetyl derivative v. MziniL-DinTL 

MSIItVL KBIOKE. 

Benzoyl derivative 0,H,NBz. [82°]. 
Formed, tf^ether with di-meth_yl-rosindole, by 
heating (Xn. 2)-methyl-indole with BzCl and a 
little &Oi, on the water-bath (Fischer a. Wag¬ 
ner, B. 20,817). Glittering plates (feom aloohpl), 
T. d. soL hot water, m. sol. alcohol^nd ether. 

Dlhydride CI,H„N i.e. 0,H4<^§‘>OHMe. 

Sydromethylkelole. (228° i.V.) at 742 mm. 
Prepared by reduction of (Xn. 2)-methyl-indole 
with tin and HO (Jackson, B. 14, 888; Weh- 
zing, A. 239,244). Colourless oil with powerful 
odour. Heavier than water. Strong base. With 
phenyl-thiocarbimide it forms a compound 
0„H„B,S, whichcrystallisesfromether inprisws 


[101°].—B'jH^tOl,: orange-yellow/aeedles} de¬ 
composed by water.r-Oxalate; [180°] { erys- 
talline.—Piorate: [161°]; crystauine. 

Acetyl derivative C,H„NAo. [66°]. 
From the dihydride and Ac^O. White needles, 
insol. water, sol. moat other solvents. 

Witroso»»inaC,H|,N.NO. [66°]. Formed by 
adding NaNO^ to a solution of thehydroohloriM 
of (In. 2).methyl-indole dihydride (Jackson). 
Yellow crystals (from ligjoin), v. sol. aloohol, 
ether, and boiling ligroim On treatment with 
tin and HOI, methyl-indole dihydride is regene-, 
rated. On .reduction with zinc-dust and HOAc 
it yields the hydrazine 0,H„K.NHj, which crys¬ 
tallises from ligroin in prisms [41°], and yields a 
crystalline sulphate and hydrochloride. 

(X»t.3)-Methyl-indoleO«H,<®§^^CH. (240° 

i.V.) at 720 mm. S.G. ® 10707. Obtained by 
long heating at about 203° from its carboxylic 
acid [2127], which is formed by the action of 
HOI on the phenyl-methyl-hydrazide of pyruvic 
acid (Fischer a. Hess, B. 17,662). Farmed also 
by heating w-chloro-methyl-o-amido-styrene 
C4H,(NHMe).CH:0HCl with NaOEt at 135° 
(Lipp, B. 17, 2510). 

Properties.—Yellowish liquid, nearly insol. 
water, v, sol. aloohol, ether, and benzene. Vola¬ 
tile with stoam. A chip of pine-wood, dipped in 
HClAq, is coloured violet-red by its vapour or 
solution. It dissolves in cone. HClAq, and is 
reppd. by addition of water. Fuming nitric acid 
added to (X»-3)-methyl-indole suspended in water 
gives a deep red colour and finally a rod pp. 

Beaclions. —1. Analkalinosolutionof bromine 
(NaOBr) converts it into di-bromo-methyl-oxin- 
dole C,H,Br. 4 HO, which crystallises in transpa¬ 
rent tables, melting at 204°. It is converted by 
heating with alcoholic potash into methyl-i|>- 
isatin, which is ppd., after boiling off the aloohol, 
by adding HCl.—2. (Xn. 8) -methyl-indole (2 mols.) 
heated with benzoic aldehyde (1 mol.) and 
ZnCl, for 2 hours on the water-bath forms 

C,Hj.CH(C^^g'^NMo)j, which crystallises in 

colourless prisms [197°], insol. water, si. sol. al¬ 
oohol and ether, v. sol. hot acetone and HOAo. 
It yields a red dye on heating with FeOl, in 
HOAo (Fischer, A. 242, Zn \ B. 19, 2988).— 
3. On fusing equal weights of pithalic anhydride 
and (In. 3)-methyl-indole with a little ZnCI, at 
100° there is formed O 4 H,: 0 ,Oj( 0 ,H,N)j, which 
,crystallises from acetone in colourless prisms 
[300°]. It is ins{)l. water and alkalis, v. si. sol. 
ether and alcohol, but v. soL hot acetone 
(Fischer, A. 242,382; B. 19, 2989).—4. Scarcely 
attacked by Mel at 100°,jbut at 120° it appears 
to yield a methyl-quinoune dihydride (Fischer 
a. S)eohe,'B. 20, 2199). 

Piorate C.H„NC.H 4 (NOj),OH. [160°]. Long 
dark-red prisms or needles, v. sol. benzene, si. 
sol. ether. Decomposed by alcohol. 

Chloro-derivative v. Di-CBLOBO-HStHTlp 
mnoi-B. 

Dihydride C.H 4 <^^^OHr (216° tV.) at 

728 mm. Formed by reducing (X».8)^ethyl- 
indole with zinc-dust and cone. HoLAq (Wenzing, 
A. 239,246). Liquid, si. sol. water, v. sd. dco> 
hoi and ether, volatile with steam. Most of its 
salts dissolve in alcohol at;d water.—B'|B|Pt0i^s 
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rallow nMdte, deoompomd by boiling water.— 
Oxalate: [106°].— Piorate: [1S6°]; yeUow 
tables (bom benzene). 

OMe:CH.O.OH^ 

IB, 2)-Hetbyl-lndole | || ^CH. 

• OH :CH.0.NH/ 

TolindoU. [SS'S”]. Formed by heating at 240® 
its caibozylio acid, which is obtained from the 
p-tolyl-hydrazide of pyravio ether (Baechon, A. 
289, 226). Needles^(from water), m. sol. hot 
water, v. sol. alcohol, ether, benzene, andligroi'n. 
(Volatile with steam. Beacts like indole with 
pine-wood and with nitrous acid.—Piorate 
B'CA(NOs)>OH.. (161°]. Bed needles (from 
water). 

(In. l,2)-l)i-metbyl-indole 0„H„N t.«. 
0,H.<^2''^0Me. [108°]. (286° i.V.). Formed 

by heating the phenyl-hydrazide of methyl ethyl 
ketone with ZnCl^at 180° (B.Fischer, Bn.9,1666; 
A. 236, 136b Formed also by heating bromo- 
acctyl-propionio acid OH,.CO.CHBr.CHj.COjH 
(1 pt.) with aniline (3 pts.) at 100° (Wolff, B. 
20,427 : 21,123). Obtained likewise by heating 
y G.CHj.GO^H 

^OMe at 226° (Fischer). 

\nh 

Properties. —White plates (from dilute alco¬ 
hol). Smells like indole. V. si. sol. hot water, 
V. e. sol. alcohol and ether, si. sol. cold ligroin. 
Dissolves in cone. HClAq but is reppd. on dilu¬ 
tion with water. Does not colour pine wood. 

Reactions. —1. NaNO, added to its solution 
in HOAc forms a nitrosamino [63°], crystal¬ 
lising in yellow needles, v. si. sol. water, v. sol. 
alcohol. By zinc-dust and HGl it is re-con¬ 
verted into di-methyl-indole. It exhibits Lieber- 
mann's reaction.—3. Mel in MeOH converts it 
into tri-methyl-quinoline dihydride. 

Picrate B'0,H.dN02),0H. [167°]. Brown 
needles (from alcohol). 

Dihydride G,H,<^ 2 ^*®>GHMe. (231°) at 

760 mm. Formed by reducing di-methyl-indole 
with zinc-dust and HGlAq (Steche, A. 242,371). 
(Xn.3,3)-Dl.methyl-indole G,gH„K t.e. 

by beating 

the phenyl-metjjyl-hydrazide of acetone (1 pt.) 
with zino chloride (5 pts.) for 3 hours at 130° 
(Fischer, B. 19, 1666; Degen, A. 236, 153). 
Formed also by heating its carboxylic acid 

0,H,<®<^®^)^GMe at 200° ({).). White°j 

needles, v. sol. alcohol, other, benzene, and 
ligroin, V. si. sol. water, v. sol. cone. HGlAq. 
May be distilled withopt decomposition. It gives 
the pine-wood test very distinctly. N()roas acid 
forms a complicated product. The picyate 
erystallises in dark-red needles. The hydride 
is V. sol. weak acids. 

(I».l,8)-Di methyl-indole 0,p.<®“®^OH. 

(230°-266°). Formed by heating the phenyl- 
methyl.hy^azide of »-propionio aldehyde (1 pt.) 
with ZnCl, (6 pts.) at 136° (Degen, A. 236,168). 

on. 

(B. 2.In-8)-Di.m6thyl.lndole OuH,,N < 4 . 
CMe:CH.G.OH 


(343°-246^. Formed by heating its earbozylie 
Mid at 226° (Hegel, A. 232,216). Liquid, vola¬ 
tile with steam; v. sol. alcohol, ether, and benz- 
one. Dyes pine-wood, mwstened with HCl, red. 
Fuming HNO, gives a red colour and, finally, a 
pp. The piorate is crystalline. 

(B. 2 , Xn. 2 )-Oi-methyl.indole 0 ,JH,iN f.s. 
GMe:Gn.C.GH' ' 

J I \OMo. Methyl - p. tolindoU, 

CH:Gn.G.NH/ ^ 

[114°..117°]. Formed by heating the p-tolyl- 
hydrazidi of acetone with ZnClj (Baschen, A. 
239, 227). May bo distilled without decompo¬ 
sition. Almost insol. hot water, v. sol. hot alco¬ 
hol, other, and benzene.—B'GJI.(NO.J,(OH). 
[165°]. Dark-red needles (from benzene). 

(B. 4, In. 2)-Di-methyl.indole G,„H„N *.«. 
CH:GH.G.CH%. 

I II ^CH. MethyU-toUMole. Ob- 

CH:GMo.G.NMo/ 

tained by the action of heat on its carboxylic 
acid, which is derived from the o-tolyl-methyl- 
hydrMide of pyruvic acid (Hegel, A. 232, 220). 
Liquid, smelling like indole, volatile with steam. 
Dyes pine-wood, acidified by HGl, violet-red. 
Behaves like indole towards nitrous acid. 

Di-metbyl-indole C,oH„N. (276"). Formed 
by allowing a solution of the hydrochloride of 
(a)-di-methyl-dipyrroIe in dilute H^SO, to stand 
for some time in the cold (Donnstedt, B. 21, 
3439). Liquid, volatile with steam.—Picrate 
B'GjlafNO-JgOH. [156°]. Dark-red silky needles 
(from benzene). 

Di-methyl-indole G,jH„N. (c. 270°). Formed 
from (fi)-di-mothyl-dipyrrole in the same way as 
the preceding isomeride (D.). Liquid. Smells 
Uke scatole.—Piorate B'CgH-(NOJ,OH. [149°]. 
Bed silky needles. 

(In. l,2,3)-Tri-metbyl.inaole G„H.,N i.t. 
GaH,<^^^®^GMe. (280’). Formed by heating 

di-mcthyl-indyl-acetio acid for several hours at 
210° (Dcgen, A. 236, 160). Formed also by 
heating the phenyl-methyl-hydrazide of methyl 
ethyl ketone with ZnGlj at 180° (D.). Yollo^ 
oil with characteristic odour. Miscible with al¬ 
cohol and ether. Gives no colour to pine-wood. 
Piorate B'0„H.,(NOg),OH. [160°]. Dark-red 

needles (from hot benzene). 

(B. 4, In. l,2)-Trl.methyI-indolo G„H,,N t.«. 
GH: CH.G.CMC. 

I II ^GMe. [79°]. (283° unoor.). 

CH;CMo.C.NH / 

Formed by heating bromo-aoetyl-propionio 
(bromo-lovulic) acid GHj.GO.GHBr.CH 5 .GOjH 
with o-toluidino (Wolff, B. 21, 3363). White 
plates, V. sol. alcohol, chloroform, and petroleum- 
ether, V. si. sol. water. Volatile with steam.— 
Piorate B' 0 ,H 5 (N 0 j) 50 H. [162°]. Purple-rod 

• (B. 2, Xw.'l,2)-Tii-metbyl-indole 0„H„N ».«. 
OMe;CH.O.aMe^ 

I 11 ^CMe. [121°]. (297° cor.). 

chch.ojih/ 

Formed by warming fi-bromo-aoetyl-propionio 
Mid (1 pt.) with jp-toluidine (3 pts.), and ^ally 
Heating the mixture to boiling (Wolff, B. 21, 
8861). Plates, v. sol. alcohol, chloroform, and 
petroleum-ether, v. sj,, sol. water. Does not give 
the pine-wood reaction. The solution in HOAo, 
mixed with Fed,, becomes green on Ixfiling, and 
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finaUj bine. PiorateB'OA(170J>OH. [189°1. 
Brownisb-red needles, ▼. sol. benzene apd al- 
oobol. 

NUrosamine 6A<Nm'o)>CMe. [73‘>]. 

Golden-yellow needles, v. e. soL alcohol and 
EOAo, si. sol. water. 

Tetra-methyl-iadole CjjHisN. (285®). Light- 
yellow oil, with ohoracteristio odour (Dennstedt, 
5.22,1924). PiorateB'0„H,(NOs),OH. [100°].' 
Shining red needles. 

HBIHYI/-INDOI.E ACBTIC ACID)). Mxthyi,- 
ranm-ACETio acid. 

{In. l)-METHyL-INDOLE {In. 2).CASB. 
OXTUC ACID C, ANO, i.e. 

cA<Sh>cco.h. ScaloU {P)<arboxylic 

add [166^]. Formed by saponifying with alco- 
bolio potash its ether which is obtained by boil¬ 
ing with alcoholic hydrogen sulphate (10 p.c.), 
the phenyl-hydrazide of ethyl-glyozylic ether 
CH,.CHj.C(NjHPh).CO,H (Wislicenus a. Arnold, 
B. 20,8396; A. 246,335). Formed also by heat¬ 
ing 'hoatole with sodium in a current of CO., at 
2M° (Ciamician a. M.agnanini, Q. 18, 61; B. 
21, 672, 1927; Rend. Accad. Line. [4] 4, 740). 
Thin white needles (from boiling water), v. 
sol. alcohol and benzene, v. si. sol. water. Its 
alcoholic solution is coloured deep red by 
FeClj. On heating above 165° it is split up 
into CO, and scatole [95°].—AgA': white powder, 
iQSol* wfltcr* 

Ethyl ether'ElA.'. [134°]. Needles (from 
alcohol), insol. water, v. e. sol. benzene and 
ether. 

(In. l).Hethyl-indole carboxylic acid 
CijHjNO,. Scatole {a)-carboxylie acid. [164°]. 
(Possibly identical with the preceding acid). 
Occurs among the products of the putrefaction 
of serum-albumen, and of muscular tissue (H. a. 
E. Salkowsky, B. 13, 191, 2217; H. 8, 23; 9, 
8). Small plates (from benzene^. Decomposed 
on heating above its melting-point into CO, and 
scatole. V. si. sol. cold water, v. sol. alcohol and 
•ether, m. sol. benzene. FeCl, colours its dilute 
solution (containing HCl) violet on boiling. 
Nitrous acid colours its dilute solution cherry, 
red, and presently gives a pp. Bleaching powder 
coloursa dilute solution, acidified by HCl,purple; 
this reaction, and that with nitrous acid, arc not 
exhibited by {In. l)-indole (In. 2)-carboxylio acid. 
—^AgA'. Sparingly soluble pp. 

(In. 2) Hethyl-indole (In. l)-carbaxylio acid 
/C.CO,H 

OS.,C ^ . Methyl-hetole carboxylic 

\NH.CMe 

add. [172°] or [183°]. Prepared by heating 
(In. 21-methyl-indole (10 g.) mixed with sodium 
(3-6 g.) in a current of dry CO, first at 235° and 
finally at 315°; the unaltered methyl-indole is 
removed by steam distillation, and, the acid‘re- 
crystalUsed from acetone (Ciamician a. Mag- 
nanipi, O. 18, 60; B. 21, 672; Bend. Accad. 
Line. [4] 4, 740). White crystalline puwder, 
compl^ly decomposed at its melting-point into 
GO, and methyl-indole (methyl-ketole); this (hi- 
composition is partially effected by merely boil¬ 
ing the aqueous solution. SI. sm. water and 
benzene, v. sol. alcohol Afl acetone. It gives 
white pps. with lead and mercuiio salts, and a 


[171°]. Formed by 


green pp. with a onprie salt.— AgA'/^ white eryi- 
talUne pp. ^ 

{In. 3)-Kethyl-ladols (In. l)-carbozyUs sold 

[212°]. Obtained by 

heating the phenyl-methyl-hydrazide of pyruvic 
acid (1 pt.) with 10 p.o. aqueous HOI (16 pts.) 
on the water-bath (E. Fischer a. Hess, B. 17, 
659). White needles, v. sol. hot alcohol, ether, 
and benzene, si. sol. hot water, nearly insol. 
cold water. Its solution In H,SO, is red. By 
prolonged heating at its melting-point it is split 
up into CO, and (In. 3)-methyl-indole. Beadily* 
oxidised by KMnO,. An alkaline solution of Br 
or Cl oxidises it to metbyl-t)i-isatin and 00,. 

{B. 4)-lIothyl-indole (In. 2)-oarbozyUc acid 
CH: OH.C.CH- 

I II >o.oo,a 

CH:0Me.C.NH/ 
saponifying with alcoholic potash its ethyl ether 
which is obtained by heating the o-tolyl-hydra- 
zide of pyruvic ether (1 pt.) with ZnCl, (1 pt.) at 
220° (Kaschen, A. 239, 228). Needles (from 
water), v. sol. alcohol, ether, and HOAo. 

IB. 2)-Hethyl-indole (In. 2)-carboxylic acid 
CMo:CH.C.CH.. 

I II >C.CO,H. [228°]. Formed from 

CH :CH.0.NH/ 

its ethyl ether which is obtained by heating the 
yi-tolyl-hydrazide of pyruvic ether with ZnCl, at 
220° (Baschen, A. 239, 228), Needles (from 
water), m. sol. hot water, v. sol. alcohol, ether, 
chloroform, and HOAc. Decomposed on fusion 
into CO, and {B. 2)-methyl-indole. 

Ethyl ether EtA'. [160°]. Colourless 
needles or plates. 

(In. 2,3).Di-methyl-indole (In. l)-carboxylio 
acid 0„H,.N0, i.8. C.H.<g(®0^)^CMe. 

p85°]. Formed by saponifying its ether which 
is obtained by heating the phenyl-methyl-hydra¬ 
zide of acetoacetio ether with ZnCl, (Fischer, 
B. 19, 1569; Defeen, A. 236, 167). Six-sided 
plates, m. sol. hot alcohol and chloroform, el. 
sol. water, ether, benzene, and ligroin. Splits up 
at 200° into CO, and (In. 2-3)-di-methyl-indole. 
The Na salt is insol. cone. NaOHAq. (The Ag 
salt is insol. NH,Aq. Colours pine wood. 

Ethyl ether EtA'. [98°]. Colourless 
needles (from alcohol-ligroln)]' v. sol. alcohol 
ether, benzene, and chloroform, si. sol. ligrofn. 

(B. 4, In. .3)-Di-methyl indole (In. 3)-carb- 
oxylic acid C„H„NO, i.«. 

CH;CH.C.CH - 

I II ^C.CO,H. [210°]. Fopnedby 
CH;CMe.C.NMe/ 

warming the o.tolyl-mothyl-hydrazide of pyruvio 
acid (1 pt.) with pbosphorio aoid (20 pts. of B.Q. 
1'17,) on‘the water-bath (Hegel, A. 202, 220). 
Colourless needles (from benzene), v. e. sol. 
alcohol. Splits up on heating into CO, and the 
corresponding di.methyl-indole. When its alka¬ 
line solution is warme^ with NaOCl and tbs 
product heated with waW there is formed di- 

mothyl-i(r-isatin C.H,Me<^^g>CO [167°]. 

{B. 2, In. 3).Di.methyl-indole (In. 2)-csrb- 
CMe:CH.C.CH v 

oiylic acid | | ^.CO,H. [221°]. 

CH :OH.C.NMo/ 

Formed by wanning the |>-tolyI-msthyI.!iy4tA- 
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side ot pTttfHo acid (1 pt.) with HG (20 pts. of 
lOp.o.), the aoid being ppd. (Hegel, if. 232, 216). 
Needles (from hot alcohol), si. sol. ethet, sol. hot 
benzene, chloroform, and glacial HOAc, insol. 
ligroin. Forms the corresponding di-methyl- 
indole on heating. A neutral solution of its Na 
salt gives with NaOCl a yellow crystalline pp. 
[135°], which on boiling with water is changed 

to di-methyl-ft-isatin crys¬ 

tallising in red needles [148°]. 

, METHYL-IHDONAPHTHENE ».«. 

(Boser); (201°) (Von Pechmann, B. 16, 610). 
Formed by distilling mcthyl-indonaphthene car¬ 
boxylic acid with soda-lime (Boser, A. 247, 169). 
Transparent highly refractive liquid, smelling 
somewhat like naphthalene. Absorbs oxygen 
from the air, becoming gummy. Off heating 
with cone. HClAq it also becomes gkmmy, and 
HjSO, has a like effect. By heating with HIAq 
at 180° it is converted into a solid body, fusible 
under water, v. sol. ether, si. sol. alcohol. 

Picric acid compound 
C„H„ 0 .H 3 (N 03 ), 0 H. [70°]. Unstable orange 
powder (Von Miller, B. 23, 1882). 

METHYL-INDONAPHTHENE CAEBOXY- 

tic ACID 0„H„0, i.e. C,H,<^g®>C.C 03 H. 

• Dihydronaphthoic ’ acid. [200°]. Formed by 
gently warming bonzyl-aooto-acetio ether (1 pt.) 
with cone. HjSO^ (7 pts.), and pouring the pro¬ 
duct into water (Von Pechmann, B. 16, 516; 
Boser, B. 20,1674; A. 247,158). White needles 
(from aleohol), almost insol. water, m. sol. hot 
alcohol and ether. Crystallises from glacial 
acetic acid in prisms (containing HOAc). May 
be distilled with slight decomposition, but when 
boiled for a long time it splits up into COj and 
methyl-indonaphtbene. On oxidation it yields 
phthalic acid. a 

Methyl ether [78°]. Small needles, 

T. sol. alcohol and other. 

Di - bromide 0 ,H,<™®^CBr.C 03 H. 

[216°]. Formed by exposing the acid to bromine- 
vapour. White crusts (from ether). On warm¬ 
ing with HOAp it gives off HBr and loaves 

methyl ether melting at 100°. 

Methyl ether OggHgBrjGOjMe. 

White needles, si. sol. methyl-alcohol. 

UETHYL-INDONAPHTHENE DIHYDBIDE 
CABBOXYUC ACID C„H,A U. 

OA4<ch^®>OH.CO.A Methyl-hydnndo- 
naphthene*carboxylic acid. [80°]. (300°-310°). 
Formed by the action of sodium-amalgam on an 
alkane solution of methyl-indonaphthene carb¬ 
oxylic acid (Boser, B. 20, 1674; A. 247, 166). 
Small needles (from jiot water), v. sol. alcohol 
and ether, scarcely volatile with steam. On con¬ 
tinued beating above 310° it becomes viscid, but 
the crystalline acid is reproduced on treating 
this viscid mass with alkalis.—AgA'.—Ba A', 2aq: 
needles (from alcohol), v. sol. water. 
KZTkn-lNDONAPETHOaUlKOlfE 

0^0.0. Methyl-di-keto- 


]^C.CO,H [245°], which forms a 


[167°]. 


h/ydrindene. [86°]. (o. 160° at 18 mm.). Formed 
by the action of sodium on a mixture of ethyl 
propionate and phthalate riVislioenus a. KStzle, 
A. 252, 80). Blunt pyraimds (from alcohol) or 
needles (from light petroleum), sol. ether and hot 
water. The sodium derivative 0„H,NaO, 
crystallises in small dark-red prisms. 

Di-oxim CgH, <GNCnj>OHMe. [117°]. 
Noodles, sol. alcohol, ether, alkalis, and HOAc. 
Mono-phenyl-hydraeide 

0.ng<;®^^*^^)>CHMe. [164°]. Crystals, v. 

sol. ether and benzene. Forms a green solution 
in HOAo. 

Di-methyl-indonaphthoquinone C„H„0, i.e. 
CgH,<^>CMo.. [108°]. (0.250°). Formed 

by heating mcthyl-indonaphthoquiftone with 
Mel and MeOH at 100° (W. a. K.). V. sol. al¬ 
cohol, ether, and benzene. 

Phenyl-hy dr aeide 

‘^-‘^*<C(i^HPh)>‘^’“®«- [184°-187°]. Slender 
yellowish prisms (from alcohol), sol. ether and 
HOAo. FeCl, colours its solution in H^SO, in¬ 
tensely dark green. 

METHYL INDOPHENINE v. Indophbninb. 
METHYl-INDYL-ACETIC ACID 0„H„NO, 


i.e. CgH.< % 

BH.' 


CHj.COsH 


CMe 


(105°-200°]. 


Formed by warming the phenyl-hydrazide of 
aoetyl-propionio (levulio) acid with ZnCl, at 
125° (E. Fischer, B. 19, 1665; A. 236, 149). 
Colourless plates, si. sol. hot water and chloro¬ 
form, m. sol. other, v. sol. hot alcohol, v. e. sol. 
acetone and hot IIOAo. Nitrous acid yields a 
nitrosamino. At 225° it is split up, slowly into 
COj and di-methyl-indole. Its pioric aoid com¬ 
pound crystallises in slender dark-red needles. 
Di-methyl-indy 1-acetio acid Ci^Hu^f^t ^ 
,CH 3 .C 03 H 

OgH 4 < • [188°]. Formed by 

NMe.CMe 

saponification (by alcoholic EOH) of its ether, 
which is obtained by warming the imenyl-methyl- 
hydrazide of aoetyl-propionio ether with ZnCll, 
(Fischer, B. 19, 1568; Degen, A. 236, 168). 
Colourless plates, si. sol. water, ether, and benz¬ 
ene, V. sol. alcohol and chloroform. Its alkaline 
salts are v. e. sol. water, but ppd. on addition of 
caustic alkalis. Ah 210° it is split up into CO, 
and (7)i-l,2,3)-tri-methyl-indole. Does not give 
the pine-wood reaction. 

METHYL INDYL KETONE «. {e)-Acetyl- 

ninoLE. _ 

(In. 1) METHYL-IHDYL METHYL KETONE 

CyH„NO i 4 . O.H,<^’^>C.CO.CH,. Acetyl. 

scatole. [M8°]. Formed by heating (In-1), 
methyl-indole (scatole) (1 g.) with AoCl (10 g.) 
and ZnClj (^ g.) (Magnanini, 6. 18, 99; B. 21, 
1938). Long needles (from dilute alcohol), insol. 
cold water, v. sol. hot alcohol and acetone, m, 
sol. ether. Volatile with steam. Not affected 
by KOHAq, but cone. HCl forms scatole. Hot 
cone. HgSO, gives a purple solution. 

Fiorate [166°]. Yellow needles, zU mL 
odd, T. sol. hot, benzene. 
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Oieim OA< nh®>°-C(^OH) [W9°3- 

pm»U needles, decomposed bj soids and ijialis, 
xeproducing the ketont. 

(In. 2 )-Metb]rl-iiid 7 l methyl ketone 
.CO.CH, 

0,H.<r Acetyl-methyl-keloU, 

. OMe 

[196°]. Formed by heating (iji-2)-methyl-indole 
(methyl-ketole) (1 pt.) with AOjO (6 pts.) and 
MaOAc (1 pt.) for six hours with invented con¬ 
denser (jackson, B. 14, 879; Fischer, A. 242, 
379). Colourless needles (from acetone), si. sol. 
water, v. sol. alcohol and hot benzene. Dissolves 
in HClAq. Not decomposed by boiling NaOHAq, 
but boiling eono. HClAq regenerates the ketone. 
KMnO, oxidises it to acetyl-amido-benzoio acid 
(Magnanini, O. 18, 97). 

Pheny'i-hydraiide 0„H.,N.».«, 
X(N^h).CH, 

• [0.136°]. Formed 

^NH.CMe 

by heating the ketone with phenyl-hydrazine 
hydrochloride and NaOAc. Colourless plates, 
m. sol. hot benzene, v. si. sol. petroleum-ether. 
Dl-METHYL-INOSITE v. Damdonite. 
METHTL-IODAMINE ti. Mktbtlamine. 
METHTI, IODIDE CHJ. lodo-mtOiam. Mol. 
w. 142. (42-8°) (Dobriner, A. 243, 23); (42-8°) 
(Perkin, 0. /.46,459). S.O.g 2-3346 (D.); }|2-2862; 
I* 2-2529 (P.). S. -008 at 16° (Hardy a. Bordet, 
A. Ch. [6] 16, 669). C.E. (0°-10°) -00118 (D.). 

5. V. 64-1 (Lessen, A. 264, 69); 64-8 (Bamsay): 
M.M. 9-009 at 19-5°. H.F.p. (gas) 3420. H.F.v. 
(gas) 2840 (Thomsen, Th.). Obtained by dis¬ 
tilling phosphorus (1 pt.) with iodine (8 pts.), 
dissolved in moist methyl alcohol (14 pts.), or 
phosphorus (60 g.) with iodine (1000 g.) and 
methyl alcohol (600 g.) (Dumas a. P61igot, A. 
16, 80; Pierre, A. 56,147 ; Landolt, A. 84, 44 ; 
Hofmann, 0. J. 13, 69). Prepared also from rod 
phosphorus (10 pis.), MeOH (35 pts.), and I 
(100 pts.) (Personne, /. 1861, 607; Butlerow, B. 

6, 561), and from KI, MeOH, and gaseous HCl 
(^ Vrij, J. 1857, 441). The distillate is washed 
with water and rectified over CaCl, and lead oxide. 
Colourless, slightly combustible liquid. Not at¬ 
tacked by gaseous HCl. 

Reactions.—1. Chlorine converts _ it into 
MeCl.—2. When heated with Hnc it forma 
IZnMe. The moist copper-zinc couple forms 
methane (Gladstone a. Tribe, 0. J. 26, 682).— 

8 . When heated with alloys of K or Na ivith 
As or Sb it yields methides' of arsenic or an¬ 
timony.—4. With Mg and A1 it forms meth- 
ides.— 6 . When heated in a sealed tube with 
aqueous NH, it forms mono-, di-, and tri-melhyl- 
amine and NMo,I.- 6 . With EtOH at 125° it 
forms EtI and MeOEt (Bnsse a. Kraut, A. 177, 
272).—7. Heated with water (16 pts.) at 100° it 
is converted into methyl alcohol (Njederist, Jr. 
196, 860).—8. With HH and water it foims 
MeI(H, 8)3 23aq (Forcrahd, A. Ch. [ 6 ] 28, 21).— 

9. Sulphur at 100° to 190° forms SMeJ and 
other products (Klinger, B. 10, 1880). 

BydraU (Mel),aq. [-4°] fP.); [4-8°]‘ 
(Villard, C. B. Ill, 186). Formed by passing a 
eurrent of moist air through the iodide (Fotcrand, 
0. B. 90,1491). 

XSTSTUODOFOBM v. TBi-tono-irBiin. 


HEXMKL-XSATIC AQUI v. iMnouoilh 
lfETETl.-UATIir V. IsATnt. 
UETHTL-ISATOlC ACID v. Isatoic aow. 
UETHTL-ISATOID v. IsAiom. 
METHYl-IXACOKIO ACID 0*0,. [166“J. 
A product of the distillation of methyl-paraoonfo 
acid (Frankol, A. 256, 87). Formed also by 
heating a solution of methyl-citraconio acid at 
150° in sealed tubes. Prisms, sol. water, insoU 
'chloroform. When distill^ it partially car¬ 
bonises, and is partially'converted into the 
isomeric methyl-citraconio acid. Nitric acid 
appears to convert in into methyl-mesaconio 
acid [195°]. Sodium-amalgam reduces it to 
ethyl-snccinio acid. — BaA" Jaq. — OaA" aq. — 
AgA". 

TETEA-METHTLItrM HYDEOXIDE 
Methylo-hydroxide of TatHETHYnAHiKB. 

DI-UETHYL-KEIINE is Tbiba-keibti,- 

FTKAZINEJl_ 

DI.UEl«aTI,-EETOL t). MEiBXL-oxyxTBYn 

KETONE. 

HETHYI-EETOLE o. (In. 2).MEiByL. 

INDOI.E. 

DI-METHYL-KETONE is Acetone. 

Di-methyl di-ketone C,H,0, i.e. 
CHvCO.CO.CH,. JH^acetyl. (88°). S.O. *» 
•9734. S. 25 at 16°. Formed by heating its 
dicarboxylio acid (kotipic acid) either by itself 
or with dilute HjSO, (Fittig, B. 20, 3179; A. 
249, 200). Formed also from its mono-oxim 
(nitroso - methyl - ethyl - ketone) by successive 
treatment with NaHSO, and dilate acid: 
CH,.CO.CMo:N OH -i- H,SO, -f H,0 
= CH3.00.C0Me-4NH,S0,H (Von Pcchmann, 

B. 20, 3102). Most easily prepared by saponi¬ 
fying mcthyl-aoeto-aoetic ether with dilute (3 
p.c.) alkali, treating the product with NaNO, 
and HjSO,, removing alcohol by distillation, 
adding dilute H.,SO, (20 vols. of 16 p.c.), and dis¬ 
tilling with steam (VonPechmann, B. 21,1411). 
Yellow mobile liquid, smelling like acetone and 
quinone, miscible vAth alcohol and ether. De¬ 
composed by alkalis or hot alkaline carbonates. 
Forms metallic derivatives of trimethyl-glyoxal- 
ino with ammoniacal solutions of silver nitrate 
and of cuprous chloride. With alcohol it forma 
an unstable compound 0 ,H, 022 H 0 Et, boiling 
at 76°. With water it forms a crystalline hy¬ 
drate (C,H,O.J,2aq, insol. water, alcohol, and 
ether. Yields a very unstable compound with 
SO,. Combines with NaHSO,. 

Reactions.—1. With HCy it forms the nitrile 
di di-oxy-di-methyl-succinic acid.—2. Bromi^ 
dissolved in CS, forms a di-bromo- derivative 

C. H,Br,0, [117°].—8. Ammonia forms tri- 

.N:CMo 

methyl-glyoxaline OHMe^* | [133°] (271°). 

“ \N:CMe 

4. WAen warmed with o-tolylene-diamine awt- 
ate it is converted into tri-methyl-quinoxaline 

0,H,Me<^^;Ql^^, which crystallises from light 

petroleum in prisms [91‘^J (270°).—6. Aniline 
forms the anilide PhN:CMe.OMe:NPb, which 
crystallises from alcohol in lustrous sulphur- 
yellow scales [133°], v.sol. ether, m. sol. alcohol, 
insol. water.—6. On adding dilate aqueous 
NaOH or Na,CO, to an aqueous solution of the 
diketone until it becomes colourless, then at 
once acidifying with dilnta *80, and Mtraat- 


* 



METHYfrPSEtJlK>.LimriO‘STTBlL. 848 


tog with ^«r, the product is di-ncth^I-guino- 
gen OH,.\]O.CMe;OH.CO.CO.OH„ a yellowiBli 
bitter syrup, \rhioh iorms a phenyl-hydrazide 
a,H„(M^Pb), [206*^, and is converted by excess 
of alicali into p-xyloqninone.—7. Heated with 
an agneous solution of urea it forms di-methyl- 
glyooluiite 0 ,H,^ 40 , Wianohimont a. Elobbie, 
ft. T. 0. 7> 261).-^. Reduced in alkaline solu¬ 
tion to a product (CH,.CO.GH(OH).CH, ?), which 
instantly reduces Fehling’s solution in the coltb 

Mono-oxim CH,.CO.C(NOH).OH,. Iso- 
nitroso-meOiyl-ethyl-ketone. [74°]. (186°). 

VJ). 8-61 (calo. 3'49). Formed by treating 
methyl-aceto-aoetio ether (1 mol.)’with aqueous 
EOH (3 mols.), followed by nitrous acid (V. 
Meyer a. Zdblin, B. 11, 822). Prisms (from 
chloroform) or plates (from water), v. e. sol. 
alcohol, ether, and chloroform. Decomposed 
by heating with dilute HClAq at 140° into am¬ 
monia and acetic aoid. Boiling cone. HClAq 
yields HOAc, hydroxylamine, and a nttle of the 
dioxim (Schramm, B. 16, 177). By*boiling with 
dilute HjSO, it is split up into hydroxylamine 
and the diketone (Von Feohmann, B. 20, 3213). 
Treatment with aqueous NaHSOj and dilute 
H,SO, also forms di-methyl diketone (Von Pech- 
mann, B. 20, 3162). Alkaline E,Fedy, oxidises 
it, even in the cold, to acetic and nitrous acids 
(Gutkneebt, B. 12, 2290). On reduction by 
SnOl, and HCl, followed by removal of tin by 
H,S and addition of alkali, tetra-methyl-pyrazine 
is obtained. But if the solution is allowed to stand 
when acid another base is got (Braun, B, 22, 

esg). 

Methyl ether of the mono-oxim 
OH,.CO.C(NOMe).CH,. (125° unoor.). Colour¬ 
less oil, lighter than water (Ceresole, B. 16, 
834). 

Di-oxim CH,.C(NOH).C(NOH).CH,. Me- 
thyl-ethyl-acetoximie acid. [234°]. Formed 
by the action of hydroxylamine on the mono- 
oxim (Schramm, B. 16,179; Auwers a. V. Meyor, 
B. 21, 8627) or on the dibetone (Fittig, A. 219, 
204). Sm^l colourless needles, insol. water, v. 
sol. alcohol and ether. May be sublimed. 

Oxim-phenyl-hy dr aside 
CH,. 0 (NOH).C(N 4 HPh).CH,. [168°]. Formed 
from the oxim and phenyl-hydrazine (Von Pech- 
mann a. Wehsarg, B, 21, 2997). Large crystals 
(from alcoholk Its solution in H,S 04 is coloured 
bluish-violet by FeCl,. 

Phony l-hy dr aside 

CH,.OO.C(N,HPh).CH,. [133°]. Formed by 
running a solution of diazobenzene chloride 
into one of methyl-acetoacetlc acid, the reaction 
being completed by adding a solution of KaOAo 
(Japp a. ^ingemann, B. 21, 649; A. 247, 218; 
Von Pechmann, Be 21, 1411). Tellow tables 
(from benzene). Forms a yellow •solution in 
cone. H,SO,. • 

Di-phenyl-di-hy dr aside 
CH..C(N,HPh).C(N,HPh).CH,. (;243°] (Japp); 
[239°] (Fittig). Formed by treating the mono- 
phenyl-nydrazide wMb phenyl-hydrazine (Japp, 

A. 247, 218), or by the action of phenyl-hydra- 
sine on an ethereal solution of di-methyl di- 
ketone (Fittig, A. 249, 203; Von Pechmann, 

B. 20, 8164). Form^ also by heating the 
^anyl-hydrazide of pyruvic acid. (Japp a. 
KUngemann, B. 21,'660). Yellowish needles, 
ilmeet Insol. water, alcohol, and ether, si. sol. 


onloroform, m. sol. acetone and hot benzene. 
Oiasolves in cold cone. HjSO^ forming a brown 
Boldtion, which after some time becomes dirty- 
wine red, appearing greet) in thin layers. EjCtjO, 
in HOAc oxidises it to the * osoteirazone ’ 
CH 4 .C:N.NPh 

I I , which erystallises in matted red 
CH,.0:N.NPh 

needles [169°], insol. water, sol. chloroform and 
benzene, m. sol. ether, si. sol. acetone and alco¬ 
hol, almost insoL HOAc. This ‘ osotetrazone ’ 
is redagpd to the original diphonyl-dihydrazide 
by warming with phenyl-hydraziee. HCl con¬ 
verts the * osotetrazone ’ into an ‘ osotriazone ’ 
CH,.C:N. 

I ^NPh, which is a very weak base, 
CH,.C;N/ 

[36°], (o. 266°), insol. water, sol. alcohol and 
ether (Von Pechmann, B. 21, 

Bl-METHYL-DI-KETONE 
ACID C 4 H 4 O, i.e. CO 4 H.CHj.CO.CO.CH 4 .COjH. 
Di-keto-adipic acid. Ketipic acid. Ketipatio 
acid. Oxalyl di-acetic acid. Obtained by warm¬ 
ing its ethyl ether with cold cone. HClAq (Fittig 
a. Daimler, B. 20, 203; A. 249, 183). ’White 
amorphous powder, insol. or v. si. sol. cold water, 
alcohol, chloroform.CSj,benzene, and petroleum- 
ether. On heating alone or with dilute HjSO, it 
is converted into dimethyl diketone. 

Ethyl ether EtjA". [77°]. Prepared by 
warming oxalic ether with chloro-acetic ether 
and amalgamated granulated zinc at 80° for 
three days. The mass is extracted with water 
and the insoluble portion treated with dilute 
HjSO,, and the solution so obtained extracted 
with ether. The ether is distilled off, and the 
ketipio ether left recrystallised from alcohol 
(Fittig a. Daimler). Formed also by the action 
of NaOBt and oxalic ether on acetic ether (Wis- 
licenuB, B. 20, 589; A. 246, 828). Colourless 
plates or prisms, insol. cold water, v. sol. ether 
and chloroform, m. sol. hot alcohol, benzene, 
and CSj. Decomposed by boiling water. FeCl, 
colours its alcoholic solution deep red. 

Beactions. —1. Bromine added to a warm 
solution of the ether in CS, forpis 
COjEt.CBr,.CO.CO.CBr,.COjEt [119°], which ir 
converted by ammonia into oxamide and di- 
bromo-acetamide [166°]. Bromine added to a 
solution of ketipio ether in cooled CS, forms 
COjEt.CHBr.CO.CO.CHBr.COjH, which is de¬ 
posited in ooloutless plates [70°].—2. Chlorine 
passed into a boiling solution of the ether in 
chloroform forms COjEt.CClyCO.CO.001,_.COsEt 
[ 93 °], which is a^so produced by ohlorinating 
di-oxy-quinone dioarboxylio ether (Boniger, B. 
22,1286).—3. Phenyl-hydrazine forms a phenyl- 
hydrazide 

COjEt.CH,.C(NjHPhl.C(NjHPh).CHj.COjEt 
crystallising from chloroform in light-yellow 
needles [160°-180°]. 

t DI-MStEYI-KSTOXIH v. Aobtoxik. 

HET^n-lEPIDONE v, Oxx-nniBiaxip 

QntNOLnrB. 

.UETHYIi-PABA-LED CANILllTES v. MxiBvn. 

TBI-AMinO-IEI-PHBNYI.-lrrETHANES. 

UETHYL-LTTTIDORE «. Oxi-lu-lotSHXli. 

PYBIDISB. 

KEi:HYI.-P8EDD0-I.trTU)0>BXYBIIi«. On- 
IBI-KEIHYn-VTBIDDlB. 


2769). 

DICABBOXYLIC 
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HETHYL-MALONIO AOIS. 


SZ.lIEXETt.-MALEIO ACIS 0^0, 

OO^.Oil6:Oile.COJ3.. Pyrodnchcmie add, 
Di-methyl-fu7narie add. Di-methyUethylene 
di-carboxylio acid. Butylene dicarboxyUo add. 

Formation. —1. Its anhydride is formed by 
the dry distillation of oinohonio aoid C^, 0 , 
(Weidel a. Schmidt, B. 12,1151; Weidela-Brix, 
M. 8 , 608).—2. The anhydride is formed by dis¬ 
tilling the mother-liquor from the preparation 
of terobio acid by oxidation of turpentine with 
HNO, (Boser, B. 15, 1318).—3. By heating the 
lactone OH,.C(CO,H).CH(CO,H).CH„.CO,at 180“ 

I- 0 -I 

(Raoh, A. 234,39).—4, Together with di-chloro- 
di-metbyl-snccinic acid 

CO.,H.CClMe.CClMe.COjB[ by the action of re¬ 
duced silver upon di-a-chloro-propionio acid 
(Otto a. Bcckurts, B. 18, 825).—5. By the action 
of reduced silver upon di-chloro-di-methyl-suo- 
oinio acid ^0. a. B.).— 6 . The anhydride is 
formed by treating either ‘ anti ’ or ‘ para ’ di¬ 
methyl-succinic acid in the fused state with 
bromine (Bisohoff a. Voit, B. 23,646). 

Properties.-The free acid is unstable; on 
adding* an acid to its salts the anhydride is at 
once ppd. The sodium salt gives a dark-red 
colouration with FeCl,, and crystalline pps. with 
Pb(NO,), and HgClj. 

Salts.—NSjA'jaq: white crystalline solid. 
—^NajA"l^aq.—CaA": small needles, less sol. 
hot water than cold (Boser).—CaA"aq: small 
white plates (0. a. B.).—BaA": white glistening 
plates, more sol. cold water than hot.—^AgjA": I 
sparingly soluble pp., decomposed on heating | 
into Ag,0 and the anhydride. 

Methyl ether tde^k". Colourless oil. 

Ethyl ether EtA". (240°). Oil. Formed 
by treating the anhydride with alcohol and HCl. 

CMe-CO. 

Anhydride || >0. [96“]. (223“). 

CMc.CO/ 

V.D. 4‘2 (calc. 4‘3). Formed as above. Crystal¬ 
lises in glistening white leaflets or triraetrio 
tables (from water); o: 6 :c = '626:l:l’621 or 
‘201: ‘832:1. V. sol. alcohol, ether, and benzene, 
si. sol. cold water. The aqueous solution is acid 
and has a sweet but burning taste. Volatile 
with steam. Beadily sublimes. Not attacked 
by HNO,. Chromic acid mixture oxidises it to 
acetic acid and CO,. Beduced by sodium- 
amalgam to s-di-methyl-succinic acid [194“] and 
two isomeric acids [241°] and [120“], the last 
acid being methyl-ethyl-malonio acid (Otto a. 
BSssing, B. 20, 2736). Cone. HIAq at 220“, and 
zinc filings in water or ammortia also reduce it 
to s-di-methyl-succinio aoid. The anhydride is 
not attacked by PCI, or AcCl. It is dissolved by 
aqueous alkalis, forming the sodium salt of the 
acid. Potash fusion yields oxalic acid. By heat¬ 
ing with bromine and water at 100 “ there is 
formed di-bromo-acetic acid. When it is dissolved 
in benzene and shaken with phenyAydrazine' 
in the cold the anhydride forms the dompound 
CH,.C(CO.N,H,Ph):CMe.CO.O.N,H,Ph, which, 
when shaken with HClAq, regenerates the an¬ 
hydride, but when heated at 115“ yields Cd,, 
OMe.CO.NH 

phenyl-hydrazine, and || | [129°], which 

CMa.OO.NPh 

•i^tallises from dilute alcohol in yellow mono- 
dinio prisms, and yields di-methyl-maleic aoid 


wnen warmed with E0H4q or .QOlAa (Otto A. 
HoUt,/.pr. [2]42.67). 

CMe-COOl 

Chloride || . (220°-230“). Formed 

CMe.OOCl 

by the action of PCI, on the anhydride (0. a.H.}. 
Yellow oil. When acted upon by the Na salt it 
yields the anhydride. NH, converts it into the 
imide. Phenyl-hydrazine forms the compound 
eMe.CO. 

II ^N.NHPh [187°] 'isomeric with the 
CMe.CO/ 

body melting at 129“ {v. supra). 

OMe.COv 

Imide J >NH. [118°]. Formed by 
CMe-CCK 

heating the anhydride with alcoholic NH,. Tri- 
clinio plates, m. sol. hot water, v. sol. alcohol. 
May be sublimed.—’<B',H,PtCl,. 

' CMe.CO.. 

Anilide \i >NPh. [96°]. Formed 
CMe.CO'^ 

by heating the anhydride with aniline at 180". 
Prisms (from alcohol). 

METHYL-MALONIC ACID C,H,0,».«. 
CH,.CH(C 03 H)y Iso-stKcinie acid. Mol. w. 
118. [130°]. H.C.V. 365,100. H.C.p. 864,800. 
H.F. 218,200 (Stohmann, Eleber, a. Langbein, 

J. pr. [2] 40,207). S.H. (0“-60°) ‘3372 (Hess, 
P. [2] 35, 410). 

Formation. —1. By decomposing a-oyano- 
propionio acid with potash (Wichelhaus, Z. 1867, 
247; Byk, J. pr. [2] 1, 19).—2. From sodium- 
malonic ether and Mel (Ziiblin, B. 12,1112). 

Preparation. —By acting on potassium a- 
bromo-propionate with pure aqueous KCy, and 
saponifying the product by boiling with aqueous 
KOH (Cohn, A. 251, 335). 

Properties. —Long prisms or tables (by sub¬ 
limation). Decomposed on distillation into CO, 
and propionic acid. FeCl, gives no pp. in non- 
tral solutions. FunEng HNO, decomposes it 
into tri-nitro-ethane, CO, and acetic acid (Fran- 
chimont, B. T. G. 5,281). Electrolysis of a con¬ 
centrated solution of its potassium salt yields 
hydrogen, CO„ and oxygen. 

Salts.—NaHA"^aq.—Na.A"2aq.—KHA".— 

K, A"aq. — CaA"^aq. — CaA"aq. Solubility: 
Miezynsky {M. 7, 269).—BaA" 2a4.—ZnA" 3aq. 
—PbA''^aq. — Ag,A": heavy granular pp. 
gradually becoming crystalline. 

Methyl ether Me,A". (179°). S.Q. M 
1‘107. When treated with HNO, (8.G. 1‘5) it 
gives a small quantity of CH,.C(NO,)(CO,Me),. 

Ethyl ether Et,A". (196’6“ cor.) (Kres- 
townikoff, B. 10, 409); (199°) (Perkin, 0. J. 45, 
510). S.G. 1-021 (Conrad'a. Bisohofl, A. 204, 
146);W1-02':3;|| 1-0130 (P.). 

Ditamide CH,.CH(OO.NH,)r [206°]. 
Formed, together with methyl carbonate, by 
treating the compound CH 3 .C(NO,)(CO,Me), (v. 
supra) with ammonia (Franchimont, S. T, 0, 8, 
286). V. si. col. alcohol. ' 

Di-methyl-di-amide 
CH,.OH(CO.NHMe),. [164°]. Formed by the 
taction of methylamine on the ether (Franohi- 
mont, B. T. G. 4, 204). Small needles (from 
benzene), V. sol. water and alcohol, sL sol. ether 
and benzene. Fuming HNO, decomposes it, 
forming CO, and N,0. 
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excrement (Kencki, M. 10, 863). Obtained b; 
distilling KMeSO^ with EHS. Prepared by 
diluting with ice a cold mixture of McOU 
(500 c.o.) and HjSO^ (75(bc.o.), adding (2'76 kilos, 
of) NajCOj lOaq, and evaporating until moat of 
the Na^SO, has separated. The mother-liquor 
is mixed with a solution of potash (600 gj in 
water (1,000 c.o.) previously saturated with HgS. 
The mixture is distilled from a water-bath, and 
the gases evolved are passed first through a 
concentrated aqueous solution of KOH (60 g.) 
and th#n into a solution of KOH (350 g.) in 
water (700 c.c.). A sinall quantity of lead 
acetate is added to the last solution to ppt. HgS, 
and the methyl mercaptan is then liberated by 
HCl, dried, and distilled. The yield is fair 
(200 g. of MeSH and 40 g. of Me.,S) (Elason, B. 
20,3407). ' 

Properties. —Thin, colourless, highly refrac 
tivo liquid with very repulsive odour. Yields a 
crystalline hydrate. 

Salts.—IlgjSMe),. [175°]. Obtained by 
treating HgO with MeSH, or by passing the gas 
through an aqueous solution ol IlgOyj. V. si. 
sol. water.—l'b(SMe)„: rainutetables.—Bi(SMe).,: 
minute yellow needles.—AgSMe: yellow orystai- 
line pp. 

Beference. —Peb-chloro-methyl meroaetan. 
DI - METHYL . MESIDINE C„n„N i.e. 
C^„NMog. (214°). S.G. -908. i'ormed by 
methylation of mesidine (Hofmann, D. 5, 718 ; 
Klobbio, B. T. G. C, 33). By treatment with 
H..SO, and HNOg (S.G. 1'5) it is converted into 
O.Mo;,(NO.,).g.NMeNOg [138°].—B'..H.,PtCl.. 
METHYL-METHANE V. E'm.iiiE. 
Di-raethyl-metbane v. Pboraee. 
Tri-methyl-methane v. Iso-hutane. 
Tetra-methyl-methane v. Pentane. 

METHYL - PENTAMETHENYL TMHY. 
BBIDE DICARBOXYLIC ACID CgH,„0, ».«. 

COgH.CH<g®<.^^J ^C.COgH. [188°]. Ob- 

tainod by saponifying its ether which is among 
the products resulting from the distillation of 
di-nietliyl butylene diketone dicarboxylic (di- 
acctyl-adipio) ether with KOH (Perkin, j»n., 
C. J. 67,227,233). Glistening needles or groups 
of plates, V. sol. hot water, alcohol, and acetone, 
si. sol. cold light petroleum, benzene, CSj, and 
chloroform. 

JtiMictioiis. —1. Its aqueous solution decolour¬ 
ises hromhie in the cold, and on evaporating to 
a syrup it gives off HBr.—2. HBrAq in sealed 
tubes at 110° fonjis C„H||Br, a light-brown oil, 
probably bromo-inethylpentaracthylene.—3. So- 
diwn-anialgavi has no action. 

Salts. — "(NHJ.V': gelatinous. — Ag.A": 
heavy white pp. which darkens in daylight.— 
AgHA": slender needles, v. sol. hot water. 

METHYL-PENTAMETHENYLYL METHYL 
KETONE ffEIHYDRIDE C.H„0 t.c. 

* /CH,.OMe 

CH.X II • Methyl dihydropenUnt 
\CH-.C.CO.CH,, 

methyl ketmie. (191°). Formed by the action 
of boiling alcoholic potash on di-methyl butylene 
diketone dicarboxylic (di-aoetyl-adipic) ether 
(Marshall a. Perkin, jun., G. J. 67, 232, 244), 
Colourless mobile oil, smelling like peppermint. 
Lighter than water. Y. sol. alcohol and ether, 
BeadUy react* with phenyl-hydraxiue. May be 


Di-me|hyl-malonle acid CMe2(00,H)., 
Tsapyrotartarie acid. Mol. w. 132, [186°]. 

H.C. 615,300. H.F. 230,700 (Stohmann, Klebor, 
a.Langbein,/.pr. [2] 40, 208). S.H. (0°-60°) 
■310 (Hess, P. [2] 36, 410). 

Formation. —1. By heating bromo-isobutyrio 
acid with KCy and decomposing the resulting 
nitrile with potash or HClAq (Markownikoff, B. 
B, 1440; A. 182, 324).—2. By boiling di-methyl- 
barbiturio acid with potash (Conrad a. Guthzoit^ 
B. 14, 1644).—3. S?rom methyl-malonio acid, 
NaOEt, and Mel (Thome, G. J. 39, 643).—4. By 
oxidising 8 -acetyl-di-o-raethyl-prppionio acid 
with nitric acid (3 pts. of S.G. 1-4 and 1 pt. 
water) (Anschutz, A. 247, 105). 

Properties. —Transparent four-sided mono- 
olinio prisms, si. sol. alcohol, v. sol. water and 
ether. Sublimes in white needles, even at 100 ’. 
Split up on molting into CO.^ and isobutyrio 
acid. Not attacked by boiling dilute^NOj, and 
scarcely at all by boiling chromic a^id mixture. 

Saltrs.—“NajA" : small efflorescent needles, 
el. sol. water.—»BaA": stellate groups of thin 
needles.—«OaA": nodules, m. sol. cold water, 
deposited on warming its solution.—’‘MgA": 
crystalline, v. sol. water.—PbA"^aq: insoluble 
pp., changing to shining scales on boiling.— 
ZnA" aq. S. -68 at 24°. Monoclinio pyramids 
(Thorne).—ZnA" 3aq. S. -94 (Markownikoff).— 
Ag^": small needles, insol. water. 

Ethyl ether EtjA". (194-6°) (Thome); 
(196-6° cor.) (Perkin, G. J. 45, 611). S.G. 
-9965 (T.): 1-0015 ; M -9936 (P.). M.M. 9-268 

at 14-4°. 

Amide (CH,).,0(CO.NH,)r [197°]. From 

the ether and alcoholic NH, at 120° (Thorne). 

Amio acid CO 2 H.OMoj.CO.NHj. [85°]. A 
product of the oxidation of mesitylio acid 
,CHj.CMe.COjH 

OMe.j^ I by KMnO, and HjSO. 

\CO.NH 

(Pinner, B. 16, 680). At 135° it decomposes, 
giving off OOj. Boiling K?)HAq foi'ms NH, and 
di-methyl-malonicacid. The potassium salt 
KA' 2aq crystallises in prisms, v. e. sol. water, 
m. sol. alcohol. 

Di-methyl-di-amide CMe.j(CO.NHMe).j. 
[123°]. Long needles (from benzene), v. 0 . sol. 
water and alcohol, si. sol. ether, m. sol. benzene 
(Franchimoni’, B. T. G. 4, 206). I'uming UNO., 
attacks it, forming N.jO, methyl nitrate, and 
dimethylmalonic acid. 

T etr a-methyl-di-amide 
CMttj(CO.NMej)j. [80°]. (§76°). Long pris&s 
(from ligroin), v. e. sol. water, alcohol, and 
benzene. Fuming HNO, forms di-methyl- 
malonic acid aiid di-methyl-nitramino. 

DIMETHYL-MAoNYL-DEEA u.Di-methyl- 
BABBITOBIO ACED. * 

METHYL-MANDELIC acid V. 'Methyl 
derivative of Mandeeio acid and Oxy-tolyl- 

AOETIO ACID. 

Tetra-metbyl-mandelio acid v. Oxy-dubyl- 

AOETIO ACID. 

METHYL-UELAHINE V. Methyl -eyanur- 
amide in the article Cyanic acids. , 

METHYL MBECAPTAN CH,S i-e. CH,.SH.’ 
Methyl sulphydrate. (5-8°) at 752 mm. (Klason, 
B. 20, 3407); (20°) (Gregory, A. 15, 239); 
«!•) (Obermeyer, B. 20, 2919). H.F.p. 6,950. 
B.F.T. 6,870 (Thomsen, Th.). Occurs in human 
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reduced to the alcohol 0,HuO, whence HI at 
MO® yielda CgH,,. 

Oxim C,H„(NOH). [86®]. Formed by'the 
action of hydroxylamUM hydrochloride on the 
ketone dissolved in methyl alcohol. Thick 
colourless prisms, v. sol. alcohol, ether, acids, 
and alkalis. Hay be distilled with slight de¬ 
composition. — (0,H„N0),^tCl, : tufts of 
orange crystals, v. sol. boiling alcohol; decom¬ 
posing at 192 °. 

METHYl-METHEONIC ACID C,H,.0. U. 

< H(CH,).CH.CO,H , 

I or 

(CO^):CMe 
yOkj -C{CHJ.CO,H 

co<; I 

N3(CO.H).CMe 

pentene dicarboxylic acid. ,_j. _^ 

heating acet<)^cetic ether, sodium pyruvate, and 
Ac.fi at 140°, and saponifying the resulting ether 
with baryta or NaOH (Fittig, A. 260, 195). 
White needles, v. sol. HOAc, ether, hot alcohol, 
and hot water, si. sol. cold water, CSj, and benz¬ 
ene, almost insol. petroleum-ether. At 250“ it 
is split up into CO, and methyl-uvic acid 
0,H,g0, [98°], which on prolonged boiling yields 
J43H(CH,).CH, -CHg. CH.Cilg 

I or CO^ I "" 

\CH=C 


XH-methyl-keto- 
[198°]. Formed by 


COi 


\!H= 


=CMe 


CMe 




oil, boiling at 119°. 

Salts.—BaA''2aq: small needles, v. e. sol. 
water.—CaA" 8 aq: small prisms.—AgjA": silky 
nodules, si. sol. water. 

Mono-ethyl ether EtHA". Obtained by 
boiling the di-ethyl ether with alcoholic potash. 
Yellow syrup, si. sol. water.—Ba(EtA")jaq: 
yellow gummy pp., v. e. sol. water and alcohol.— 
Ca(EtA")j2aq: needles, m. sol. water, v. sol. hot 
alcohol.—^AgEtA": flocculent pp., si. sol. water, 
V. sol. alcohol and ether. 

Di-ethyl ether EtA”- (280° uncor.). 
Heavy oil, miscible with alcohol and ether. 
HETHYI-TETRAMETHYIEHE CgH„ i.e. 

CHMe. (c. 40°). Formed by the 

action of sodium on aS-di-bromo-pentane dis¬ 
solved in toluene (Golman a. Perkin, C. J. 63, 
201). Very volatile oil. Does not combine with 
cone. HIAq. 

KETHYl-PEKTAMETHTLEHE C,H„ i.e. 
<;^^O^CHMe? Formed by the action of 

Onely-divided sodium on ac-di-bromo-hexane dis¬ 
solved in toluene (Perkin, G. J. 53, 214). Oil, 
not attacked by HI. * 

HEIHYI. - FENTAUETETIEirE CABB- 
OXYUC ACID C,H,.0, i.e. 

< H,.CHMe 

Hg.W 

IJ mm;»10144. M.M. 6-914. Formed by 
beating mcthyl-pentomothylene dicarbox^vHc acid 
a little above its melting-point (Colman a. Per¬ 
kin, jun., 0. J. 63,194). Colourless oil. Brom¬ 
ine at 110® attacks it with evolution of HBr.-j 
BaA',: syrup.—AgA": white amorphous pp. 
Hsthyl-pentamethylene dicarboxylic acid 
.CH,.CHMe 

0,H„0, U. ChZ I . [176°]. Ob- 

\CHrC( 00 ,H), 

talaed by boiling its ether with alcoholic potash 


(0. a. F.). Prisms (from ether), or pkttes (from 
water), v. sol. alcohol, ether, and hot water, m. 
sol. cold water.—AgjA': white pp. 

jEthyl ether EtgA". (244°). Obtained 
from GH,.OHBr.CH 2 .CH,.OHgBr, malonio ether 
and NaOEt. Thick oil. • 

HETHYD - HEXAUETHYUEKE nAEtl . 
OXYMC ACID C,H„Og i.e. 

o-Toluie acid 

hexahydride 1 (236°). SfO. j 1-0079; IS 

1-0033; |2 -9966. M.M. 7-976. Formed by 
decomposing tjie dicarboxylic acid by heat (Per¬ 
kin, jun., C. J. 63, 208, 213). It is also one of 
the products of the electrolysis of methyl-hexa- 
methylenyl methyl ketone carboxylic ether by 
alcoholic potash. Colourless oil.—AgA'; whitepp. 
Methyl - hexamethylene diearboxylio acid 

CgHijOg ^•,CH,<[Qjj||^^®^C(COjH)y [147°]. 

Obtained by hydrolysing its ether with alcoholic 
potash (Perkin, 0. J. 63,207). Crystalline pow¬ 
der, V. sol. ether, alcohol, and hot water, si. sol. 
cold water.—AgjA": whits amorphous pp. 

Ethyl ether EtjA". (c. 263°). Obtained 
from CH,.CHBr.CHg.CH,.CHg.CH,Br, malonic 
ether, and KaOEt (Perkin, jun., C. J. 63, 206). 
Thick oil, with unpleasant odour. 

METHTI-IETBAHETHYIENE-EETOIfE v. 

TBIBAMETBVMim, METHTD KETONB. 

METHYL - TBI - METHYLENE EETOHE 
CABBOXYLIC ACID v. TBi-MBTayLEUvi, methyl 

BETONE OABBOXYLIC ACID. 

HETHYL-FENTAMETHYLEHE METHYL 
KETONE V. Methyl-ventambthylenyl methyl 

EETOHE. 

TETBA- METHYL - v -TBIMETHYLENE - DI- 
FYBBOLE O.jHkN, i.e. 

HO:CMe. ,CMe:CH 

[ >N.O,H..N<; 1 . [77°]. Formed 

HCrCMe-^ \OMc;CH 

by heating acetonyl-acetone (2 mols.) and tri- 
methylene-diamine (l*mol.) in cone, alcoholic 
solution at 120°. Crystalline solid. Sol. alco¬ 
hol and ether, insol. water (Paal a. Schneider, B. 
10, 8167). 

DI-METHYL - TBI - METHYLENE -TBI-SDL. 
PHONE C,H,(CH,)gS,Og. [330°-340°]. Two 
bodies of this formula are produced when 1 g. 
tri-methylene-tri-sulphone in 10 c‘o. of 6 p.o. 
caustic soda is heated with an equal volume of 
methyl iodide. These two substances crystallise 
together in glittering needles. By further 
mefhylation the hex^ethyl derivative is formed 
(E. Baumann a. li. Camps, B. 23, 72). . . 

Tetra-methyl-di-methylene disnlphone 

OMe,<^gQ^CMej. Di-Uopropylidene di-eul- 

phone. [220'*-225°]. Obtained from acetone 
(1 pt.) by heating it with PjS, (1 pt.) at 126° for 
j 7 hours, distilling with steam, and oxidising the 
“resulting ‘ duplo ’-thio-acetone S,(OMej), with 
KMnO, (Autenrieth, B. 20, 31^3). Slender white 
needles, v. sol. alcohol and^ ether, si. sol. hot 
water. Not attacked by HNO, and HjSOg, nor 
hy boiling dilute aqueous KOH. 

* METHYL-FENTAMETHYLENYL-METHYL. 
OABBINOL 0,H,,0 U. 

OH,.CHMev 

^ ^>CH.OH{OH).OH,. (180°). Ob- 
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tamed b/teduoing the corresponding ketone in 
ethereal solntion with sodinm (Marshall a. 
Perkin, jun., O. J. 67, 247). Colourless liquid, 
with strong odour of menthol, si. sol. water, v. 
eol. alcohol and ether. On boiling with Ao,0 it 
yields a strongly refr&cting acetyl derivative with 
agreeable odour. Excess of solution ot hydri- 
odio acid (S.G. 1-96) forms a heavy oily iodido 
CH,.CHMev 

I ^CH.(JEI.CH, (165‘>-160'’ at 90 ram.), 

CPlj.CEC^ 

which smells like scc-hexyl iodido, and is slightly 
decomposed on distillation. 

aCETHYI.- HEXAMETHYIENTL-UETHYI,. 
CABBIHOE 0,H„0 i.e. 

hydride of o-tolyl-inc(hyl-carbinol. (196°-200“). 
Formed by reducing tetrahydro-tolyl methyl 
ketone in ethereal solution with dBdium (Kip¬ 
ping a. Perkin, jun., C. J. 67,* 22). Thick, 
colourless liquid, smelling like menthol, el. sol. 
water, miscible in alcohol and ether. When 
mixed with cono. HIAq it dissolves with evolu¬ 
tion of heat and separation of the corresponding 
iodide. 

METHTl-PENXAMBTHYLElfYI, METHYL 
,CH 2 .CHMe 

KETOHE C.H„0 ».«. CH,< | 

\ch2.ch.co.ch, 

(171°). S.G. J -9222; w -9174; -9136 ; 

•9070. M.M. 8’019. Obtained as one of the 
products of the hydrolysis of its carboxylic ether 
by alcoholic potash (Colman a. Perkin, C. /. 53, 
198). Colourless oil, smoUing of peppermint. 
Beadily combines with phenyl-hydrazine and 
with hydroxylamine. Dissolves with difficulty 
in a solution of NaHSO,. 

Hethyl-hexamethylenyl methyl ketone 

CH,<p|’-^“-®>CH.CO.CH,. o-Tolyl methyl 

ketone hexahydride. (19S°). Obtained as one 
of the products of the hydrolysis of its carb¬ 
oxylic ether by alcoholic potash (Perkin, C. J. 
63,213). Colourless oil, smelling, when in small 
quantities, like new-mown hay. 

METHYL - TBIMETHYLENYL METHYL 
KETONE CAKBOXYLIC ACID 0,n,.O, t.e. 
CHMov • 

^ ^C(COsH).CO.CH,. Propylene - aceto - 

acelie acid. Obtained by saponifying its ether, 
which is produced by treating acetoacctio etlier 
with NaOEt and propylene bromide (Perkin, jun., 
B. 17,1443). Thick oil, splitting off CO.^ when 
heated.—AgA': amori>hous powder, si. sol. water. 
dlthyl ether EtA'. (210‘’-216°) at 720 mm. 
Kethyl-pentamethylenyl methyl ketone 
.CHyCHMe . 

oarbozylic ether CH^ I 

\ci^.C(COjEt).CO.CH, 
(288°). Obtained by the action of oS-di-bromo- 
pentane on sodiumeaceto-aoetic ether (Colman a. 
Perkin, jun., 0. J. 63, 197). Thick, colourless 
oil. On hydrolysis with alcoholic potash it 
yields the corresponding ketone as well as thl 
acid. 

Hethyl-hexamethylenyl methyl ketone ear- 
bosylio ether 

0^<g|^^®>0(00;Bt).00.0H,. Sexa. 


hydro-o-tolyl methyl ketone carboxylic ether, 

S . Formed by the action of di-bromo-hexane 
HBr.CH.^OH.,.CH,.CH^t and NaOEt on 
acoto-acetic ether (Perkm, C. J. 68 ,212). Colour¬ 
less oil with disagreeable odour. Yields on hy¬ 
drolysis methyl-hoxaracthylenyl methyl ketone 
os well as its carboxylic acid. 

METHYL-MOBPHINE v. Codeinb. 
(a)-METHYL-NAPHTHALENE 0„n„ ».«, 
CMeiOH 

Mol. w. 142. (242° i.V. 




■CH tin 

(8.); (232°) (F. a. E.). S.G. 1-029. Occurs, 
together with (3)-mcthyl-naphthalene, in the 
fraction of coal-tar oil boiling between 200° and 
300° (Schulze, B. 17, 844). 

Formation.—X. By the action of sodium on 
a mixture of McI and (a)-brom»-naphthaIcue 
(Fittig a. Bemsen, A. 155,114).—2. By distilling 
colophony, gum-benzoSn, or aldohydo-rcsin with 
zinc-dust (Ciamician, B. 11, 2G9 ; M. 1,193).— 
8. By distilling (a)-naphthyl-acetic acid with 
lime (Boessneok, B. 16,1540). 

Properties.—Colourless liquid, not solid at 
— 18°. Boiling cono. IINOj oxidises it to (a)- 
naphthoic acid. 

Picric acid compound 
C„H,„0„H,(N02),0n. [117°]. Long, slender 

orange needles (from alcohol). 

(3) - Methyl - naphthalene C,„H,(CH 3 ) i.e. 

.CH:CMo 

I . [33°]. (242° i.V.). Occurs in 
\CH:Cn 

the fraction of coal-tar oils boiling at 200°-300°. 
The oil is shaken with NaOH and with H^SO,, 
to remove phenols and bases, and fractionally 
distilled. By cooling the fraction 23!)°-242° to 0“ 
the (3)-melhyl-naphthalene separates out, leav¬ 
ing the liquid {:i)-methyl-naphthaleue (Schulze, 
B, 17, 842, 1203; Beingruber, A. 200, 307). 
Could not bo obtained from (3)-hromo-nnphthal- 
one Mel and Na (Brunei, B. 17, 1179). White 
plates; insol. water; sol. alcohol, ether, and 
benzene; volatile with steam. Completely de¬ 
composed on oxidation. Yields, on chloriniAion 
at 24.5°, OlIIjICH^CI [47°]. 

Picric acid compound', [115°]; yellow 
needles. 

Di-methyl-naphthaleno CiJI,. t.«. C,„H„Mej. 
(110° at 0 mm.); (c. 205°) at 700 mra. S.G. 
!! 1'0283 ; y 10199 (C.a.C.); 1-0170 (G.); .'£1 

1-0180 (Nasini, 0.15, 84). Bo, 87-25 (N.). 

Formation.— el. From di-bromo-naphthalene 
[81°], sodium, and Mel (Mono, B. 13, 1517).— 
2. By heating santonin, or the diniethyl-naphthol 
derived therefrom, to redness with zinc-dust 
I (Cannizzaro a. Carnelutti, G. 12, 410).—8. By 
heating dimethyl-naphtholhydridcwith sulphide 
of phosphorus (Cauuizzaio, G. 13, 393). 

Prcpdration.—T)i - bromo - naphthalene dis- 
solved iirtoluene is heated with .Mel and sodium, 
the product is heated to 150 to remove Mel and 
toluene, and the residue extracted with ether. 
The extract is fractionally distilled, and the 
fraction 2G0°-270°, after rectification under 12 
mra. pressure, is heated with sodium at 100° to 
remove any unaltered di-bromo-naphthalene. 
The di-methyl-naphthalcne is finally'obtained 
pure by means of its compound with picric acid 
(Giovanozzi, G. 12,147). . . 
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Prc^Ha.—OolontleBn, highly rejfraotive oil, 
not BoUd at —18°. With bromine it appeaia to 
form Og^HiiBr, and 0„H,Br,. 

Picric acid comfound; [189°]. Orange 
nee^es; sol. alcohol and ether. 

Hexahydride C„H„. S.G. ’ll -gsa. Bjo 
86‘14 (Nasini a. Bornheimer, G. 15,93). Formed 
by treating the di-methyl-naphthalene with HlAq 
and phosphoras (Zuoo, G. 16, 81). 

Si-methyl-naphthalene G,,!!,, (265°). Oc¬ 
curs in coal-tar (Emmert a. Beingruber, A. 211, 
866 ). Not solid above —18°. « 

Picric acid compound 
C„H„C,Hj(NO,),OH. [118°]. Orange prisms. 

TrimethyUnaphthalene C„H„ 0„H,Me, 
(276°). Obtained (according to Maschke, C.G. 
1886, 824) by heating di-methyl-( 8 )-naphtbyl- 
amine methylo-iodide at 320°, and distilling Ihe 
resinous prodnct with steam. 

Picric acid compound: [133°]. 

Be/erences. —Bbomo- and CanoBO-MBTHn,- 
MiPBIHAIiEMES. 

(а) -HETHYL-HAFHTHAI.EN£ SBLFHONIC 
ACID C|,H,Me.SOaH. Obtained by sulphona- 
ting (a)-methyl.naphthalene (Fittig a. Eemsen, A. 
163,116).—BaA',: si. sol. water. 

( б ) >Hethyl-Daphthalene solphooio acid 
0,,^Me.SO,H. Obtained by sulphonating (di¬ 
methyl-naphthalene (Beingruber, A. 206, 377). 
Syrup.—BaA'a: amorphous mass. 

Di-methyl-naphthalene sulphonic acid 
CI,,H,Me,.SO,H. Obtained by the action of 
Bi^O, at 120 ° on the di-methyl-naphthalcne 
derived^ irom di-bromo-naphthalene [81°] (Gio- 
vanozzi, G. 12, 147). Deliquescent scales.— 
EA'aq; iridescent lamime. 

Di-methyl-naphthalene snlphonic acid 
0„H,MerSO,H. Obtained by heating the di- 
methyl-naphthalene of coal-tar with fuming 
H,SO, (Emmert a. Beingruber, A. 211, 365).— 
■‘BaA ,: si. sol. water. 

Di-methyl-naphthalene di-snlphonio acid 
0,,H,Me,(SO,H),. Formed at the same time as 
the preceding, from which it differs in having 
an easily soluble barium salt (E. a. B.). 
liEIHTIt-NAPHTHACiDINOUNBu.MBTaTl.- 

HiPHTHOQUmoMNB. 

(In. 2)-M£TBTL (a)-NAPHTHlNDOIE 
D„H„N M. 0„H,<^®^CMe. [132°]. Ob¬ 

tained by heating (1 pt. of) the (a)-naphthyl. 
t^drazide of acetone with ZnCl, (2 pts.) at 180° 
[Sohlieper, A. 239, 237). Slender needles (from 
water); t. boI. alcohol and ether. Colours pine- 
wood, acidified by &C1, bluish-violet. FeCl, 
imparts a cherry-red colour to its solution in 
BOAc, and on adding water a pp. is formed. 

Picrate: [168°]; dark-red needles (from hot 
lenzene). 

(In. 2)-Kethyl-(6)-nsphthindole 

(314°-320°at223mm.). Pre¬ 
pared by heating the ( 8 )-naphthyl-hydrazide of 
metone with ZnOl^ at 176°, dissolving the fused 
DoasB in water, and extracting with ethea 
[Schlieper, A. 236,182). Liquid; v. si. sol. water, 
V. sol. alcohol, ether, and benzene. Colours 
acidified pine-wood violet. NaNO, added to the 
acetic acid solution gives a brown pp. 

Picrate: [176°]} reddish-brown needles 
[from hot benzene). 


I>ihydrideO,^„m.c. 0„H,<^^OflMo. 

(190°-200° at 20 mm.). Obtained by treating me- 
thyl-(6)-naphthlndole with zinc-dust andHGlAq, 
until it ceases to give the pine-wood reaction, 
then adding NaOH and extracting with ether. 
Yellow oil, which in an ethereal solution ex¬ 
hibits blue fluorescence. Forms soluble crystal¬ 
line salts with mineral acids. Bednees AgNO, 
ofi warming. Gives an oily mtrosomine. 

(In. 1,2)-Di-methyl.(a)-n4hthindoleC„H„N 

i.e. 0,»H,<^Q^^CMe. [160°]. Formed by heat¬ 


ing bromo-acetyl-propionie (brorao-levulio) acid 
CH,.CO.CHBr.CH.,.CO,H (2 pts.) with (a)-naph- 
thylamine (7 pts.) (Wolff, B. 21, 8366). White 
granules or prisms (from alcohol), v. sol. other 
and benzene, m. sol. cold alcohol and HOAc, 
insol. water. Its solution in conc.HCLAq is ppd. 
by water. FeCl, colours its solution in HOAo 
cherry-red, vihilst KjCr^O, give a deep-blue 
colour. 

(In. 1, 2)-Di-methyI-(8)-naphthindole 
-CHiC.CMe*, 

CA\ I ^CMe or 
\CH;C.NH / 


II ICMe. [132°]. (above 
\CH:CH.C.NH / 

360°). Prepared by the action of bromo-acetyl- 
propionie acid on (6)-uaphthylamine (Wolff, JB. 
21,3363). Plates (from alcohol), v. e. sol. ether 
and benzene, m. sol. cold alcohol and HOAo, 
insol. water. FeCl, colours its solution in boil¬ 
ing IIOAc pcen. The concentrated alcoholic 
solution exhibits violet fluorescence. 

Picrate: [176°]; dark-brown needles. 

(In 1, 2)-Di-methyl-(8)-naphthindole 

C.aH,<^g®>CMe. [126°]. Possibly identi- 


-O.CMej 


s 


cal with the preceding body. Formed by heat¬ 
ing (In 1, 2)-methyl-(/8-naphthindyl-acetioacid 
at 210° (E. Fischer a Steohe, A. 242, 370). 
Six-sided plates, insol. water, v. sol. alcohol and 
HOAo. FeCl, gives a blue colouration to its 
solution in HOAo. Yields a crystalline nitros- 
amine. Besets with Mol forming di-metbyl-(/3)- 
naphtho-quinoline dihydride. 

Picrate : dark-red crystals. , 
Dihydride C,,H, 5 N i.e. ' 

OioH.<NH^CHMe. Obtained by reducing 

the di-mcthyl-(6)-napthindole with zinc-dust 
' and MCI. Oil, tumiqg red on oxidation. Forms 
a crystalline platinochloride, decomposed by 
boiling water. 

(In 1, 2)-METHYL-(/3).HAPHTHIHDYI.. 
ACETIC ACID^ 0„H„NO,t.e. 

C,oH.<§jj®>C.CH,.CO,H. [210°]. Di methyl- 

MaphlhindoU u-carboxylic acid. Formed by 
heating the (6)-naphthyl-hydrazido of 6-acetyl- 
propionio ether with ZnCl., al 136° (Steohe, A. 
242, 368). Small crystals containing ]G,H,0 
i (from acetone), v. el. sol. water, benzene, and 
^loroform, v. sol. alcohol, ether, acetone, and 
HOAo. Loses CO, on heating.—AgA': whits 
pp. which yields a silver mirror on boiling with 
water. 

HETHYL-KAFHXHOCODHABIH v. Anhjp 
Arid* of OXT-NAPBTBXL-OBOTOIUO 4CID. 




HETH^L-NAPHTHOQUmOLINE. 


1tXniYI..(a).>A7ETE0ftrBnmAKS 

j— G—O V 

0 „H„ 0 »a 0 .H.< n > 0 H. [860]. 

(298°). Obtained by distilling its oarboxylio 
acid alone or with l^H (Hantzsch a. Pfeiffer, 

B. 19, 1804). Very volatile with steam. Be- 
dtioes AgNOa on boding. Its solution in HaSO, 
becomes green, and finally violet, on worming; 
on dilution vrith water it becomes green againi 

Methyl-(|S)-na^thofiirfarane 
- C.CMe;. 

C. H.< II ^CH. [69°]. Obtained 

\OH:CH.O —O/ 

by distilling its carboxylic acid alone or with 
soda-lime (H. a. P.). Besembles the preceding 
isomeride. 

HETHYI, - (a) - HAPHTHOFUBFUEAUE 
CABBOXYLIO ACID 0„H„0,i.s. 

^- 0-0 


>O.COaH. a [246°]. By 
■CH:CH.C.CMe'^ 
the action of ohloto-aceto-acetio_ ether on 
sodium (a) - naphthol there is formed 
C,„H,O.CHAe.COjEt, and this ether is then 
mixed with a^SO,, and the product poured into 
water. The ppd. ether is then saponified by 
alcoholic potash {Hantzsch a. Pfeiffer, B. 19, 
1301). Needles (from HOAe), which may be 
sublimed; v. si. sol. alcohol and ether, almost 
insol. water. 

Ethyl ether'EtA.'. [108°]. Flat needles 
(from alcohol), v. sol. other and hot alcohol. 

Methyl-(fi)-naphthofurfurane carboxylic acid 
^_ C.CMev 

0.n/ II ^C.COjH. [254°]. Formed 

\CH:CH.C—(K 

in the same manner as the preceding isomeride, 
which it greatly resembles, by using sodium ( 0 )- 
naphthol (H. a. P.).—NaA' 4aq: blue fluorescent 
needles. 

(8).HETHYl-(a).NABHTH01 
0„H,.0 i.e. C,.H.Mo.OH. [89°]. Formed as 
a by-product, together with phenyl-butylene, 
by distilling (o)-phenyl-methyl-paraconio acid 

OA.CH.CH(C 02 H).CHMo.CO (Fittig a. L. 

I-0-! 

Licbmann, A. 256, 263). Long slender elastic 
needles, v. si. sol. water. FeCl^ gives a white 
pp. Bleaching powder produces a green pp. 
which becomes yellow. On distillation with 
ainc-dust / 8 )-methyl-naphthalono is formed. 

( 8 )-M 6 thyl-(o)-naphthol C,„HjMe.OH. [92°]. 
Formed by distilling ( 8 f-phenyl-methyl-para- 
conio acid (Fittig a. Liebmann, A. 266, 272). 
Long elastic white needles (from boiling water), 
volatile with steSm. FeCl, gives a white pp. 
which becomes yellow on standiilg. Bleaching 
powder forma a green jip., quickly Becoming 
yellow. On distillation with zinc-dust it yields 
(fl)-methyl-naphthalene. 

Di-methyl-naphthol 0,„HsMer0H. [136°]. 
Obtained by heatifig santonoua or isosantonous 
acid with Ba(OH)j above 860°. The product is 
dissolved in water, and on passing CO, through 
the solution di-methyl-naphthol is ppd. togeth* 
with BaCO„ which is removed by HClAq 
(Cannizzaro a. Camelutti, (?. 12, 406). Glisten- 
needles (from alcohol), v. si. sol. water, sol. 
«)«oliol and ether. Begins to snhlime at 100°. 
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Chromio acid in HOAe ozidiseB it to 0„B„0„ 
erystallising in tables [106°], which may bo re¬ 
duced to di-methyl-naphthol by HI and phos¬ 
phorus. On heating tq redness with zinc-dust 
it yields di-methyl-naphthalene identical with 
that obtained from di-bromo-naphthalene (81°]. 

Methyl ether 0,^„.0Ue. [ 68 °]. Prisms, 
sol. alcohol and ether. 

Ethyl ether C, 2 H„.OKt. Viscid liquid. 
Acetyl derivative C„H„.OAo. [78®]. 
Laiuinie. 

Di^ydride 0,.,H„0. [113°]. Obtained by 
saponification of its propionyl derivative, which 
is one of the products of the dry distillation of 
santonous acid. Separated from accompanying 
di-methyl-naphthol by frequent crystallisation 
from light petroleum (Cannizzaro, G. 13, 390). 
Glistening white needles, v. sol. ether and 
alcohol, insol. water. Volatile with steam. P,S, 
converts it into di-methyl-naphthaiene. 

(Pp. 3 )-MEIHYL-(o)-lf APHTHOdUINOLINK 
,CH;CH 

0|.H,< o I . a-Nayhthoquinaldine, (above 
NN:CMe 

300°). Heavy liquid. Formed by heating («)- 
naphthylamino with paraldehyde and HCl. Its 
salts have a blue fluorescence in dilute solu¬ 
tion.—B',H,Cl,PtCl, 2aq: concentric needles.— 
B',H,Cr.,0,: yellow crystals (Doebner a. Miller, 
B, 17,1711). 

{Py. l)-Methyl-( 8 )-naphthoquinoUne C„H„N 
.CMe:CH 

I . [c. 112 °]. Formed, together 

\n=ch 

with ( 8 )-naphtho-acridino end a base 0 ,,Ha,N„ 
by the action of a mixture of methylal, acetone, 
and HCl upon f 8 )-naphthylamine (Eeod, J.pr. 
[2] 35, 316).—Pic rate B'C,H,(NOj,OH. 

(Py. 3 )-Methyl-( 0 )-naphthoquinolma 
XH:CH 


C. 




CMe 


(pyNaphthoguinaldine. [82°). 

(above 300°). Formed by heating (0)-naphthyl- 
amine with paraldehyde and HCl (Doebner a. 
Miller, B. 17, 1711; Seitz, B. 22, 254). Barge 
colourless needles. V. sol. alcohol and ether, 
si. sol. water. With chloral it forms a crystal¬ 
line compound C, 3 H,N.CHyCH(OH).CCl, [186°]. 
V Salts.-B',H,Cl,PtCl,2aq: yellow, sparingly 
soluble needles.—B',H,Cr,0,: small yellow 
needles, si. sol. hot water.-B'HCl 2aq: slender 
needles, si. sol. cold water.—BHNO, aq : slender 
needles, becoming rose-coloured in air.-- 
B'H SO, 2aq'. very slender needles, v. e. sol. 
hot water.-B'C,H,{NO,),OH. [221°]. Mmute 
needles, v. jl. sol. boiling water, v. sol. HOAe. 

Methylo-iodide B'Mel. [241°-247°]. 
Straw-coloured needles, v. sol. boiling water, sL 
sol. alcohol. 

(Py %)-M:ethyl-( 8 )-naphthoqnmoline 
jtlH'.CH , 

OM< I • [92°]. Possibly identical with 
:CMe ^ ^ . 

Ihe preceding isomeride. Formed by heatiM 
(Py. 1 3 )-oxy-methyl-naphthaquinolme to red¬ 
ness with zinc-dust (Knorr, B. 17,644). Costal- 
line. May be distilled. Its acid solutions 
fluoresce blue when dilute, green when con¬ 
centrated.—B',H,PtCl,: si sol. hot dilute HOlAf- 
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(JV> 1> S)-Si>iB«t]i]rl-(a)-MpIitlioQniiioUn6 

XMe.-CH y-0.11—CMe 

O.AC I »-.e.O.HZ II r . 

\N=CMe , N3H;CH.C.0Me.CH 
[44^. (361°). FonnedbylieatingatlOO°aiiuiture 
of (a)-iiaphthylamine with ethylidena-acetone,de¬ 
rived from acetone and paraldehyde (Bead, J.pr. 
[2] 35,812). Formed also by heating (o)-naphthyl- 
amine (1 mol.) with aoetyi-aoetone (1 mol.), and 
heating the product with at 100° (Combes, 
C. iJ. 106, 1536). Needles (from petroleum- 
ether) ; T. e. sol. ether, insol. 00 p.c. ^eohol. 
Somewhat volatile with steam. Its solution in 
H.^SO, is coloured purple by KjCrjO,. The 
solutions of its salts fluoresce violet (C.). The 
hydrated platiuochloride is violet; after drying 
itevaem it melts at 200' (0.).— 1 J'C.H,(N 02 ). 0 H. 
[223°]. Needles. 

(Pp. 1, 3)-Di-methyI-(/3)-naphthoquinolino 
/CMc:CH 

CijHijN t.e. I viM. 

^N—CMe 

. -C.CMe;CH 

0^,< II I .[127°]. (above 300°). 

^CH:CH.C.N=CMe 

Formed from (3)-naphthylamino hydrochloride 
by heating at 100° with ethylidono-acctone, the 
product of the condensation of paraldehyde 
with acetone in presence of hydrochloric 
acid, as follows : 0|„n.Nn..+ Me.CO.CIhCIIMe 
= C„H„N + H20-t-H2(Kecd; J.pr. [2] 35, 299). 
Flat needles (from ether); v. si. sol. boiling water; 
hardly volatile with steam. KMnO, oxidises it to 
(fl)-di-methyl-phcnyl-pyridine dicarboxylic acid. 
It does not yield a nitrosamine. 

Salts.—Picrate B'C,H,(NO.,),OH. [215°]. 
— B'HAaO,. [c. 115°]. — B'^jPtCl, 2Uq. — 
B'H,,SO<.—B'HNOj. [181°].—B'HBr,. [207°].— 
B'HBr 2aq. 

Methylo-iodide B'Mel: needles. 
Sulphonic acid 0 ,jH,j(S 03 H)N 1-^aq: 
minute needles, insol. water and alcohol. 

Disulphonic acid C|jH,,(80,11).,N 4^aq: 
needles, v. e. sol. water and alcohol.— 
CuH.,A", 6aq.—BaA" 7aq. Potash fusion pro- 
duqps C„H„(OH)(SO,H)N. 

Di-methyl-(fl)-naphthoquinoluie 0„H„N. 
[67^. (380°). Obtained by heating (8)-naphthyl- 
amine with acetyl-acetone and H 2 SO, at 100° 
(Combes, C. B. 106,1537). Its yellow sulphonio 
acid C„H„NSO, is also ppd, on adding ammonia 
to the aqueous extract of the product. The 
base forms a greenish-yellow platinochloride, 
decomposing at 220° without melting. 

DI-METHYh-(8)-»APH rHOftlTINOUNE DI. 

.CMo:CMe 

HYBBll)EO..H,.Ni.e.O,.H,< | .[115°]. 

\nh.ch. 

Formed by heating {In. 1, 2).di-methyl-(fl)- 
naphthindole with Mel in seal^ tubes for 15 
hours at 100° (Fischer a. Steche, B. 20, 820; A. 
242,864). Plates; v. si. sol. water, t. sol. ether,' 
alcohol, and mineral acids; volatile wi& steam. 
With nitrous acid it yields a crystalline nitros¬ 
amine.—^B'HI. Needles (from water); si. soj. 
water and alcohol.—The platinochloride 11 
si. sol. water and alcohol. 

METHYI-BAPHTHYIAMIHE v. Naphthti,- 

KBIBVL-AMtNS. 

Hethyl-di-naphthyl-andM v. 

yaiHitlrAiiuis, 

* ' 


si-HE]mi.vAFHixnruarx jDuinvB «, 

HETHTL-BTABOEllirS v. NABCx'iiai. 

HETHYI-NABlNaENIO ACIS o. Methyl 
derivative of p-Couuabio acid. 

METHYl-NICOTISE «. Nioomra. 

UEIHFX-HICOIINIC ACID v. MxiBXXr 

PIRIDINB OAIlBOXmtO ACID. 

METHYL-NITEAMUrE v. Methxlamwe. 

« METHYL NIXEAXE OH,.NO, i. 8 . CH,.O.NO, 
Mol. w. 77. (6.5°). S.G. 1# 1-2167; M 1-2032. 

M. M. 2-057 (Perkin, C. J. 66 , 682). S.V. 69-3 
(Lessen, A. 264, 73). Obtained, together with 
methyl nitrite, by distilling wood-spirit with 
NaNO, and H^SO, (Dumas a. Piligot, A. Ch. [2] 
58, 37). Prepared by distilling methyl alcohol 
(200 0 . 0 .) with urea nitrate (40 g.) and HNO, 
(ISOc.o.of S.G.l-31)freelromnitrousaoid. When 
two-thirds have passed over, an additional quan¬ 
tity of MoQH (170 c.c.) and HNO, (110 0 . 0 .) may 
be added and the distillation continued (Carey 
Lea, Am. S. [2] 33, 227). The process may also 
be conducted in a continuous manner {v. Eihxi, 
hiirate). 

Properties.—Colourless liquid, exploding 
when struck or when its vapour is heated. With 
solid KOH it yields Me.,0 (Berthelot, A. 113,80). 
When diluted with MeOH (I vol.) and treated 
with a current of gaseous NH, it gives methyl- 
amine nitrate and NMe,.NO, with only traces of 
di- and tri-methylamine. Aqueous ammonia 
forms NMeH, (13 pts.l, NMe,NO, (lOpts.), and 
a small quantity (Ipt.) of the bases NMa,H and 
NMe, (DnviUier a. Malbot, A. Ch. [ 6 ] 10, 284). 

METHYL NITMTE CH,NO, i.e. CH,.O.NO. 
Mol. w. 61. (-12°). S.G. (liquid) IS . 991 . 

Produced by treating methyl alcohol with nitric 
acid and copper turnings or arsenious acid 
(Strecker, C. P. 39, 63; ,4.91,83). The product 
is passed through a receiver at 0 ° and the gas 
after purification by passing through potash, a 
solution of ferrous sulphate, and dry CaCl,, is 
condensed at —40°. It may also be prepared 
from methyl alcohol, NaNO, and H,SO,. 

Properties. —Gas, smelling like nitrous ether. 
Burns with a green-edged flame. 

METHYL-NITEO-AMIDE v. MEinxjLAMiNE. 

METHYL-NITEO-AHILINE v. Niibo- 

METirn,-ANII,INE. . 

METHYL-SITEO-BENZAMIDE v. Amide of 
Niteo-ioldio acid. 

METHYL-NITEOLIC ACID CH,N,0, 4.«. 
CH(NOJ:NOH or CH,(N 02 )(NO). Mol. w. 90. 
[64°]. Prepared by dissolvi^ nitro-methane 
(15 g.) in water, adding a solution of KNO, (8 g.), 
cooling to 0 °, and adding a very dilute ice-cold 
solution of HjSO, (4 g.). CauStic potash solution 
is added till foe liquid turns red, and then more 
dilute H.,SO,. The liquid is then shaken wifo 
a little CaCO, and extracted with ether (Tscher- 
niak, B. 8,114; A. 180,166). The result is very 
uncertain (V. Meyer a. Constam, A. 214,835). 

Fr(^erfies.—LoDg ncedlei (from ether). De¬ 
composes slowly in the cold, rapidly at 64°, into 
formic acid, NO„ and nitrogen. By boiling 
Qilute H^SO, it is resolved into formic acid and 

N, 0. Sodium-amalgam reduces it to methyL 
azaurolio acid OH(NOH).N:N.CH:NOH an 
amorphous powder wnioh {§ violent gasidadi 
*boTel00°, 
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MirrBTL-oxiNDom 


' OI.]CBnaYI..XITB05AlinrS «. Di-ioiiHn- 

Aimni - _ 

KXTEYL HITEOSO-BTHTI. KBTOXB v . 

Uono-oxim at Di-MaiHYii-DiKBTOira. _ 

TBTEA-lIETmn.-KITE080-EHBinn:.ERB. 
SIAHIHE V. NrrBOSO-IHBN-JMNE-TKTIlA-MllIHTIi- 
DUUINB. 

KETHTL HOHYl BEIOHE v. Meiotl 

■NNIIi KEIONE. 

MBTHYL-SOEOPIANIO ACID v. Opiani# 
icn>. ^ 

KBTHYIi n-OOTSX KETONE OlH^oO U. 
OH,.CO.CH,.CH,.OHj.CH,.CH,.CH,.CH,.OH,. 

[4°]. (914°) (J.): (211°) (K.). S.O.y:|-8294: 
1 -838; \° -825 (K.). Formed by boiling heptyl- 
Boeto-aoetio ether with dilute alkalis (Jourdain, 
A. 200, 106). Formed also by distilling a mix¬ 
ture ol barium acetate and barium onnoate 
(Krafft, B. 16, 1695). Liquid, with pleasant 
odour, insol. water, solidifying in E freezing 
mixture. Forms a crystalline compound with 
NaHSO,. 

Uethyl octyl ketone 0 „Ha ,0 i.e. 
ClH,.C 0 .CHj.CHMe.C 5 H„. Beptyl-aeetone. 
(197°). Formed by the action of baryta-water 
on n-s«c-heptyl-aceto-aoctic ether (Venable, C.13, 
1661). Colourless liquid, lighter than water. 

METHYL OCTYL OXIDE 0 ,H 2.0 i.e. 
CH,.O.C,H„. (178°). S.G. § -8014. S.V. 219-8. 
C.E. (0°-10°) -00101 (Dobriner, A. 243, 3). 
METHYL-OCTYL-PHENYL-AMlNEtf.OoTiii- 

lOIiXIi-AUtNE. 


by the action of Ao,0 and NaOAo on bromo- 
ethjlamine Br.OH-.CE,.NH, (Gabriel, B. 22, 
2221; 23, 2602). Oil, with sweet smell, some¬ 
what like quinoline.~B'®,ft(NOa)»GH. [149*]. 
Yellow plates. 

METHYL-OXETHYL. v. METHTt.-oxxETimr. 

DI-METHYL-OXETONE v. Anhydride of Di- 

y-OXT-DI-BCT¥I, DIKETONE. 

DI-METHYL OXIDE C^HjO i.e. (CH,),0. 
Methyl ether. Mol. w. 46. (— 24°) (Begnault, 
J. 1863, 70). V.D. 1-617. S. (gas) 37 at 18°. 
H.F.p.4f»,640(Thomsen),66,800(Borthelot,A.Ch. 
[6] 23,186). H.F.T. 48,190 (T.). H.C.p. 341,200 
(B.). Formed by heating MeOH with IL,SO, 
(Dumas a. Piligot, A. 16,12 ; Kane, A. 19,166) 
or with B-^Oj (Ebelmen, A. 57, 328). Formed 
also, together with NMe^Cl and NMe;,HCl, by 
heating NH,C1 with excess of McOH (Weith, B. 
8, 458). Prepared by heating MeOH (13pts.) 
with H.;SO, (20pta.) at 140°. The gas is passed 
through aqueous KOH to remove SO., CO.;, and 
MeOH, and then into cone. H^SO, which absorbs 
600yo1s. It is obtained by dropping the solu¬ 
tion in HiSO, into an equal volume of warm 
boiled water, and is dried by passing through 
tubes containing CaCl, (Krlenmoyer a. Kriech- 
baumer, B. 7, 699; cf. Tellier, Ar. Ph. [3] 10, 
67). 

Properties. —Gas. Combines with HCl form¬ 
ing Mft;OHCl which boils at 2°. 

ifc/erctKics.—CiiLOBO- and Di-iodo-di-methyi. 
OXIDE. 

METHYL - OXINDOLE C.H.NO i.e. 


METHYL-OCTYL-THIOPHENE C^H^S i.e. 

s<S!iI:ci> 

the action of sodium upon an ethereal solution 
either ol Mel and iodo-octyl-thiopheno or of 
octyl bromide and iodo-methyl-thiophone 
(Schweinitz, B. 19, 648). Bromine forma 
0.ft,BrS [20°]. 

METHYL OXALATE «. Methyl ether of 
OXAEIO ACID. 

METHYL-OXALACETIC ETHEE C,H„0, i.e. 
COJSt.CO.CHMe.COJBt. Oxaloxyl.propionic 
ether. (138° at 23 mm.). Formed by the action 
of NaOEt on an ethereal solution ol oxalic and 
propionic ethers (Wislioenua a. Arnold, B. 20, 
8394; A. 246, 329). Formed also from sodium 
oxalacetio ether and Mel at 100°. C<!tourIess 
oil, V. sol. alcohol and ether. Its alooholio solu¬ 
tion gives a red colouration with FeCl,. Split up 
by boiling alcoholic potash into oxalic and pro- 
pionie acids. Boiling dilute H^SO, yields ethjrl- 
glyoxylic acid. 

^alt.—COJEt.CO.ONaMe.CO,;Et. Does not 
crystallise from alcohol. 

Phenyl-hydfaside 

CO,^t.C(NJHPh).CHMc.CO,;Et. [100°]. Small 
plates, V. sol. ether and benzene. Its Solution 
in cone. H 2 S 04 is coloured reddish-violet by 
FeCl,. At 120° it gives off alcohol, forming a 
derivati ve of pyrazole. 

METHYL-OXAHYL-DBEA v.Pababanio Aom. 

MET ETYL -OXAMIC ACID v. Oxalio acid. 

METEYL-OZAMIDE v. Oxauo acid. , 

METHYL-OXANTHBANOL v. Oxakibbanol. 

MBTHYL-OXAZOLB DIHYDEIDE 0,H,NO 

OHrO.^ 

ia..| Fonn^ in small quantity, 


0«H,<^^^g^CO. Oxy-methyl-iiulole. [88°]. 

Obtained from methyl-indole carboxylic acid by 
the action of NaOBr, the resulting di-bromo- 
methyl-oxindolo being suspended in alcohol and 
reduced by sodium-amalgam (Colman, C. J. 65, 

7 ; A. 248, 120). White needles, si. sol. cold 
water and light petroleum, v. sol. alcohol, ether, 
acetone and benzene. Dissolves in hot alkalis 
without change. Partially decomposes when 
heated much above its melting-point. Does not 
react with phenyl-hydrazine. Bromine-water 
gives a crystalline pp. Nitrous acid converts it 

into the oxira ol methyl- 

ik-isatin. 

' CCI v. 

Di-ohloro-metbyl-oxindcle OA^CNMe^®®’ 

[147°]. Foi-mcd by adding a solution of s<^ium 
methyl-indole carboxylate to a cold solution of 
NaOCl (Oolman). Colourless needles, v. sol. hot 
alcohol and acetoJio, m. sol. ether. Not decom¬ 
posed at 210 °. 

Brcmo-methyl-oxindole 

[134°]. Formed, together with methyl-oxindole, 
by reducing di-bromo-methyl-oxindole with so- 
dium-ami^gam. Lustrous white plates, v. sL 
*sol. cold water, v. sol. hot alcohol. Not decom¬ 
posed by boiling aqueous KOH. 

Di-bromo-methyl-oxindola 

[204°]. Formed by the action of NaOBr on 
methyl-indole carboxylic acid (Fischer, B. 17, 
664). Yellowish-white tables, v. sol. alcohol, 
insol. cold water. Melts at 204° when quickly 
heated, but 180° when slowly heated. Converted 
by boiling -water into methyl-^'-isatin. Phenyl- 
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hydraaine gives the phenyl-bydrazide ot methyl- 

Di - methyl - oxiadole 0„H„N0 

[6:8:J]C.H,,{CHJ,<^^>C0. Oarhvmsyl. An¬ 
hydride oj amido-di-methyl-phenyl-aceiic acid. 
[232°]. Prepared by reduction of (2:6:3:l)-nitro- 
di-methyl-phenyl-acetio acid with tin and HGl 
(Wispeh, B. 16, 1680). Sublimable. White 
needles. Sol. hot alcohol and hot benzene, si. 
sol. hot water and cold alcohol and ether, insol. 
cold water. , 

Methyl-di-oxiiiaole 

Di-oxy-methyl-indole. [151°]. Formed by re¬ 
ducing methyl-it-isatin with sodium-amalgam or 
with zinc and HCl (Colman, C. J. 55, 8; A. 248, 
121). Needles or prisms (from benzene); m. sol. 
water, alcohol, and benzene. Oxidising agents 
reconvert it into methyl-t^-isatin. 

MITHYI-OXY-BENZOYL-GLYCOCOLI. v. 
Anisubio acid. 

METHYL OXYBFTENYL KETONE DI- 
CABBOXYUC ACID ANHYDEIDE C,H,0, i.e. 

CH,.CO.CH<®|?^^)^CMe. Isocarhopyrotri- 

taric acid. Obtained from its ether by boiling 
with 20 p.c. aqueous NaOH, and ppg. with dilute 
HgSOt (Knorr, B. 22, 163). Possesses great re¬ 
ducing power. Decomposes at 200°-209°, leaving 
an oil C,H,Oj, which solidifies on cooling. This 
is composed ot two bodies, one being an acid v. 
si. sol. most solvents and melting at 175°, the 
other crystallising from ether in long prisms [60°], 
and giving an acid solution in water, Watw 
forms acotonyl-acetono. 

Ethyl ether EtA'. [110°]. (c. 280° at 
16 mm.). Obtained by heating di-acctyl-sue- 
oinic ether at 170°-180°, pyrotritaric and carbo- 
pyrotritaric ethers being also formed (Knorr, B. 
22, 169). Slender needles (from hot water), v. 
si. sol. water and dilute acids, v. sol. alkalis, 
ether, chloroform, and hot alcohol. Possesses 
great reducing power. FeOl, gives a fine blue 
colour to its solution. With phenyl-hydrazine 
iti yields di-oxy-di-phenyl-di-methyl-dipyrazyl 
N.NPh.CO CO.NPh.N 

B I j I . Hydroxylamine ap- 

0 (eH,).CH—CH-CMo 

p^s to form the corresponding di-oxy-di-methyl- 
N.O.COCO.O.N 
dioxazyl II I I 8 • 

CMe.OH.CH-CMe 

DI-METHYL-DI-OXY-BUTYLENE DI- 
KETONE CH,.OO.CMe(OH).t!Me(OH).CO.OH,. 
[96°]. Formed by reducing di-methyl diketone 
with zinc-dust and dilute H^SO, (Von Pechmann, 
B. 21,1411). Needles (from ligroin). Reduces 
Fehling’s solution in the cold. FeOl, re-converts 
it into Me.CO.CO.Me. 

METHYL OXY-BUTYL KETONE P,H„0, U, 
CH,.CO.CH,.CH,.CH,.CH,OH. Acetyl - butyl i 
alcohol. (227°). S.G. J '997; if -989; -982. 

M.M. 6-602 at 18‘6°. Obtained by boiling the 
anhydride ot its carboxylic acid with water, CO, 
being evolved (Perkin, jun., C. J. 61, 717). 
Thick oil with sweet burning taste. Does not 
reduce Pehling’s solution or ammoniaoal AgNO, 
in the cold, but reduces both these reagents 
on wanning. Yields an oily phenyl-hydrazide. 
Warm cone. BNO, gives a dark-pink oolonr. 
• 


Iodine and KOH give iodoform. Obaomio acid 
mixture oxidises it to acetic and succinic acids. 

METHYL OXY-BUTYL KETONE ANHY. 
DEIDEO.H.,Oi.e.O<^^.^g>>CH,. MethyU 

furidane dihydride. ‘ Acetyl-tetramethylene.’ 
‘ Tctraniethylene methyl ketone.' Anhydride of 
aceto-butyl alcohol. (109°). S.G. f -9227; 

-9127; 11-9050. M.M. 6-074 at 22-6°. Formed 
'oy distilhng its carboxylic acid at 160° (Perkin, 
jup., C. J. 61, 723; B. 19', 2568). Coloui-less 
mobile liquid with ethereal odour. On prolonged 
standing in presence of water it is converted into 
methyl oxy-butyl ketone. 

Methyl oxy-butyl ketone anhydride carboxy¬ 
lic acid C,H,, 0 , 1 .s. [119 ]. 

Obtained by saponifying its other with alcoholic 
potash (Perkin, jun., 0. J. 51, 716). Colourless 
needles, vT sol. hot benzene, alcohol, chloroform, 
and light petroleum, v. e. sol. water. Decom¬ 
poses above 119° into CO, and the preceding 
body. When heated with aqueous NH, at 200° 
it yields CO„ methyl oxy-butyl ketone, and a 
volatile base (probably a derivative of pyridine). 
Bromine-vapour gives 0,HJBrO„ a thick syrup. 
Cone. HBrAq yields methyl brorao-butyl ketone. 

Salta.—NH,A'; white crystalline solid, v. 
sol. water.—CuA', aq: light-green powder, v. si. 
sol. water, decomposed ot 90°-100°.—AgA': 
white crystalline solid, v. sol. water, decomposed 
on boiling with water or exposure to light. 

Ethyl ether EtA'. [9°]. (227°). V.D. 

6-21. M.M. 10-069 at 23-7°. S.G. ff 1-069; 
If 1-0626. /r, 1-4697. 1-4772. Formed by 

heating a mixture of NaOEt with aceto-acetio 
ether and trimethylene bromide (Perkin, jun., 
0. J. 51, 709). Colourless oil, with a disagree¬ 
able camphor-like odour. Does not react with 
phonyl-hydrazine. Does not contain an atom of 
hydrogen displaceable by sodium. With PCI, it 
forms C,H„0,C1, a colourless oil (212°-216°). 

Methyl oxy-butyl ketone anhydride diosrb- 
oxylio acid CbH|, 0 , f .e. 

CH,. CH,. CH, 

I . [185°-190°]. Ob- 

C(CH,.CO,H):C.CO,H 
tained by saponification ot its ethers by boiling 
alcoholic potash (Perkin, jun,, C. J, 61, 744). 
Colourless hexagonal plates, v. sol. hot water and 
hot alcohol, si. sol. acetic ether, benzene, and 
ether. Decomposes on fusion, giving oil CO„ 
aftd leaving a rod liquid. 

Mono-ethyl ether 
CHr CH,. CH, 

) . [114°]. Obtained 

C(C^.CO,H):C.CO,Et ' 
by treating Idle di-ethyl ether with cone, alcoholic 
potaslf in the cold. Transparent four-sided tri- 
clinic needles, a-.b:c =■ -774:1: -387; a » 89° 40'; 
8-98° 18'; 7-89° 50'. V. sol. alcohol and 
ether, si. sol. hot water.—AgEtA": white curdy 
pp., si. sol. water. '' 

Di-ethyl ether Et,A". (239° at 150 mm.). 

Obtained by the action of NaOEt on a mixture 
of trimethyleno bromide and acetone di-earb- 
oxyUo ether 00,Et.C]i.C0.0H,.00,Et (Perkin, 
jun., 0. J. 61, 789). Thick, oolourlen oil, with 
disagreeable odour. 

HETHYL-OXY-UONUirK v. OoiWNih 





Dl-METHYL-OXY-PROPtlr AMINE. 


m 


]|:SXHTC..0XT-ZXETL-AMID0-FH£I10I>. 

Methyl ether 0„H„N0, i.e. 
[a:l]0^,(0Me).NMe.CHj.CH,0H. MethyUxy. 
ethyl-anitidine. (290°). Pormod by the action 
of 0»H<(OMe).NHM6 on ethylene ohlorhydrin 
(Knorr, B. 22, 2098). Xjiquid. 

yO' GH] 

Anhydride | . Methyl- 

\NMe.CH, 

quinazoxine dihydride. (2C1°). Formed by 
boiling the methyl* ether with caustic soda 
(Knorr, B. 22, 2098). Liquid, with irritating 
smell, volatile with steam, very easily oxidised 
by contact with air.—B'HCl. [102°]. Short 
four-cornered plates (from alcohol). 

METHYL-OXY-ETHYI-AMINi: C 3 H.NO i.e. 
CH..NH.GH 3 .CH 3 OH. (130°-140°). Formed 
from ethylene chlorhydrin (1 mol.) and methyl- 
amine (1 mol.) (Knorr, B. 22, 2088). Oil, with 
strong ammoniacal smell, v. sol. water# alcohol, 
and ether.- Aurochloride. [110°-120"]. An¬ 
hydrous prisms, v. sol. water. 

Methyl-di-oxy-di-ethyl-amine CjHuNO., i.e. 
CH 3 .N(OH. 3 .CH,On) 3 . (250°-255°). Formed by 
heating ethylene chlorhydrin with excess of 
aqueous mothylamiue at 100° (Morley, B. 13, 
222). Formed also by the action of ethylene 
chlorhydrin on the preceding body (Knorr, B. 
22, 2081). Viscid oil, v. sol. water, not volatile 
with steam.—B'HCl: thick syrup.—B'^H.^PtCl.: 
orange-red prisms.—Aurochlorido: v. sol. 
water. 

Methylo-chloride C,H,,NO.,Gl i.e. 
ClNMe 3 (CH. 3 . 0 H 30 H) 3 . Formed by heating 
ethylene ohlorhydrin with a solution of dimethyl- 
amine at 100“ (Morley, B. 13, 223). Formed 
also from di-mcthyl-oxy-cthyl-amino and ethyl¬ 
ene chlorhydrin (Knorr, B. 22, 2089). Thick 
syrup.-(C„H„NO-Cl). 3 PtCl,aq. [218°] Small 
yellow crystals, v. sol. water, si. sol. alcohol.— 
Aurochlorido: [233°]; small plates, v. sol. 
hot water. 

Anhydride CH,.N<gy2p2|p>0. Methyl- 

mjroxazine letrnhydride. (117°). Formed by 
heating methyl-di-oxy-di-ethyl-amine with SO, 
(K.). Mixes with water, alcohol, and ether. 
Keadily combines with Mel.—H ydrochloride: 
[206°]; long hygroscopic prisms.—Platino- 
ohloride: ncdUlcs (from dilute alcohol), v. sol. 
water.—Aurochlorido: [183°]; small needles, 
m. sol. water. 

Methyld-iodide of the anhydride. 
Long needles. With Ag.fi it yields a methylo- 
hydroxide, which is split up by heat into alde¬ 
hyde and di-methyl-oxy-ethyl-amine. 

Methylo-chloride of the anhydride. 
Crystalline mass. F'iSrms a platinochloride crys¬ 
tallising from alcohol in needles, and an auro- 
ohloride, both being v. sol. water. * 

Di-msthyl-oxy-ethyl-amins 0,H„NO i.e. 
NM^.CH 3 .CH 30 H. Di-methyl-ethyUalkine. 
(130°). Prepared from dimothylamine and 
ethylene chlorhydrin ^Ladenburg, B. 14, 2408). 
Formed also by heating ‘ methyl-morphi- 
methine ’ (». Mobpbink) with Acfi at 160°-190° 
(Knorr. B. 22, 1114). Liquid.—B’,HAuCl,: 
needles, sol. hoi water.—B' 3 H,PtCl,: easily 
soluble prisms. 

Aeetyl derivative 0,H„AoNO. Forms 
ui auroohloride B’EAnCluOrystalUsing in plates. 

VouHL 


Methylo-hydrozide v. Nstmiini. 

TSI-KETHYI. - OXYETHYI -AMMOHIOM 
HYfiSOXlDE V. Neueine. 

UETHYL-OXYETHYI. •ANILINE 
C,H.3N0 i.e. C.H3.N(CH:,)(C3H,.0H). Methyl- 
phenyl-ethyl-alkitte. (218° at 110 mm.). S.G. 
- 1‘0800. Obtained by heating methyl-aniline 
with ethylene-chlorhydriu at 100° (Laun, B. 17, 
675). Colourless oil. Weak base. By exposure 
' to air it is oxidised to a thick blue syrup. 

Methylo-iodide B'Mel: colourless plates 
or tables.# 

Methylo - periodide B'Mel,; [87°] t 
greenish glistening plates. 

METHYL a-OXY-ETHYL KETONE C.H.O, 
i.c.CH,.CO.CII(OH).CH 3 . (142°). Ketozy-butane. 
Formed by reducing di-methyl diketone with 
zinc and H,SO, (Von Pechmann, B. 22, 2214; 
23, 2421). Colourless liquid, miseible with 
water. Eeduces Fehling’s solution. Ecacts 
with phenyl hydrazine, with formation of the 
compounds CH 3 .C(NjHPh).CH(OH).CH, [84°] 
and CII ,.C(N 3 HPh).C(N.JlPh) .CH... 

METHYL-OXY-ETHYL-PYHIDINE v. Tbos- 

INE. 

METHYL-OXY-ETHYL-p-TOLBIDINE 
C,„H„NO U. CH.piI.CII.,.NMe.G,H,Me. (290°- 
300°). Formed from oxy-ethyl-toluidine and 
Mel at 60° (Domole, A. 173, 129). Liquid.— 
B'lII.—B'.,H.,PtCI„. 

Methylo-iodide B'Mel. Liquid. Yields 
B'jMejPtCl, and B'McAuCl,. 

METHYL-OXY-GLUTAEIC ACID v. OxT- 

METHYE-GLUl’AUIO ACII>. 

TEI - METHYL - TRI - OXY - HYDEOBENZ - 
AMIDE V. Amsuvoiumiue. 

TETEA - METHYL - OXY - TEIMETHYLENE- 
DIAMINE C.Hi.N^O i.e. HO.CH(CH3.NMe,),. 
Telra-methyl-oxy -propylene - diamine. Telra- 
methyl-allijl-alkine. (170°-186°). Formed by 
heating s-dichlorhydrin CH 3 Cl.CH(OH).CH,Cl 
with dimethylamine in a sealed tube at 60° 
(Bercnd, B. 17, 510). The liquid is rendered 
alkaline by KOH and extracted with chloroform. 
Liquid, v. e. sol. water.—B'jHjPtCl,: yelloy 
plates, m. sol. water. 

DI-METHYL-TEI - OXY - PHENYL-BENZYL- 
KETONE V. Anisuin. 

DI-METHYL-OXY-PBOPYL-AMINE 
0,H„NO. (126°). Prepared by the action of 
dimethylamine on propylene ohlorhydrin at 100* 
(Morley, C. II. 91, 333; Ladenburg, B. 14,2407). 
Liquid.—B'.,lLPtCl^: prisms, v. sol. water. 

Methylo-chloride B'MeCl. Prepared by 
heating aqueous trimethylamine with propylene 
ohlorhydrin at 100° (Morley, C. It. 91, 833; B. 
13,1805). Colourless, very hygroscopic crystals, 
turning brown in light. Forms a platinochloride 
B'^Me-^PtCl,, crystallising in yeUow feathery 
pjptes, insoL alcohol and ether, v. sol. water. 

Methylo-hydroxide B'MeOH. From the 
chloride and moist Agfi. Alkaline syrup. De¬ 
composed on distillation into NMe,and propylene 
glyqpl (Morley, C. J. 41, 389). 

, Di-methyl-dloxypropyl-amine C,H„NO, t.«. 
NMe 3 .CH 3 .CH(OH).CH.,(OH). Di-methyl-mopyU 
glycolline. (217°). Formed by heating di¬ 
methyl-amine witn glycerin chlorhydrin (Both, 
B. 16,1153). Colourless oil. Sol. water, alco¬ 
hol, and suer..—B'^djPtClt. 

A A 
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iltthylo-ehlorid* 0 „H„N 0]01 i^. 

NMe,Cn.CHrOri(OH).CHj(OH). From glyoerin 
ehlorhydrin and NMe, at 100° (V. Moyeit j5. 9, 
180; Hanriot, A. Ch. [ 6 ] 17,09). Crystals, v, e. 
sol. water. — (CX.N 0 » 01 ),PtCl,: tables. - 
OJI„NO.AuCl,. [190°]. Orange crystals. 
MBTHYI-OXYPHOPYI-ANIIINE C„H„NO 
OJ[li.N(CH,)C,H,.OH. Meihyl-phetiyl-pro- 
pyUalkine. (262°). Colourless liquid. Formed 
by heating methyl-aniline with propylene ohlor- 
hydrin (Laun, B. 17, 678). 

METHYL S-OXYPEOPYL KETONE OjH,„Oj 
t.e. CHa.CO.CU,.CH;.CH,OH. Acotyl-propyl 
alcohol. (145°) at 100 mm. j (209°) at 729 mm. 
V.D. 2-25 (calc. 3-63). S.G. « 10051; *5 -ogoo. 
M.M. 6-544 at 25°. Formed by boiling trimothyl- 
cno methyl ketono earboxylie acid (derived from 
accto-acotic ether, sodium, and ethylene bromidi^ 
with water, CO.^ being evolved (Perkin, jun., C. J. 
61, 829). * Formed also by boiling bromo-cthyl 
aceto-acctio ether with aqueous HCl. Thick 
syrup, miscible with water, v. sol. alcohol and 
ether. Decomposed by heat into water and its 
anhydride, which reunite in the cold j does not 
reduce cold aramoniacal silver nitrate, but reduces 
it on warming. Gives with phenyl-hydrazine 
solution an oily precipitate of 0„H„Nj or 

l>yK,Cr;0, 

and HjSO, to acetyl-propionic (levulic) acid 
(Colman a. Perkin, C. J. 63,189 ; 65, 352; Lipp, 

B. 22,1196). Eeduced by sodium-amalgam to 
CH,.ClI(OH).CH.,.CH.,.CH,OH (Perkin, jun., a. 
Freer, B. 19, 2666). With NaHSO, it forms 
CIIj.C(OsH,OH)(OH).SOjNal 5 aq: needles, v.sol. 
water and alcohol. 

Acetyl derivative CHj.CO.CjII„OAo 
(214° i.V.) at 728 mm. S.G. g 1-0356. V.D. 
6-02 (calc. 4-98). Liquid, m. sol. water, v. e. sol. 
alcohol and ether. 

Benzoyl derivative CH 3 .CO.O,II,OBz. 
(297°). 

CH.CH, 

Anhydride cn,.C< | . (72°-76°). 

0 . GH !2 

Formed by slow distillation of the ketone. 
Water converts it into the flocculcnt isomeride 
CH2.CHj 

CH,:C<' I (411°) 718 mm., which 

0 . cn, 

reddens pine-wood moistened by IICl o-Mkiiiyl- 
■NK-FunriinANE tbihydbide. 

Methyl «-oxy-propyl ketone ».«. 

CH,.C 0 .CH{ 0 H).CU 2 .CH,. (163°) j (77° at 35 
mm.). S. G. -972. Formed by reducing 
metliyl ethyl dikotone with zinc and dilute 
H,SO, (Von Pechmann, B. 23, 2421). Colour¬ 
less liquid with sweet smell; sol. water, but 
separated from the solution by NaCl or NaOH. 
HeadilyoxidisedtoCHj.CO.CO.CjHj. Eeduced by 
sodium-amalgam to CH,.CH(OH).OH(OH).C 2 H, 
(187°), which is oxidised by bromine-water in 
tnnlight to CH,.CO.CO.O,Hj. Excess of phenyl 
hydrazine forms OHj.C(N 2 HPh).CO.OjH 5 [108°]. 

Methyl o-<»xy-propyl ketone CjH,aO,*i.e. 
OH,.CO.CHj.CH(OH).CHj. (128°). Formed by 
adding chloro-acetic etW to sodium under 
ether, decomposing the resulting sodium com¬ 
pound by HCl, reducing by zinc-dust the ether 

C, H„C10, (157° at 45 mm.) whi(di ia then 


formed, and boiling the product O(%.O,(106°st 
14 mm.), with dilute H(E, when it splits up into 
CO,, alcohol, and the oxy-ketone (Fittig, B. 21, 
2138). Colourless mobile liquid, miscible with 
water. Forma compounds with MaHSOi, and 
with phenyl-hydrazine. 

Methyl w-oxy-iaoprd^yl ketone. Oxim of 
the nitrate (CH 2 ).C(ONO 2 ). 0 (NOH).CHr 
Pentane nitroso-nitrate. Formed by the action 
of amyl nitrite and nitric acid on amylcne 
(CH,) 20 :CH.CH. (38°) dis^Ived in HOAo (Wal- 
lach, A. 248, 162). Monoclinio crystals, a: 6 ;o 
= -977:1:1-449; 0 = 83° 82' (from benzene), or 
needles (from HOAo). 

METHYL-OXY-ftlJIinZIHE v. OxY-razNyL. 

METBYL-PYBAZOLK. 

METHYL-OXY-OTHHOLINE v. Oxx-uethyl- 

QUINOMSE. 

METHYL-OXT-SUCOINIC ACID v. OxY- 

UETHYIi-SUCCINIC ACID. 

METHYL-PAEABANIC ACID v. Pae.um.vio 

ACID. 

METHYL-PAEACONIC ACID v. Anhydride 

of OxY-ETBYt-SOOCINIO ACID. 

TETEA-METHYL-PAEALEVCANIIINE v. 

TETBA-Sn?Tn-n.-Tni-AMlDO-TRI-PnEEYr,HETBANE. 

METHYL PENTADECYL KETONE 0„H„0 
i.e. CH,.CO.C„H„. [48°]. (246°) at 110 mm.; 
(320° uncof.) at 760 mm. S.G. (liquid) 4S'814. 
Prepared by distilling a mixture of barium 
palmitate and barium acetate (Krailt, B. 12, 
1671). On oxidation it gives pentadccoic acid. 

Mo’hyl pentadecyl ketone 
CH,.CO.CH(0,H,,),. Bi - n - heptyl ■ acetone. 
(300°-304°). S.G. -826. Formed by boiling 
di-heptyl-acetoacctio ether with dilute aqueous 
KOII (Joui-dain, ^4. 200,116). Oil, smelling of 
peppermint. Forms a crystalline compound 
with NallSOj. 

METHYL-PENTANE v. Hexakb. 
Dl-METHYL-PEHTENYLAMINE C,H„N i.e. 
CHj:CH.CH 2 .CHj.CH 2 .NMo 2 . This constitution 
is assigned by Merling to Ladenburg’s di¬ 
methyl-piperidine, V, Di-METBYL-PYBIDIHE BEXA- 

BYDUIDE. 

Di-methyl-pentonylamine. Methylo - hy¬ 
droxide CjHjNMejOH. Formed from amylem 
bromide and trimethyiomine at 55° (Sohmie 
deberg a. Harnaok, J. 1867, 806). — 

(CjlI,NJfe.,Cl).,PtCI,a<i. Irregular laminss. 
(0).METHYL-PENIH1OPHENE O.H ,8 U 

s<oh;oh''>'^"'- 

Formed by distilling sodium a-methyl-glutarab 
CO..No.CllMo.CH...CHj.CO,Na (5 g.) with P-^S 
(10 g.) at 180°-260° (I4rekcler, B. 19, 3270) 
Colourless oil. When sueoessivcly mixed witl 
a solution,of isatin in HOAo and cone. H^SO, i 
gives, a dark-green colour, and, on adding watci 
a green pp. Phenanthraquinone and H.,SO 
(Laubenheimet’s reagent) give a dark-viole 
colour. Phenyl-glyoxylio acid yields a viols 
dye. Alkaline KMnO, (-3 p.c.) produces aceti 
and oxalio acid. Nitric acid forms a nitre 
derivative, and bromine a bumo- derivative. 

Hethyl-penthienyl methyl ketone 
<.«. SO,H,Me.CO.OH.. (284°). 

Oxim 8C,H,Me.O(NOH).CHr [68°]. 
METHYL • PHENACYL ■ mttDZ i 
a-FsKRYB-Aiitpa-rBiintn sthyl nYon. 



MBTHYL-rHEffTETRAZINE DIHYDBrDE 


KS 


]IZTEnn.t PHXKAOYL . BBOinSX «. 

•BBOMO-rBSMIIt KTBTL EXTOIia. 

KETHYL-FHSNAHTHBIOEKS o. Phenyi.- 
moix. 

HETErn.-PBEirAHTHBO]:.IKE 
na: N. 0 . 0 H:CB.C.CH: 0 H 

I B I i • 

l)H:CH.O-— 0 . K:CMe 

i60®). Formed, together with an isomeride, 
fhen »»-amido-{Py.3)-methyl-qmno)ine (100 g.) 
B boiled with o-nitr#-phenol (76 g.), glycerin 
320 g.), and HjSO, (270 g.). The product is 
hinted with water and evaporated to remove 
i-nitrophenol. The resinous mass that is ppd. 
m adding NaOU is extraoted with benzene, and 
he dark oily mixture of bases so obtained 
leated with HCl. The hydrochlorides are washed 
vith alcohol, dissolved in water, decomposed by 
^^,and the bases again extracted with benzene. 
?rom the crystalline mixture of bases Wt after 
ivaporating the benzene, ether extractumethyl- 
}hcnanthroline only (Gerdeissen, 1). 22, 210). 

PropcWics.—White needles (containing 3 aq). 
Uelts at 60” when hydrated, 65° when anhydrous. 
Sol. boiling water, alcohol, and ether; v. sol. cold 
jenzene. On oxidation with KMnO, it yields 
phenanthroline carboxylic acid 0 |jH,N.;.CO.;H 
209°], which decomposes at 210° into CO, and 
phenanthroline. 

Salts. n'HClaq: small snow-white needles, 
il. sol. cold, V. sol. hot, water, m. sol. alcohol, 
Insol. ether.—B'H.SO, aq: slender silky needles 
;from alcohol).—B'jHjCr.,0,: rod prisms (from 
hot water).—B'HjPtCl, aq : flesh-coloured orys- 
ialllne pp., insol. hot water, si. sol. alcohol.— 
Piorate B'C«H.,(NO,),On. [217°]. Trans¬ 

parent yellow needles (from boiling alcohol). 

Bthylo-iodide imi 2 aq. [ 100 °- 110 °]. 
Slittering brown crystals. Yields the platino- 
shlorido B EtClH,PtCl, (?) which forms orange- 
red crystals. 

Isomeride C, 3 H,,Njf.«. 
CH:N.C.CH;O.N:CMe 
I nil- [109°]. Occurs in the 
CH;CH.O.CH:C.CH:CH 

preparation of the preceding, from which it 
differs in being insol. ether (U.). Crystall'scs 
from alcohol in concentric groups of satiny 
needles (containing 4aq). Molts at 82° when 
hydrated and 109° when anhydrous. The an¬ 
hydrous base is a light white powder, v. sol. 
warm benzene and hot dilute alcohol, insol. 
cold ether, v. si. sol. hot ether. 

Uethyl.pheuanthroliuc 

CH:N.O-O.NrCMe 

1 II HI- [76°]. Prepared 

Cn:CH.C.OH:CH.O.CHfOH 
from o-amido-(Pp. 3)-melhyl-qninoline, glycerin, 
o-nitro-phcnol, and H.,SO, (Gerdeissen). C|ws- 
tals (containing 2aq). Molts at 63° when hy¬ 
drated, and at 76° when anhydrous. V. e. sol. 
hot benzene, v. sol. chloroform, m. sol. HOAo, 
el. sol. etlier and light petroleum. Decomposed 
on distillation. 

Metbyl-phenanthrolins 
CH: N. O.CMe:CH.O.CH:CH 

OHtCH.O ■' - . 0. N'l 

800°). Prepared by boiling n»>tolylene-diamine 
bTdreehloride (40 g.) with nitiobenzene (BO 
glycerin (100g.), and HJ30, (100 g.); and pi 


fled by means of the chromate (Skranp a.Fisober, 
M. 6, 523). Short prisms (containing 6aq), mora 
soluble in cold than in hot water, v. sol. alcohol. 
Its solutions give a white crystalline pp. with 
AgNO, and a blue crystalline pp. with oupiio 
acetate. Chromic acid mixture oxidises it to 
the corresponding phenanthroline carboxylio 
acid. 

Salts.—B'HCldaq; transparent needles.— 
B',H.,Ci’,0,: red, sparingly soluble _ needles.— 
BMI^PtCI, 2aq: yellow crystallinepp.'—Picrate 
[253°]. ♦ 

DI-METHYL-PHENAHTHHOUSE TEXBA- 
HYDBICE 

CIl,:CMe.C-O.NiCH, 

61| |II,8Nj t. e. ) II 11 I . 

CII.,: N . C.CH:CH.C.OMe:CHj 
Formed by the action of acetic aldehyde or 
paraldehyde ujron lu.phonylene-diaminc hydro¬ 
chloride. The resulting base is ppd. by am¬ 
monia, dissolved in aqueous HCl, and ppd. by 
platiuio ciiloiido as B'JI^PtCl, (Schiff, A. 263, 
823). 

METHYL-PHENAZIHE i.a. 

I >C.H,Me. [117°]. (350°). Formed 

\x/ 

by heating tolylcnc-o-diamine with pyrocatechin 
in sealed tubes at 210° (Merz, li. 19, 726). 
Formed also by eliminating the two NH, groups 
by means of the diazo- reaction, from the oxida¬ 
tion product (0|,H„N,) of phenylene-p-diamine 
and lolyleno-ra-dinmine (Bernthsen a. Schweit¬ 
zer, B. 19, 2604; A. 236, 345). Needles (by 
sublimation), v. si. sol. water and ligroin, y. sol. 
alcohol and ether. Its solution in cono. H^SO, 
is blood-rcd. It dissolves in cone. HGlAq, but 
the base is ppd. again on dilation.—Salts. 
—B'jII^PtCl, 6nq : yellow larainm (from water). 
—Byi,PtClj 3aq (from dilute alcohol). — 
Piorate B'C.H,(NO.JpH. [168°]. Yellow 
nodules which blacken on fusion. 

METHYL-PHENTBIAZIHE C.H,N,».«. 


C.H.< 


/ 


•N.OMe 


[89°]. (260°-256°). Formsd 


I II 

\n.n 

by the action of sodium-amalgam on acetyl 
o-nitro-phcnyl-hydrazine in alcohol, the solution 
being kept acid with HOAo, and the tempera¬ 
ture below 30° (Bischler, B. 22, 2806). Crystals, 
partially decomposed on distillation. V. sol. 
cold water, v. e. sol. alcohol, si. sol. hot ligroin. 

Bromo-mothyl-phentriazlne 0,H^rN, sa 
CB r:CH.O.N.CMe , 

I II I II . [116°]. Formed from 

CII:CH.O.tl.N 

acotyl-p-hronio-o-nitro-phenyl-hydrazine by Uka 
treatment (Bischler a. Brodsky, B. 22, &18). 
Golden plates, si. sol. cold, v. sol. hot, water. 

(a) - HEtHYL - PHENTETBAZINE Omt- 
, . .NH.N 

DBIDE 0,H.N, U. O.H,< ||. [62°]. 

\NMe.N 

Formed by the action of sodium nitrate on g 
very dilute hydrochloric acid solution of o-amido- 
phenyl-methyl hydrazine (Hempel, J. w. [2] 41, 
176). Colourless plates, v. sot. ether and benzene, 
si. sol. alcohol and petroleum ether. Sol, hot 
oono.NaOHAq. Cone. HNO, at 80°-100° yieidf 
a product [127°] crystallising from aleobd in 
g«»dsn-ysUow prisms and nsedlez. 


AA« 



ace TRI-MEl'llYL rtlENENYL*'TRIKETONE. 


TBI-KETH7L PHENBHTL mKEIOHB 
0„H,,0, U. C„lIj(CO.CHJ.. ties'].,. Tri. 
autyi-baucne. Formed by the action of NaOEt 
in ether on a mixture of acetone (1 mol.) and 
ally! formate (1 mol.).. Sodium aceto-aoetio 
aldehyde slowly separates, and is then dissolved 
in ice-cold water and neutralised by HOAc. The 
free aceto-acclic aldehyde changes to tri-ocetyl- 
benzene and water (Claisen a. Stylos, B. 21, 
1146). Small needles, si. sol. water, alcohol, 
and ether, v. sol. HOAe. Oxidised by lUiO, to 
triinesic acid. • 


METHYL. laB) - PHEN - HAPHTHAZIHE 
,CH;CII.C.N.O.CH:CMo 
C„H„N, ».«. C,H/ II 

\-C.N.C.CH;Cn 


[142°]. Formed by the .action of (3)-naphtho- 
quinone on tolylenc-diamine in HOAe (Hinsberg, 
A. 237, y42). 

Hethyl-(d|3)-phen-naphthazins 
r* u .^CH^C.N.C.CIIiCMe riono, K,, 


oxidation of a mixture of (/3)-naphthol and 
tolylene o-diamine with alkaline K^FeCy, (Witt, 
C. if. 49, 401). Palo straw-coloured needles, 
forming an intense red solution in U^SO,. 

METHYL-PHrHOl v. Ciinsoi.. 

Di-methyl-pbenol v. XansNoL. 

Trl-methyl-phenol C.H,Mc.,.OH 
Hemhnelliihetwl. Jlemcllitlienol. [81°J. Formed 
by fusing hemimellitlicne sulphonio aeid with 
KOH (0. Jacobson, B. 19, 2518). Needles (from 
ether). Gives no pp. with FeCI,. 

Tetra-methyl-phenol C,HMe|.OH [1;2:3:1:.';]. 
[81°] (L.); (87‘>] (T.)-, (240^ uncor.) (L.); (2015“ 
i.V.) (T.). Formed by the action of nitrous 
acid on the corresponding CJlMcj.NHj [ 00 °] 
(Limpach, B. 21, (ill), or by fusing c-tetra- 
methyl-benzcne sulplionic acid with potash 
(TOhl, B. 21, 007). Long white needles (from 
very dilute alcohol), v. e. sol. alcohol and ether, 
m. sol. petroleum ether. Volatile will) steam. 
Bromine forms C,„lI|.il5r.OIl [1-51"]- 

Acetyl derivative CijlljjOAc. [57°]. 
Prisms. 

» Xetra-methyl-phenol C„H(CH 3 ),.OH. [81°]. 
Formed by the action of nitrous acid on tetra- 
mcthyl-phenyl-amine [11°] (Hofmann, B. 17, 
19161. White crystals. Yields a quinone on 
distillation with MnO.. and II,SO,. 

Ethyl ether C.H(Cil.),OKt: (236°); liquid. 
Formed by the action of alcohol upon the sul¬ 
phate of tetra-mcthyl-diazo-benzene (Hofmann, 
B. 17,197). 

Penta-methyl-phenol C.(CIL,),.OH. [125^. 
(267°). Formed by the action of nitrous aeid 
upon penta-methyl-phenyl-araine (Hofmann, B. 
18,' 1826). Fine white needles. Volatile with 
■team. Soluble in alcohol. Sparingly soluble 
in aUcalis. 

Methyl ether C,(CH,),.OCl^:: [64°]} |png 
needles- - 

METHYL-BIPHEHYL C„H, , t.e. 

[3:1]. Phenyl-tolyl. (275^. S.O. 
*1‘081. Formed by the action of MeOl upon 
melted diphenyl in presence of A1,CI, (AduiUi 
Bl. [ 2 ] 47, 689 ; 49, 98; A. Ch- .[ 6 ] 16, 239). 
Limpid colourless liquid, not solidifted at —21°. 
V. e. abl. methyl idcohol and acetone. Not 
attacked fay KMnO, either in neutral or alkalitte 
mdution. Ohxomio acid oxidisea it to diphenyl 


m-carboxylio acid [161°]. BromiDe at 160* 
forms G„H^H,Br which when treated with 
KO£t yields C,.dI,.CH,OEt whence dry gaseous 
HI liberates phenyl.benzyl-alcohol. 

o-Kethyl-diphenyl 0 ,,U„ ».«. 

C,H ,.C„H,Mc[2:lJ. (25'4°). Appears to be formed 
by treating bromo-benzeno mixed with liquid 
broiuo-tolucne with sodium (Barbier, B. 7,1548). 

p-Methyl-diphenyl C.H,.C.H,Me[4:l]. (263°- 
207 '). S.G. — 1015. Formed by the action of 
sodium on an ethereal solQtion of bromo-benzone 
andp-bromo-toluene (Carnelley, 0. J. 29, 13).^ 
Formed also by p.-issing a mixture of benzene * 
and toluene through a red-hot tube (Carnelley, 
C-<1. 37, 701). Solidifies at-2'. Dilutenitrio 
acid oxidiiics it to diphenyl carboxylic acid. 
Chromic acid forms teroidithalie acid. 

Di-methj 1-diphenyl C|,H,, i.«. C|,H,MOr 
(284°-290°). S G. - 1025. Formed by the 
action qf methyl chloride on diphenyl in presence 
of AljClj (Adam). Colourless liquid, not solirli- 
fied at -21°. Oxidised by CrO, in HOAe 
yielding an infusible diphenyl dicarboxylio acid 
which cannot be sublimed. 

Other di-methyl-diphenyls are described as 
Ditolyls. 

s - DI - METHYL-PHESYLACEXAMI HH S 

C,„H,,N, i.e. CJI,,.CII,.C(NHMe)(NMe). Forined 
by the iii-thm of altrliohc methylamine on the 
hydioehloride of phenylaeetio imido-ethtr 
C„n,.cn,.C(OEtHNH) (Luekenbach, C.17,1426). 
Crystalline solid, v. sol. alcohol.—B’HCl: six- 
sided i)rism 3 .-- B',H 2 l’tCl,: small glistening 
cryslnls, sol. alcohol, si. sol. water. 

n-Di-raeihyl-phenylacetamidine 
C„U-,.ClI,.C(NMej)(NH). Formed in the same 
manner as the preceding, using dimethylainine 
(L.).-li'dlPtCla: small needles, si. sol. water, 
m. sol. a’cohol. 

DI-METHYL-PHF.NYL-ACETI0 ACID 

[5;3;1]CH.,(CH,) 2 .CH .CO,H. Idcaiii/!-aceticacid. 
[100°] (W.i; [i)7°] (Hobmet, Bl. [2] 40, 316). 
(273''' at 735 mm.). Fennod by the saponifica¬ 
tion of the nitrile obtained by heating mesityl 
bromide with KCN (Wispok, B. 16, 1578). Long 
white prisms. Sol. alcohol, ether, andhot water, 
V. si. sol. cold water. 

Salts. —A'K aq : silky needles. — A'^Ba 4aq : 
transparent prisms.—A'.jCa3a,q: easily soluble 
thick needles.—A'^Mg 00 ( 1 : long silky needles.— 
A'Ag: long thin needles. 

Totra-methyl-phenyl-acetlc acid C,jH„Oj i.e. 
C,HMo,.CUj.C 02 H [6:1:3:2:11. [123° uncor.]. 

Formed by rcd'ucing the corresponding tetra- 
metbyl-mundelic acid with HI (Claus a. Fohlisch, 
j. pr. [2] 38, 234). Slender needles (from hot 
water), v. sol. alcohol, eCier, and chloroform.— 
CaA'j 3ae : silky needles. 

TBI-METHYL-PHEHYL-AMIDO-CEOIOHIC 
ACID V. :)<.CCMY1,.AMID0-CU0T0NIC ACU>. 

Tstra-motbyl-pbenyl-ainido-crotonia acid 
Ethyl ether C,HMo,.NH.CMe:CH.COjEt. 
[101°]. Obtained by the action of tetra-methyl- 
phenyl-amine (prepared from ^-oumidine) on 
acetoacetic ether (Conrad a. Limpach, B. 21, 
1666). Large white prisms (from alcohol and 
ether). At 280°- 286° it yields oxy-tetra-methy 1- 
phenyl-di-methyLpyridine oarboxylle acid 

o^Me,N<g“:igi?^c<s; [lin 



METHYL-PBiam^ETHYL-ALKINE. 


m 


ItunTYrtfgBHTI.AMINE v. Toldidinh 
nd Mbthti-ahilinb. 

Di-methyl-phenyl-amiiie v. Xyunisit and 
h-METHTL-ANtMint. 

Tri-methyl-pheny 1-amine v, Mesidihe and 

(-CdMIDISE. • 

Tetra-methyl-phenyl-amiue 
mMe.(NH,)[l:2:a:4:5]. [00°]. (260° uncor.). 

Ibtained by heating isocumidine hydroohloride 
vith MeOU at 250° to 200° under pressure 
Limpach, B. 21, 644).' Nacreous leaflets (from 
rater). May be sublimed. The corresponding 
3.HMe,(OH) melts at 81°. 

Formyl derivative [144°]; silky needles 
from water). 

Acetyl derivative [170°]; silky needles. 

Tetra-methyi-phenyl-amine CaHMe,NH. 

•1:2:3:5:6]. Isodwridine. [24°]. (265°). Formed 
by heating the hydroohloridcs of i|«-oumidine or 
nesidine with MeOH at 300° (Hofii>;;,nn, U. 
17, 1912; Nolting a. Baumann, B. W, 1149; 
Limpach, B. 21, 646).—^B'HCl.—B'.jH.J’tCl^. 

Formyl derivalive [183°]; long silky 
aeedlcB. 

Acetyl CyHMe^.NHAc. [215®]. 

Tetra-methyi-phenyl-amine C,HMe,.NH2. 

Duridine. [14^]. (253°). S.G. 

product of the action of MoOH on xylidino 
hydrochloride at a high temperature (Hofmann, 
B. 17,1913).—B'HCl.-• B'..IU'tCl,. 

Penta-methyl-phenyl-amine Oa(CH3)5.NH.i. 
Amido-penta-viethyl-beneene, [152°]. ^ (278°). 
Prepared by heating dimothyl-i(/-cumidino with 
methyl iodide under pressure at 240°-2.50°(Hof. 
manu, B. 18, 1821). Large colourless needles. 
V. sol. alcohol and other, insol. water. On oxi¬ 
dation by arsenic acid in conjunction with aniline 
it yields a homologne of rosaniline. Mol at 
100° forms OuMo^NHMe [61°], which is not 
further acted on by Mel, even at 170°. 

Salts.—BTlOl: long thin needles, easily 
soluble in hot water, si. sol. cold. - B'.jHjCljPtCl,: 
sparingly soluble triiuctric tables. ■ The ,aco t a te 
is very solubla; the nitrate forms sp.aringly 
soluble needles; the sulphate and oxalate 
very sparingly soluble small scalcn. 

Acetyl derivative Cj(CH,),.NUAo 
[213°]; needles. 

MEXHin,-DI«.PHENYl-AMINE CpHuN i.c. 
NPh,Me. Di-vhenyUneOiyl-amine. (282°) (G.). 
(292°) at 741 mm. (Briihl, A. 236, 21). _ S.G. ¥ 
1-0476. Formed by mcthylation of diphenyl- 
amine (Bardy, Z, 1871, 619 ; Girard, Bl. [‘2J 23t 
2). Liquid. Gives a violet colour with HNOj. 
Fuming HClAq at 150° resolves it into MeCl 
and diphenylamine (Gnchm, B. 8, 1010). By 
passing through a rem-hot tube it is converted 
into diphenylamine, carbazole, benzonitrile, 
aniline, benzene, methane, hydrogen, nitrogen, 
and other products (Graebe, A. 174,181). Nitrous 
acid passed into its alcoholic solution yields 
NMePh.O,H,.N,0,H,.NMePh. Boiling nitric 
acid forms a compound which crystallises from 
alcohol in yellow prisms [234°]. 

Derivatives.—Tvx-v&ovio- and Buouo-ni- 
arrso-, HaTBXL-DiraEirvi,AHii(B. 

HETHTIi-PEElIYX-ANTHEACENS v. 

PB*irn,-liaTHYJ>iHIHEAOBKE. 

KXTKTI,-PBEirn.-0ASBAMI0 ACID «. 

ToLYL-CAEDUnO AOtD. 


Di-methyl-pbenyl-earbaiBle acid p. XthYL. 

alniuHic Acin. 

Tri.methyl-phenyl-csTbamio acid. Ethyl 
ether CJIjMo^.NlI.CO^Etj* ^.Cumyl-carbamie 
ether. [91-5°]. Formed by the action of ohloro- 
formic ether ClCO lit on \(i-cumi<i«tc (Prentzel, 
C. C. 1888, 1361); P.3O, converts it into the 
cyanate C„HoMe3NCO (221°), polymerised by 
put., or KOAo into the cyanurate [234°]. 

• Tri-methyl-phenyl-carbamio acid. Ethyl 
ether C.H^MojNH.COaEt. Mesityl-urethane. 
[62°]. Fojmcd from mesidine and ClC0.3Et 
(Eisenberg, B. 16, 1016). Long colourless 
needles, volatile with steam, sol. alcohol and 
ether. 

TETSA - METHYL - PHENYL - CABBAMINE 
C3H(CH3),.N0 [61°]. White crystals. Formed 
by heating tetra-methyi-phenyl-amine [14°J with 
chloroform and alcoholic KOll. It is changed 
into the nitrile by distillation (Hofmann, B. 17, 
1914). 

Penta-methyl-phonyl-carbamine 
C,(CH,).,.NO. [128°]. Formed by heating penta- 
methyl-phenyl-amine with chloroform and alco¬ 
holic NaOH (Hofmann, B. 18,1824). Colourless 
crystals. V. sol. alcohol. At a few degrees above 
its melting-point it is transformed into the nitrile 
with evolution of heat. 

METHYL-IEI -PHENYL-CARBINOL-CASB- 
OXYLIO ACID V. I)l.PHENVI.-IOLVI,-OABBnlOIr 
CAnSOXYMO Aon>. 

METHYL-PHENYLEHE-DIAMINE 

V. PnENYLENn-METIIVL-DIAMINE. 

Di-methyl-phenylene-diamine v . Pbeiivm!Kb- 

DI-JIETHyi.-MAMINE. 

Tri-mothyl-paenyleue-diamine i.e. 

0„HM03(NHj).,[l:2:4;3:5]. [84°]. Formed from 
nitro->]-cumidine by reduction (Mayer, B. 20, 
970). Long needles, v. sol. benzene. FeCl, 
colours its solution deep red. 

Isoinerides v. Di-AMino-MESirvtENE and Dl- 
AMInO-lj/CUMEJIE. 

Tetra-methyl-pbeuylenc-diamine C|„H„N, 
i.e. »0„Me,(NH,)2 [1:2:4:5:3:6]. Formed by re¬ 
ducing di-nitro-s-durene with zino and HOAo 
(ICef, A. 237, 4). Pearly plates, v. sol. chloroS 
form and alcohol, m, sol. other. Its solutions 
arc coloured green by atmosphorio oxidation. 
FeClj yields dnroquinono. The hydrochloride 
is si. sol. cone. HCIAq. 

Tetra-metbyl-phenylene-diamine 
C„Me,(NII.,)., [l;2;4;3;5:6]. Prehuitylene-diamine. 
(140°]. Formed by reducing C,Me,(NHj)fNO,) 
with tin and HCl ^Tohl, B. 21, 906). Plates 
(from water), or needles (from alcohol); v. e. 
sol. alcohol, si. sol. ether and ligroin.-- 
B''II,C1, nc;: plates, v. e. sol. water, v. si. SoL 
cone! HClAq. Coloured dark red by FeCl,. 

METHYL-DIPHENYLENE KETONE OXIDE 

V . Pheevlene-toutueeb ketoee oxide. 

• di-metSyl PHENYLENE-DIVIHYL DI- 
ketone t,,H„0., i.e. C„H,(CH:CH.CO.OH,)r 
[156°]. Formed by the action of NaOHAq on a 
mixture of acetone (10 pts.) and terephthalio 
aldehyde (Ipt.) (Loew, A. 231, 879). Needles, 
almost insol. water, alcohol, and ether, v. soL 
chloroform, v. e. sol. acetone. With oono. B^O, 
it yields a deep-red solution. 

METHYL-PHENYL-ETHYL.ALKXini ft 

MEIlIXn-OXYEIHTL-AEILISB. 



a68 METHYL PHENYL-ETHTL KETONE. 


METHYL FHENYL-ETHYL KETOHE «. 

BiatkVIi-iOKTOKE. 

HETHYL.PH£im:..aLYOXTLIO AjOIO v. 

toxxh-aMotxuo ira. 

Si-methyl-plienyl-gl70zylio acid v. Xtltl- 

OLTOXILtO ACID. 

Tetra-methyl-phenyl-glyozylie acid 
[6:6:3:2:1] C,HMe,.CO.COjH. [124°]. Formed 
by oxidising the ketone 0,HMe4.C0.CH, with 
cold aqueous KMnO, (Claus a. Foecking, B. 2C, 
8102). White scales, si. sol. water, v, sol. alcohol 
and ether. Itednced by sodium-amalgam to tctra- 
inethyl-mandelic acid CjHMo4.CII(OlI).C02H.— 
KA' 6aq: crystalline, v. e. sol. water.—CaA'j 9aq: 
nodules.—BaA'^Saq: nodules.—AgA': white pp. 

Tetra-methyl-phenyl-glyoxylio acid 
[6:4:8:2:1] C„HMo,.CO.C02H. Formed by oxi¬ 
dising the corresponding duryl methyl ketone 
with cold aqueous KMnO, (C. a. F.). Yellow 
liquid, si. sol. water, v. sol. alcohol and ether. 
Solidifies when strongly cooled. Sodium- 
amalgam reduces it in alcoholic solution to the 
corresponding tetra-uiethyl-mandelio acid.— 
NaA' 6aq: white crystalline crusts.—BaA'jSaq: 
nodules.—Ca.\'- 3aq: gran ules.—Cu A'jBaq: green 
crystals, V. sol. water. PbA'.,: white pp., v. si. 
sol. water.—AgA': white pp., insol. water. 

Tetra-methyl-phenyl-glyoxylic acid C,.,H„0, 
U. [6:4:8:2:1] C,HMe,.C0.C02H. Formed by 
oxidising the corresponding tetra-mcthyl-phenyl 
methyl ketone (Claus, J. pr. [2] 89,232). Oil.— 
BaA', 4aq : needles. — CaA'j 4aq: needles. — 
CuA', 3aq. 

Penta-methyi-phenyl-glyoxylic acid C„H„0, 
».«. C,,MCyCO.CO.,il. [122°]. Formed by the 
action of AlClj on a mixture of penta-methyl- 
benzene and ClCO.CO.,Et (Jacobsen, B. 22,1218). 
Formed also by oxidising CjMe,.CO.CHj with 
alkaline KMnO,. Prisms, r. si. sol. cold water, 
T. sol. alcohol. —NaA' 3aq : plates, m. sol. cold 
water.—BaA'j 6aq: nodules, v. si. sol. cold water. 
—CuA', 6aq: needles. 

HEZA-UETHYL-DI-FHENYL- GBAKIDINE 
t.e. HN:C(NH.C,H,Me,),. Di-nmityl- 
gtianidine. [218°]. Formed by heating 
, BC(NH.C,H,Me,), with alcoholic NH, and lead 
oxiM (Eisenberg, B. 16, 1014). Minute prisms, 
ioL alcohol and ether, insol. water. 

Ennea-metbyl-tri-phenyl-gnanidineO,aH„N, 
is. OAMo.N:C(NH.C.H.,Me,)^ [225°]. Formed 
•>7. heating hexa-metbyl-di-phenyl-thio-urca 
with alcoholic mesidine and lead oxide (E.). 
Small crystals, sol. alcohol, insol. water. 

METHTL-PHEinfL-HYDRAZlNEo.PaENYL. 

IiZIim.-BYDBAZIX-E. * 

Trl-methyl-phenyl-hydrazine C,H„N, t.e. 
[l:2:4:6j.O,^Mo,.NH.NH,. ’^•Cumyl-hydranne. 
[1^°]. Formed by boiling its sodium suiphonate 
with water (Haller, B. 18, 91). Needles (from 
etW); insol. water and alkalis, v. sol. alcohol 
and ether. With aceto-acetic etlier it yields 
oxy-tetra-methyl-phenyl-pyrazole. , 

Sodium suiphonate 

OfH,l^e,.NH.NE.SO,Na. Formed by warming 
diazo-ik-onmene chloride with Na,SO, an,d re¬ 
ducing the resulting C,H,Me,.N,.SO,Na with 
eine-dnst and HOAo (HaUer). White plates 
(containing 14aq.), sL sol. oold water and 
alcohol, V. lo l. not water. 

XETHYL-FEENTL-SI-KETOHB «, PEBinii- 

MVtatlrBMSIOXB. 


TBI-METHTL-PHEinX HBB0AFTAH 
0,H„S t.e. C,M.,Me,.SH. Mesityl suWvudraU. 
Thtomesitol. (229°), 8.0.1-0192. I^nned by 
reducing mesitylene sulphoohloride with zinc 
and HjSO, (Hoitmeyer, Z. 1867, 686). Liquid, 
volatile with steam; r-, sol. alcohol, ether, and 
benzene.—Hg(S.C,H,Me,),: white silky needles. 

HEXA-METHYL-DI-PHENYL-MEXHAHE 
C„H,| t.e. CH,(C„H,Me,),. Bi-mesityl-methane. 
[c. 130°]. Formed by the action of H,SO, on a 
mixture of CH,(OAo), add mesitylene dissolved 
in HOAo (Baeyer, B. 6, 1098). Monooliniq^ 
prisms (from ether). 

Hethyl-tri-phenyl-methane v. Di-fhenvi.- 

TOnvE-METBAKE. 

TETSA - METHYL. PHENYL - DI - METHYL- 
AMINE C„H„N t.e. C„HMo,.NMe,. (237°). 
Formed from tetra-methyl-phcnyl-amino [14°J 
by treatment with Mel and alcoholic soda (Hof¬ 
mann,' B. 17, 1914). Colourless liquid.— 
B',H,PtCl,: crystalline. 

Fenta-methyl-phenyl-methyl-amine C„H„N 
t.e. C,(CH,),.NHMe. Methyl-amido-pcnta-methyl- 
benzene, [61°]. Colourless scales. Formed by 
heating penta-methyl-phenyl-aniine with methyl 
iodide.—B',H,Cl,PtCI,: needles (Hofmann, B. 18, 
1824). 

Penta-methyl-phenyl-di-mcthyl-amine 
C„(CH,)j.NMo,. Bi-methyl-amido-penta-methyl- 
benzene. [64°]. Colourless scales. Formed by 
digesting penta-metliyl-phenyl-amine with 
methyl iodide in presence of an alkali. Its 
methylo-iodide could not bo . obtained. — 
B',H,Cl,PtCl,: needles (Hofmann, C. 18,1824). 

TETBA-METHYL-PHENYL-METHYL-CAE- 
BINOL [0:4:3;2:1] C„HMo,.CH(On).CH,, Duiyl- 
mcthyl-carbinol. (above 300°). Formed by re¬ 
ducing duryl methyl ketone with zinc and HCI 
(Claus a. Foecking, B. 20, 3099). Pale-yellow 
liquid. 

Tetra-metbyl-pkeayl-methyl-carbinol 
[6i6:3:2:l] C,HMe,.CH(CH).CH,. [72°]. Formed 
by reducing .s-duryl methyl ketone (C. a. F.). 
White plates. 

METHYL PHENYL METHYL KETONE «. 

ToLYC METUVI. KETONE. , 

Di-methyl-phenyl methyl ketone v. Xn.ni 

UF.TBVI, KETONE. 

Tetra-methyl-pbcnyl methyl ketone C„H„0 
i.e. r6:4:3:2:l] C„HMe,.CO.Cn,. c-Buryl methyl 
ketone. (200°). Formed from c-durene, AoCl, 
and AlCI, (Claus, J. pr. [2] 88, 281). Brownish, 

' strongly refracting, oil, insol. vieter, sol. alcohol 
and ether. Oxi&ised by KMnO, to tetra-methyl« 
phenyl-glyoxylio and c-tetra-methyl-benzoic 
acids. 

Phenyl-hydraside[li9% Plates. 

Tetraimethyl-phenyl methyl ketone 
[6:4':3:2:1] C,HMe,.CO.CH,. (264°). Formed 
from u-durene, AcCl, and AlCl, in CS, (Claus a. 
Foecking, B. 20, 8097). Colourless oil, y. sol. 
alcohol and ether. Volatile with steam. Beduced 
by zinc-dust and alcoholfb KOH to the oarbinol. 
Oxidised by KMnO, to tetra-methyl-phenyl-gly* 
oxylio acid. 

Phenyl-hyiratide, Needles,decomposing 
at 216°. 

Oasim. [148°]. Plates. 

Tetra-methyl-phenyl methyl ketOM 
[6i6:8:2;l) O,HMe..CO,0H,. [68°]. (Ml*). 



METHYL-PHOSPHINE, 


Fcnnod by the action of AlCl, upon a-dorene 
mixed with AoCi in GS, (0. a. F.). Plates. 

Phenyl-hydrazide. Crystals, decom¬ 
posing at 325°. 

Fenta-methyl-pbenyl methyl ketone C,3H„0 
i.s. C„Me,.CO.CH,. L*3°]. (280°). Formed by 
the action of AlClj on a mixture of pcnta-methyl- 
beiizone and AeCl dissolved in CS.^ (Jacobsen, B. 
22, 1218). Pearly plates, v. sol. alcohol, ether, 
and HOAo. Oxidised by KMnO, to penta* 
mothyl-phenyl-glyolylic acid. 

DI - MEIHYt - PHENYL - PHOSPHIN E «. 

PHEKVI,-DI-SIETHVI.-Pn08PUINl!. 

METHYL. TEl - PHENYL-PHOSPHONIHM 
IODIDE V. Methylo-iodidc of Tbi-phehvl- 

PncSPHINK. 

TBI-MEIHYL-PHENYL-PHlHALIDE 

yCO 

C.-H.-Oj i.e. >0 . Mesityl- 

\CH . C.H^Mc, » 

phthalide. I'hcnyl-mcsityl-carbhui carboxylic 
anhydride. [1C4°J. Formed by treating an alco¬ 
holic solution of [5:3:1:2] CJIaMej.CO.CaHj.CO^H 
with zinc and HCl (Gresly, A. 231,237). Short 
thick needles. 

Tri-methyl-phenyl-phthalide CuHi^Oj. 
Cumyl-phthalide. [140°). Prepared as above, 
using the derivative of i)<-curacne instead of that 
of mesitylene (O.). Small needles. 

Methyl-di-phenyl-phthalide v. Oi-puEim,- 

TOnTL-OAnDINOL OA»BOX'n.IC-AKHYDnlDl!. 

METHYL - PHENYL - PSEUDO - PICOLO- 

8TYBIL V. OXV-PIIENYL-I»I MBTHVL-PriUl)INE. 

METHYL-PHENYL-PROPYL-ALKINE o. 
MBIUYL-OXYPaOPYI,-ANII.INiS. 

HEXA-METHYL-DI-PHENYL DISULPHIDE 

CnHjjSa i.e. (CJI-Moj)jS.„ Mesityl dknlphUle. 
[125?]. Formed by atmospheric oxidation of tri¬ 
methyl-phenyl mercaptan in alkaline solution 
(Holtmeyer, Z. 13(17, (188). Light-yellow lamina) 
or tables; msol. water, sol. alcohol, ether, and 
benzene. 

OCTA-METHYL-DI-PHENYL SULFHONEn. 
Di-nuBYi. BonpnoNE. 

Deoa-methyl-di-phenyl snlphone 
t.e. CjMej.BOj.OjMe,. [98-6°]. Formed by the 
action of ClSO^Il on penta-mcthyl-benzcno 
(Jacobsen, B. 20, 890). Very long, slender 
needles (from ligro'in); v. sol. alcohol. Yields 
penta-methyl-benzcne when heated with cone. 
HGlAq at 170°, and in smaller quantity when 
distilled. 

TEI - METHYL - PHENYL - THIO-CARB AMIC 
ETHER C,jH„NSO i.e. O.K.3Me3NH.OS.OEt or 
OiHjMeiN :C(SH).OEt. Mesityl - thio - urethane. 
[88°]. Formed by heating the corresponding 
tbiocarbimide witf» alcohol at 140° (Eisenberg, 
B. IS, 1015). Slender needles; ,sol. alcohol, 
ether, and warm alkalis. • 

TBI-METUYL-PHENYL THIOCABBIMIDE 
0,H.3Me,.NGS. Mesityl mustard oil, [64°]. 
Formed by heating mesidine with GS^ and some 
alcoholic potash (Eisenberg, B. 15,1012). Long 
needles; sol. alcohol and ether. 

Tetra-methyl-phenyl-thiocaibimide 
0,.H„NS i.e. OJHMe,.NCS. [66^. Formed b^ 
boiling tetra-methyl^henyl-amine [14°] with 
CS, and a little KOH (Hofmann, B, 17,1915). 
Crystalline solid. 

Penta-metliyl-phenyl thioearbimide 
0„H„NS iA. O.Me»NOB, [86°]. Formed, 


I together with the corresponding thio-nrea, by 
boOhig penta-methyl-phcnyl-amine with CS, 
(Hofmann, B. 18,1837). Needles (from alcohol); 
volatile with steam. * 

TEI-METHYL-PHENYL THIO UREA 
C,„H„N,S i.c. NH,.CS.NH.C.H3Me,. Mesityl- 
thio-urea. [222’]. Formed by tho action of 
ammonia on the corresponding thio-carbimido 
(Eisenberg, B. 15, 1013). I’early plates; sol. 
ether and hot alcohol, iusol. water. 

Hexa-methyl-di-phenyl thio-urea C„H,|N3S 
i.e. CS(l?H.CjH.,Mej),. Di - mesityl - thio - urea. 
Formed by heating mesidine with CS, (Eisen¬ 
berg, B. 15, 1013). P’ormed also by digesting 
tri-mothyl-phenyl thioearbimide with mesidine 
in alcoholic solution. Wldtc needles. Cone. 
II3PO, converts it into the thioearbimide. 

Isomeride v. Di-t-cuMvr. Tjno-OBEA. 

Octo-methyl-dl-pbeayl-ihio-urea C„H.,,N,S 
t.e. SC(NH.CJIMc,).- [278 ]. Formed by the 
action of C.S-on ti.'ti a-in;!thyl-i)henyl-amine[14°] 
(Hofmann, ?1.17,191'i). Four-sided plates (from 
alcohol); si. sol. aleohol. 

Deca-methyl-di-phonyl-thio urea 0.3,H,jN,S 
f.c. SC(NH.C„MeJ,. [2.52 ]. p’ormed by the 
action of CS., upon ponta-mcthyl-phonyl-amiuo 
(Hofmann, B. 18, 1827). White nce(fles; sol. 
HOAc, V. si. sol. alcohol. 

TEI-METHYL-PHENYL-UEEA ». i)-CnMYt- 

UBEA. 

Hexa-methyl-di-phenyl-nrea C„H,,N,0 t.c. 
OC(Nn.C„H,Me3).,. Z)i - mesityl - urea, [above 
300°]. Formed by tho action of mesidine on 
tri-methyl-plienyl cyanate (Eisenberg, B. 15, 
1017). Minute prisms; si. sol. hot alcohol, 
insol. water. 

Hexa-methyl-di-phcnyl-urea 
OC(NH.C3H,Mo3)3. Di-<l-c 2 imyl-urea. Accord¬ 
ing to Frentzel (C. C. 1888, 1361) this substance 
melts between 260° and 270’ {cf. vol. ii. p. 296). 

METHYL - PHLOEOGLUCINS v. Phlobo- 

OI,CCl.V. 

METHYL PHOSPHATES. 

Methyl - phosphoric acid MeO.PO(OH).,. 
Formed by slowly adding methyl alcohol to 
coo'edPOGlj (H. Schlll, A. 102,334).—BaA'Thq: 
lamina); much less soluble in boiling water than 
in warm water.— CaA" (dried at lOO"’). 

D .-methyl-phosphoric acid (MeO),FO.OH. 
Formed by pouring POClj into methyl alcohol 
(Sohiil). Acid syrup; sol. .alcohol and ether. 
Its salts are more soluble than those of tho pre¬ 
ceding acid.—HaA', (dried at 150°): pearly plates, 
nearly insol. alcohol.—SrA'.;2aq.—PbA'.,xaq.— 
CaA', (dried at 100°): very soluble nodules. 

Tri-methyl phosphate Mo,,POj. (197° cor.). 
S.G. 2 1-238 (Weger, A. 221, 89). S.V. 139-6 
(Lessen, A. 2.j4, 74). 

METHYL-PHOSPHINE CH^P i.e. CH,.PHr 
Mol. w. 48. (-14°). V.D. 24-4 (calc. 24). S. 
•(ether) 76 at 0°. Formed, together -with di¬ 
methyl-phosphine, by heating PH,I with Mel 
and ZnO at 150°. When water is added to the 
product MePHjI is decomposed, with evolution 
of MePH,, while Ma,PH.jf remains (Hofmann, 
B. 4, 605). Formed also by heating ohlorotorm 
with PH,I and ZnO (Hofmann, B. 6,802). Gas, 
with powerful odour. May be condensed by 2 
atmospheres’ pressure at 0°. Fumes in the air, 
and takes &re when gently warmed. Feeble 
base, being absorbed by cone. HClAq or ooiyi. 



aoo 


methyl-phosph/ne. 


HIAg, produoing OTystalline salts, which are de¬ 
composed by water into MePH, and tbcaoid. 
When passed into fuming HNO, it yields 
methane phosphonio acid or'methyl- 
phosphinio acid’ MePO{OH)„ which forms 
oiyst^s, V. sol. water, melting at 106®. This 
acid is not attacked by aqua regia. It yields the 
salts MePO^Ba, MePO,Pb, and MePO-Ag,, and 
the chloride MePOCl, [32®] (163°). 

Salts.—MePHjHCl: four-sided plates, very 
volatile in the air, being dissociated.- MoPK,HI: 
laminse. r 

Di-methyl-phosphine C.,H,P f.«. (CHJ.PH. 
Mol. w. 62. (25®). Obtained by the action of 
caustic soda on its hydro-iodide, which is ob¬ 
tained as above described (Hofmann, JB. i, 610). 
Very volatUe liquid which takes fire in the air. 
May be oxidised to McjPO.OH, a waxy solid, v. 
soh^water. r This acid melts at 76®, forms crys¬ 
talline MojPO.OAg and is converted by POI5 
into the chloride Me^POCl [06®], (204®). This 
chloride is reconverted by water into the corre¬ 
sponding acid with less energy than MePOCU 
(Hofmann, B. 6,109; 6, 307). 

Tri-methyl-phosphine 0^,P *.«. P(CH,).. 
Mol. w. 70. (41°). 

Formation,. —1. By the action of MeCl upon 
calcium phosphide (Thfinard, C. It. 21,144; 26, 
89^.—2. From sodium or zinc phosphide and 
Mel (Cahours a. Hofmann, A. Ch. [3] 41, 631; 
Chem. Gaz. 1855, ll).-3. From PCI., and ZnMo, 
(Hofmann a. Cahours, C. 11. 104, 29),—4. Prom 
PHj and Mel (Drechscl a. Finkclstein, B. 4,354; 
Hofmann, B. 4, 205, 430).—5. By heating CS, 
with PH,I at 140® (Drechsel, J. pr. [2] 10, 180). 
6. From phosphorus and Mel (Friedel a. Silva, 
Wurtz's Diet. 2, 938). 

Preparation.—By treating PCI, with ZnMe, 
in an atmosphere of CO,, decomposing the pro¬ 
duct with caustic soda, and distilling in a very 
slow current of hydrogen. 

Properties. —Volatile oil with powerful nau¬ 
seous odour; heavier than water. Forms readily 
soluble, crystallisable s.alts. Unites readily 
with halogens, oxygen, and sulphur. With 
ClGH,CO,H at 100® it yields PMe,Cl.CH,.CO,^I 
which forms the platinochlorido(C,H, JO,),PtCl- 
(Meyer, B. 4, 734; G. J. 24, 1000)* 

Salts.—B',H2PtCl,: orange-yellow crystal- 
Une pp.—B',PtCl, (Cahours a. Gal, Z. 1870,662). 
Combines with CS, forming pale-red crystals of 
PMe,CS„ which slowly changes, in ethereal 
solution, into PMe,S (Hofmann, ,4. Suppl. 1,69 . 

Oxide PMe,0. [138°] (C^lic, G. J. 63,637). 
(216°). Formed by exposing PMe, to a slow 
current of dry air. Deliquescent crystals. Formed 
also, together with CH„ by distilling PMe,OH. 
yields a platinochloride (PMo,0),H,PtOI,aq 
crystallising in orange plates or needles. 

Sulphide PMe,S. [106°]. Obtained by 
gTadualTy adding flowers of sulphur t» FMe„ op 
by distilling PMe, with cinnabar. N«t formed 
from the oxide and H,S or ammonium sulphide. 
Four-sided prisms (from concentrated aqueous 
solution). When warmed with a solution of .a 
silver salt AgjS is deposited as a black mirror 
(Collie). 

Selenide PMe,Se. [84®]. Formed from 
l’^?«.*nd selenium. Blackens in the air, de¬ 
positing selenium. . 

Uethylo-hydroxide PMe,.OH. Formed 


by treating PMe,I with moist Ag,S. Ca&stia 
base, split up on distillation into PMe.0 and 
OH,. 

Methylo-iodide PMe,I. Tetra-methyU 
phosphonium-iodide. Formed from PMe, and 
Mel (Hofmann a. Cahou/b,4.104, 81). Formed 
also, together with PMo„ by heating PH,I 
(1 mol.) with MeOH (3 mols.) at 180® (Hof¬ 
fmann, if. 4,208). Silvery crystals. 

Methylo - chloride . PMe,Cl. From 
PMe,OH and HCl. Deliquescent crystals, de¬ 
composed by heat into PMe,HCl and ethylene 
(Collie, G. X'53,637).-(PMe,Cl),PtCl,: glisten¬ 
ing yellow octahedra, insol. water.—PMe,AuCl,: 
brilliant yellow needles (from boiling water). 

Methylo-sulphate **(PMe4),SO,. Formed 
from PMe,I and Ag.,SO, (Collie). Thick deli¬ 
quescent needles. Docs not form an alum with 
Al.,(SO,),. Above 300® it decomposes, giving 
PMo,0 aifd PMe,S. > e 

Methyio-carhonate «PMo,O.CO,H. De¬ 
composes above 100® into PMe,0, CO., and CH. 
(Collie). * 

Methylo-acetate "PMe.OAc. Decom¬ 
posed by heat chiefly into PMe,0 and acetone, 
with traces of PMe, and MeOAo. 

Benzoate PMe,OBz. Formed by neutral¬ 
ising a solution of PMe,OH with HOBz (Collie, 
G. J. 63, 639). Deliquescent crystals, v. sol. 
water. Decomposes between 250® and 300® 
almost completely into PMe,0 and aceto¬ 
phenone. 

Ethylo-chloridePMe^iCi. Obtained from 
PMc,EtI (Collie, O. J. 63, 718). Decomposes 
above 300® into PMe,HCl, PMe,EtHCl, and 
ethylene.—(PMe,EtCl),PtCl,: octahedra. 

Ethylo iodide PMe,EtI. Tri-methyl- 
ethyl-phosphonium iodide. From PMe, and EtI 
in ether (Cahours a. Hofmann, A. 104, 83), 
Crystallises from boiling water. Deliquescent; 
sol. ether. 


isoamylo-iodide PMe,0,H„I. Deposited 
slowly from an ethereal solution of PMe, and 
CsH|,I (Hofmann). Needles (from alcohol). 
Yields (PMe,0,H„Cl),PtCl„ crystallising from 
boiling water in splendid needles aggregated in 
spherules. 

Bromo-ethylo-bromide C,H|,Br, i.*, 
CH2Br.CH,PMe,Br. From PMe,* and a large 
excess of ethylene bromide in alcoholic solution 
at 00®. Trimetrio prisms; <i:6:c = -568:l:-407 
Hofmann, ZV. 1860, 590). With Ag.O it yields 
OH,(OH).CHrPMe,On whence the platino- 
c^ide (CH,(OH)4CH,.PMe,Cl),PtCl, may be 


Ethyleno-di-bromide (PMe,Br),0,H,. 
Formed from ethylene bromide and excess of 
PMe, at 100®, Very deliquescent monoclinio 
erystaln,a;5:c = l-064:l:l-126; 8=.87®49'. Yields 
which crystallises from 
boilmg HOlAq in golden-yellow lamince. Suc¬ 
cessive treatment with moist Ag,0 and HI forms 
0,H,(PMe,I)„ crystallising ki sparingly soluble 
needles. 


Tri-methyl-tri-ethyl-di-phoephine 
'ithyleno-dibromide(PileJST)OM,(PE^t). 
Formed from PMe, and OH^r.oA.PEt,Br. 
Yields a caustic hydroxide and the plaunochlm. 
ide(PMe,01)0JH,{PBt.Cl)PtCll,. 
Tetra-methyl-dl-phosphIne?P,Me,or{PMe.)» 

(260°). Found among the products of the ao« 
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don of M601 on caloinm phosphide, or of Mel 
on sodium phosphide (Th6nard; Hofmann a. 
Cahouis, A. 104, 4). Liquid, with unpleasant 
odour, taking fire in the air. Insol. water. De¬ 
composed by HOI into PMe„ and a yellow pow¬ 
der P,MOj(?h « 

METHYL PHOSPHITE MeHjPOg. Methyl- 
phosphorous acid. Formed by gradually adding 
POl, to methyl alcohol (Sohiff, A. 10,3, 104). 
Acid syrup, resolved by heat into MoOH and 
phosphorous acid. %Its salts are slightly erys- 
talline hygrosoopio masses, v. sol. water, si. sol. 
alcohol, iusol. ether. In aqueous solution they 
decompose, slowly in the cold, but rapidly on 
heating, into MeOH and metallic phos¬ 
phites.— Da(MeHPO,)j.— Ca{MoHPO,)j 2aq. — 
PbiMeHPO,),. 

Tri-metbyl phosphite MojPOj. (185°). S.G. 
jj 1'1785. Formed from PCI, and NaOMe 
(Jachne, A. 250, 281). The compound 
Me,PO,PtCl, is formed by the action of MoOH 
on PCljPtCl, (Sohfitzenberger, HI. X2] 18, 101, 
167). It crystallises in orange needles and 
yields (Me,PO,).,PtCl, and (Me,PO,).,PtCl,N,H,. 
METHYL-PHTHALIC ACID v. Toldene di- 

OABBOXYLIO ACID. 

Oi-methyl-phthalio aold v. Xylene wcAnB- 

OIYMO ACID. 

Tetra-mothyl-phthalio acid v. Tetba-uetuyl- 

BBNZENE DICABBOXYLIO ACID. 

METHYL-PHTHALIDE 0,H,0, ix. 
0,H,<^q^®> 0. (270°). V.D. 74 (obs. and 

calo.). Formed by reducing acetophenone carb¬ 
oxylic acid with sodium-amalgam and acidify¬ 
ing the resulting CO,Na.C„H,.CH(OH).CH, (Ga¬ 
briel a. Michael, 13. 10, 2205; 20, 2500). Thick 
oil, solidifying below 0°. Insol. water and cohl 
alkalis, v. sol. alcohol and ether, si. sol. Hgro'in. 
Boiling alkalis convert it into salts of the acid, 
which forms a crystalline silver salt 
CO,Ag.C.H..CH{OH).Cli:,. 

Di-methyl-phthalide C|»H„0, i.e. 

O.H,<™®“>0. [08°]. (100°) at 25 mm.; 

(271°) at 700 mm. Formed by the action of 
zinc dust and Mel on phthalic anhydride at 
100° under a slightly increased pressure (Wis- 
lioenus, A. 248, 60). Crystallises from ether in 
largo crystals which are doubly refr,acting. 

licactions. —1. Converted by the action of 
cone. KOHAq into the K salt of o-oxy-iso-propyl 
benzoic acid.—2. Sodium amalgam yields Wie 

dihydiide [90°], a yellow 

amorphous powder, insol. water, sol. alcohol 
and ether, which reduces Fehling’s solution and 
ammoniacal AgNO,.—3. Boduction with HI 
yields o-iso-propyl-benzoio acid. -4. Potassium 
cyanide at 260° forms o-propenyl-benzoio acid 
OH,:CMe.O,H,.CO,H [61°]. 

MEIHYL-PHTHALIMIDE «. Methylimide 
of Pbihaiuo acid. 

METHYL-PHTfiALIMIDINE 0,H,NO i.e. 
O.H.<^^>NMe. [120°]. (300°). 

Formation.—1. By reducing methyl-phthal- 
imide OA<Cco>NMe with tin and HClAq 

(Oraebe, A, 247, 303).—2. By heating a solution 
of phthnlimidine in aqueous KOH with excess 


of Mel for 6 hours at 100° (Barbier, 0. B. 107, 
918)^—8. By heating phthalide with alcoholic 
metbylamine for 12 hours at 220° (B.). 

Properties .—Slender aeedlos or plates, v. sol. 
water, alcohol, and other. Oxidised by KMnO, 
to methyl-phthalimide and, finally, to phthalic 
acid. • Combines with bromine forming 
(C,H„NO),Br„, crystallising in needles [160°]. 

Salts.—Hydrochloride. [120°]. Prisms. 
B',HAuCl4: yellow prisms, si. sol. cold water. 

«-METHYL.HOMO-o-PHTHAIOHITRILE V. 
o-Cyana-phenyl-propionitrile. 

HETHYLFIASELENOL o. Organic SEtlNiuu 
COMPOUNDS. 

METHYL-PIAZTHIOLE C,H,N,S i.e. 

N 

[3:g]o.H,Me<^|^S. [34°]. (234°). Mol. w. 

(by Baoult's method) 143 (calo. 160).. F irmed 
by heating tolylenc o-diainine with H.,SO, at 
180° (Hirisberg, B. 22, 2!)()0). Yields a per- 
iodide when treated with I in HIAq. Br in 
CIICl, forms CjH^Bi'N.S which crystallises in 
wliite needles [98°]. A mixture of cone. H.,SO, 
and HNO, forms C,H,(NO.,)N.,S crystallising in 
colourless needles [150°]. 

Salt.—B'jH^PtCl,,: reddish-yellow crystals, 
decomposed by water. 

METHYL-PIPECOLINE v. Di-METnTL-PYB- 

IDINE-UEXAHYDIIIDE. 

METHYL-FIPEEIDINE v. Metkvl-pybidine 

HEXAIIYDRIDE. 

METHYL-PROPASGYI-AMINE C,H,N i.e. 
CHj.NH.CiC.CHj. Formed by the action of Mel 
on propargylamino in alcoholic solution (Paal a. 
Hermann, B. 22, 3083). Very volatile yellowish 
liquid, with ammoniacal odour.—B'HI. [83°]. 
Groups of long hygroscopic needles.—B'HjG.;0,. 
[141°]. Slender white needles, si. sol. alcohol. 
METHYL - PROPIONIC ACID v. Butybio 


METHYL-PROPYL-ACETAL v. Aldehyde. 
METHYL-PROPYL-ACETIC ACID v. Hexoio 

ACID. 

METHYL-PROPYL-ACETOACETIC ETHER 
V . Acetoacetio acid. * 

METHYL-ISOPROPYL-ACETONE v. Methyl 

ISOAHYL KETONE. 

DI - METHYL - PROPYL - ALKINE v. Dl- 

METIIYL-OXYPaOPYL-AMINE. 

DI - METHYL - ISOPROPYL - ALLYL - CAR. 
BINOL V. F.nnenyl alcohol. 

THI-METHYL-PEOPYL-AMMONIDM 
IODIDE NMe,PrI. Propylo-iodide of trimethyl- 
amine. [190°]. ’ Formed by heating propyl- 
amino with alcoholic N Me;, (Ijangeli, 0. 16,886). 
Long needles. Yields crystalline NMe^PrCl and 
(NMe,PrCI),l’tCl,. The liydroxido NMe,PrOH 
is decomposed by heat into propylene and 
NMfi,. 

METBYL-PROPYL-ANILINE C„H„N iA 
0,H,.N%Pr (212° uncor.). Liquid. Prepared 
by the action of methyl iodide upon propyl- 
aniline (Claus a. Hlrzol, B. 19, 2786; c/.Niilting, 
jr 1888, 702).—B'HCl: very hygroscopic orys- 
tals, [106°]. 

Ethylo-iodide v. Propylo-iodi.de UnTon- 

ETnYI.-ANILINE. 

METHYL-PROPYL-BENZENE v. Cymknk. 
s-Methyl-di-propyl-benzene CuHj, i.e. 
C,H,Me(OjH,),[l:8:6]. (243°..248). Formed by 
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the action of H^SO, on a mixture of acetone and 
methyl »-propyl ketone (Jacobson, B. 8, 1(959). 
Yields uvitic acid on oxidation with dilute 
HNO,. • 

s-Di-methyl-propyl-bouzone C,,!!,, i.e. 
0,H,MerCJI, [1:3:6] (20(!'’-2l0 ). Formed by 
the action of H.SO, (3 vo'.s.) on a mixture of 
acetone (4 vols.) and methyl propyl ketone 
(2 vols.) (Jacobsen, B. 8, 1259). O.xidised by 
boiling dilute HNO, to mcsitylonic acid. 

u-Si-methyl-propyl-benzeue 0„H„ i.e. 
C,H,MejPr [1:4:2]. (200“). Formed frofii bromo- 
p-xylene, propyl bromide, and sodium (Uhlhorn, 

B. 23, 2360). Liquid, not solidified at —20°. 
Yields a tri-nitro- derivative [85°], and a tri- 
bromo- derivative [49°]. 

Sulphonic acid C^HMejPr.SOjH. 

Salts.—^Ba.V,.—NaA,' llaq.— 

Amide C«HjMp.,rr.BO.,NlI,. [125°].— 

Anilide C„H,Mo,Pr.S6.,l«'lPh. [210°]. 

rt-Di-methyl-propyl-benzeue 
CjHjMejPr[l:3:4]. (208°). Formed from bromo- 
«i-xylone, propyl broinide, and Na (Uhlhorn). 
Liquid, not solid at -20’. Yields a tri-nitro- 
dcrivative [110°] and a tri-bromo- derivative 
[89°]. May be oxidised to (l,3,4)-di.mct]iyl- 
benzoic acid. 

Sulphonic acid CuH^Me^Pr.SOsH. 

Groups of needles. — Salts."—NaA'd^aq.— 
BaA', 2aq.—MgA'^ 6aq.— 

Amide 0,H.,Me.Pr.SO.,NH, [102°].— 

Anilide C,H,Ma,Pr.s6,NnPh. [o. 182°]. 
tl-Oi-methyl-propyl-bcnseue 

C, H,Me^Pr [1:2:4]. (209°). F’ormed from bromo- 
o-xylene, propyl bromide and sodium (Uhlhorn, 
B. 23, 2349). Liquid, not solid at - 20°. Yields 
on oxidation (l,2,4)-di-methyl.benzoio acid 
[ 102 °]. 

Sulphonic ocid C.IIiMejPr.SOjH. Thin 
needles.—Salts. —Ba A'j 3aq.— 

Amide C,H,Me..Pr.SOjNH,,. [124°].— 
Anilide C.H.Mo^Pr.SO^NHPh. [214°]. 

tt.Di-msthyl.isopropyl-beuzene 
0,p„MejPr [1:3:4]. (194°). Formed from bromo- 
m-xylene, isopropyl bromide, and sodium (U.). 
Liquid. Yields a tri-bromo- derivative [201°] 
and a tri-nitro- derivative [182°]. 

Sulphonic acid CJl 2 Me.,Pr.SO,H. 
Needles.—Salta.—NaA' daq.—BaA'j. — 

Amide C,H,Me.^r.SO.jNHj. [103°].— 

Anilide O.H-Me,Pr.SO,NHPh. [207°]. 

METHYL-PBOPYI-BENZQIC ACID 0„H„O, 
i.e. C,H,Me(CjH,)CO..,H. Garhocymolic acid. 
[63°]. Obtained from its nitrile, which is pro- 
duo^ by distilling potassium cymene sulphonate 
with KCy (Paterno a. Fileti, B. 8, 442 j Paterno 
a. Spica, Q. 9,400). 

Amide C,H,Me(O.H,).CONH, [189°]. 
Obtained by boiling the nitrile witff alcobolid' 
potash. Needles, si. sol. cold water. * 

METHYL-PEOPYL-CABBINOL v. Scc-amil 

iuxmoit. 

Di-methyl-propyl-carbinol «, Ilerf-iraxTi. 

ALCOHOL. 

Hethyl-di-propyl-oarbinol t). Oorn, alcohol. 
KKTHYL PBOPYL CARBONATE C.H,.0, 
U. OH,O.CO.OO,B4. (131° cor.). S.O. « 978 
Qtase, A. 205, 230). 


0,H,(CH,)(O.H,)< 


[63°]. (220°-230°). 


METHYL-PBOPYL-OOffMARlN 6,,H,.0,U 

(1) (4) ^H:0H (2) 

-< 1 . 

N) -CO (9) 

Formed by heating a mixture of thymol, malic 
acid and 11,80, (Peohnlann a. Welsh, B. 17, 
1047). F'ino white needles. V. sol. alcohol, 
other, benzene, acetic acid, and chloroform, v. si. 
sol. water. 

METHYt.Pfi0PYtENE..).TH10-DHEA 

CHMefe. 

C,H„N ,S i.e. I >C:NMe or 

ch„.nh/ 

CHMo.S. 

^ ^C.NHMe. Methyl - amido - methyl - 

thiaeole dihydride. [50°]. Formed by the action 
of methyl thiooarbimide on 3-oxy-propylamine 
(Hirsch, B. 23,971). Long needles (from ligroin), 
V. sol. wtTior. Its aqueous solution is strongly 
alkaline.—JJ'.JIPtCl,. [143°]. Large dark.red 
needles (from hot water). — B'C,II.,(NO,),OH. 
[145°]. Needles. — Compound with methyl 
thiooarbimide B'MeNCS. [04°]. White 
columns (from MeOH). 

Methyl-propylene-i)-thio-urea CiH„N,S i.*. 
CHMe.S . 

I >C:NH. Imido-di-methyl-thiaeole 

CH.,.NMe/ 

tetrahydride. Formed from propylene-i]-thio- 
urea, Mnl, and KOH (Gabriel, B. 22, 2989). 
Converted by bromine water into the acids 
NIlMe.CII,.CH:Me.SO,H [220°-223°] and 
CONH.,.NJle.CJt.,.CnMe.SO,H. [230°-240°]. 
ME'THYL.PBOPYL-ETHAHE V. IlnxAJOt. 
METIIYL-ISOPEOPYL-FIDOSEHE 0„H„ 

y-CjH, 

t.e. CH/ I . Relene-fttcorene. 

\C.H,MePr [C:5:l:4] 

[97°]. Formed by passing the vapour of methyl- 
isopropyl.di-phenyleno ketone (retene ketone) 
through a red-hot tube (Bamberger a. Hooker, 
A. 229,142). Formed also by heating this ketone 
with illAq and phosphorus in sealed tubes. 
White plains, V. sol. cold ether, hot alcohol, and 
nOAe. In the fused state, or in alcoholic eola¬ 
tion, it exliibits violet fluorescence. It yields a 
di-nitrp- derivative [245°]. 

HETHYL-ISOPEOPYL-FIDOBENE ALCO- 
/C.H, 

HOL i.e. CH(On)< I . [184°]. 

\(3„n.,MePr 

Farmed by the reduction of mcthyl-isopropyl-di- 
phenylene ketone •(Bamberpr a. Hooker, A. 
229, 144). White needles, insol. water, v. sol. 
alcohol and ether. Keadily oxidised back to the 
ketone. The acetate meltn at 71°. 

METHYl-PEOPYL-GlDrAEIC ACID 
COJI.CnPr.CH,.CnMe.CO,H. [102°]. Formed 
from sodium propyl-malonio ether and bromo- 
isobutyrio ether, the product being saponified, 
and the resulting (COja).,CHPr.CH,CHMe.CO,H 
[168°] being decomposed bji heat (Bisohoff, B. 
23,1940). White aggregates of crystals'(from 
petroleum-ether). 

‘ DI-METHYL-PBOPYl-OLYCOaiNE v. Di- 

METHTL-ni-OXT-PBOPYL-AMniB. 

HETHYL-PEOPYI-OLYOZALINB 0,H„N, 
.NPr.CH 

is. OH,.C^ I . Oxal-prcpyl-tthyline. 
CH 


/NI 

I..C< 

\n- 
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(225®). B.Q. •9841. Formed by the action ol ene oxide.' (94°), S.O. ® •822; M •806 (Wino- 
propyl-bromide on methyl-glyoxaline (glyoxal- gradoS); i* •810 (P. a. D.). O.E. (0®-18“) 
ethyliue) (Badziszewski, B. 16,489). Colourless •00118. 

liquid, formation. —1. By the action of baryta-water 

^NMe.OH on di-methyl-aoeto-acetio ether (Frankland a. 
Hethyl-propyl-giyozallne FrC^ B . Duppa, Fr. 14, 463; A. 138, 832).—2. By the 

—CH dry distillation of a mixture of caloium iso- • 
Oxal-meihyl-butyline. (216° at 722 mm.). S.O. butyrate and calcium acetate (Miinch, B. 7, 
•986. From propyl-glyoxalinc and Mol 1370; A. 180, 327).—8. By the action of tin 
(Rieger, if. 9, 60W. Oil, v. sol. alcohol, ether, and HClAq on di.nitro-hcptoio acid, which is 
and chloroform.—B',H.^>tClj: orange-red prisms, one of the products of the action of nitric acid 
MSTHYL-FBOPVL-OLTOXAL v. MaxarL- on camphor (Eachler, A, 191, 162).—4. From 
PEOPrn-WKETONE. ' amyleno glycol (CH,) 20 ( 0 H).CH{ 0 n).CH, by 

DI-METHYL-PBOPYLIDENE DIKETOHE dehydration with I’A (Flavitzky, B. 10,2240).— 
C,n,,0, U. (OH,.CO),ClIEt. Elhyl-acctyU 6. From (CH,)jCH.OH(OH).CHj(OH) by dehy- 
acelone. (179°). Prepared by heating the dration with ZnCl^ or PjOj (F.).—6. From 
sodium derivative of methylene di-methyl di- (OIi,)jC(OH).CH(On).CHj, by heating with 
ketone with EtI at 140° (Combes, A. Oh, [0] 12, dilute HOI at 100°, and treating the product 
248; O. li. 104, 920). Colourless liquid with with potash (Bauer, C. R. 61, 65», A. Ii6, 91; 
pleasant odour, si. sol. water, miscib# with ether, Eltekoll, J. B. 14, 368).—7. By shaking 
alcohol, and chloroform. Uecompofced by potash (CHj)jCU.C:CH with diluted H„SO, (S.Q. 1'64) 
into OUjCOJK and CHj.CO.CHjEt. Combines (Flavitzky a. Kryloff, J. B. 10, 347).—8. By 
with NaHSOj. Sodium yields (CH,.CO)jCNaEt oxidising Me.CH(OH).Pr by CrO, (WinogradoB, 
which reacts with alkyl iodides. .1.191,133).—9. By heating (CH,)jCBr.CHBr.CH, 

METHYL PROPYL KETONE O.H„0 t.e. with water and PbO at 160° (Eltekoff, J. B. 10, 
CHrOO.CjH,. Ethyl-acetone. (102°). S.G. 215), or by digesting it with water alone 
« -8124; |§ -8044 (Perkin, C. J. 46,479); ^ -806 (Nioderist, A. 196, 360; Nageli, B. 16, 2983).— 
(F. a. D.). H.F.p. 72,410. n.F.v. 69,400 (Thom- 10. By heating Me.CH(01I).Pr with excess of 
sen, Th.). M.M. 6-499 at 16-1° (P.). dilute (1 p.o.) H.,SO, at 100° (Kondakoff, J. B. 

i'ormatiou.—l. By distilling calcic acetate 17, 300). 

(48 g.) mixed with calcic butyrate (66 g.), and Properties. —Liquid. Gives the iodoform re¬ 

rectifying the product. The yield (10 g.) is action with iodine and potash. Forms a crystal- 
small (Semljanitzin, J. pr. [2] 23, 263; cf, line compound with NaHSO,. On oxidation it 
Friedel, A. Oh. [4] 16,366; A. 108,124 ; Grimm, yields acetone and acetic acid, and finally CO, 

A. 167, 261).—2. By boiling cthyl-aceloacetio : and acetic acid. 

ether with potash or baryta (Frankland a. Duppa, Oaim CHa.C{NOH).CIIMej. (158°). From 

A. 138, 216).—3. By the action of ZnMe„ fol- the ketone and hydroxylamine (Nageli, B. 16, 
lowed by water, on butyryl chloride (Butlerow, 2984). Formed also by heating the oxim of di- 
Bl. [‘2) 6, 17).—4. By the oxidation of sec-n- mothyl-aoetoacetio acid above 97° (Wollach, A. 
amyl alcohol (Wurtz, A. 148,133; Schorlemmer, 248,178). 

0. j. 26, 1085; A. 161,‘2C9; IVagnera. Saytzoft, Jle/crotce. -Chloko-metuvi. isopnoPitli as- 

A. 179, 322). -5. By the action of water and tone. 

HgBr.aOnvalcrylene (Kutschoroff, B. 14,1642).— Methyl propyl diketone C„H„0, tA. 

6. By the action of KOH on (CH,.CO),CHEt CHa.CO.CO.CHa.CH,.Ona. Acetyl-butyryl. (128°). 
(Combes, A. Ch. [6] 12, 248). S.G. w ‘OSIS. Obtained by boiling its mono- 

Prqpcr/ies.—Liquid, v. si. sol. water. Con- 1 oxim with dilute HjSO, (Von Fechmann, S. 21, 
bines with hydrogen sodium sulphite, forming j 2140). Yellow oil, with irritating odour like 
C,H|g(OH)SO,Na Jaq (Grimm). Reduced by quinone. 

means of sedium-amalgam to scc-amyl alcohol itono-oxim CH,.CO.G(NOH).G,H,. Isoni- 
CH,.CH(OH).CH.aEt (119° cor.) (Belohouhek, irosopropyl-acetone. [49"5°J. Formed by the 
Sits. W. [2] 74, 80) and a pinacone C,gHa,0- action of nitrous acid on propyl-acetoaoetio 
(226°-230°). Yields acetic and propionic acids ether (Treadwell, B. 14, 2169). Large plates, 
on oxidation (Schorlemmer); Wagner obtained ' With phenyl cyanate it reacts with formation of 
butyric acid (Bl. [2] 33,’ 264). PCI, forms CII,.CO.CPr:NQ.CO.NHPh [93°] (Goldschmidt, 
OH,.CCl 2 .CH,Et, whence alcoholic potash pro- B. 22, 3103), whence hydroxylamine yields 
duoes CHiaCHjEt, and this is converted by On,.C(NOH).CPr:NO.CO.NHPh [129°-181°]. 
alcoholic potash'at 170° into CH,.CiCEt (66°) Di - oxim CH,.C(NOH).C(NOH).0,H,. 
(Favorsky,/. fi. 1887. 414). ClljiCClrCH^Et is Methyl-propyl-glyoxim. [168°]. Formed by the 
split up on distillation into HCl and C,H,C1 action of hydroxylamine hydrochloride in aque- 
(c. 96°). Amyl nitrite and HCi or NaOEt forms ous-alcoholio solution on isonitroso-propyl-aoe- 
the nitroso- derivative C,H,.CO.OH:NOH [48°A tons (^ramm, B. 16, 2186). Small needles, 
61°], which is also an oxim of propyl-glyoxal. With phenyl cyanate it reacts with formation Of 
From this oxicn may be prepared the CMe(NO.CO.NHPfa).CFr(NO.CO.NHfb),ciystiti- 
compounds C,H,.C(NOH).CH(NOH) [168°] and Using in pearly plates [1M°-170*] (Qolds^siidt 
0,H,.C{N,HPh).CH(N,HPh) [163°] (Claisen a. -a. Strauss, B. 22, 3108). 

Manasse, B. 22,628). * Oxim-phenyl-hydratidt O.M.-'S.O i.e. 

Oxim C.H,.C(NOH).OHr Oil. Converted CMe(N,HPh).CPr(NOH). [180-6°]. Formed by 
by gaseous HCl in HOAc at 100° into propyl- the action of phenyl-hydrazine acetate on the 
amine and acetic acid (Beckmann, B. 20, 2680). mono-oxim (Otte a. Fechmann; B. 92, 3121). 

Xetbyl Isopropyl ketone 0,H„0 4.e. . Needles, si. sol. dilute NaOHAq. Gives a violet 

OH..OO.CH(OHJr Di-methyl-aceUme. 'AmyU colour with H,SO« and FeCl,. „ , 
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{a)-Phenyl-hydraiide m. 

M3.0(NJIPh).C0rr. [114°]. Formed by .the 
action of phenyl hydrazine on the diketone ( 0 . 

а. P.). Insol. water aivl liptroin, v. sol. alcohol 
and ether. With cone. Hj.SO< and FeCl it gives 
a red colour. 

{B)-Phenyl-hydrasiide 0 | 2 H|,N,.C 1 i.e. 
Me.CO.C(N.HPh).Pr. [109°]. Formed from 
propyl-Bcetoucetio acid by the action of diazo¬ 
benzene chloride in presence of NaOAc (Japp a. 
Klingemann, A. 247, 220). (Colourless needles 
(from benzene and ligroin). 

Di-phenyl-di-hydraiide C|,Hj..N, i.e. 
Mc.C(N.,HPh).C(N.^Ph).Pr. [130-5°]. Formed 
as a yellow pp. when excess of phenyl-hydrazine 
acetate is added to the ketone, its plienyl-hydra- 
zide, or its oxim-phonyl-hydrazide (Otte a. Pech- 
mann, B. 22, 2121). Yellow needles (from 
benzene), more easily soluble than its homo- 
logues with fewer atoms of carbon in the mole¬ 
cule. 

Uethyl isopropyl diketone i.e. 

(!HrCO.CO.CH(CHJ, Acclyl-isobntyryl. (IIG^. 
Formed by boiling its oxim with dilute ILSf), 
(Von Pechmann, B. 21, 2140; 22, 2122). Yellow 
liquid, with irritating odour, si. sol. water. 

Oxim CH,.CO.C(NOH).CHMe,. Uonitroso- 
methyl-isobutyl-kclone. [7.')°]. Formed by the 
action of nitrous acid on isopropyl-acotoacetio 
ether (Westenberger, B. 10, 2991). White plates, 
sol. alcohol, ether, alkalis, and hot water, 

METHYL-PBOPYI-KETONE CABBOXYLIO 

ACID V. Sfftyl-AOETOACETIO ACII>. 

Methyl-propyl-kotone tricarboxylic acid 
CH,.CO.CH(CIL.CO.,n).CH(CO.,H) 2 . a-Carboxy- 
P-acclyl-glutaric acid. [121°-121'']. The tri- 
ethyl ether is formed by the action of eliloro- 
or bromo-loivulio (acetyl-propionic) ether upon 
Bodio-malonio ether. Colourless crystalline solid. 
At 160° it splits oS CO.^, giving acetoglutario 
acid. The neutral Nil, salt gives pps. with 
AgNO„ Bad;, and Pb(()Ac)„ The zinc salt is 
a very soluble amorphous solid. 

Tri-eihyl ether A'''F,t,: (286°-295°); oil 
(Conrad a. Guthzoit, B. 19, 43). 

WETHYI - ISOPEOPYl - KETONE - CARD. 
OXYLIC ALDEHYDE. Di-o.rim 
OH,.C(NOn).CILCMe.CH:NOH. [90°]. Formed 
from di-methyl-pyrrole and liydroxylaraine 
(Ciamician, B. 23, 1788). ,Small needles or 

prisms, v. sol. alcohol, and water, si. sol. ether, 
educes Fehling's solution. Sodium reduces it in 
alcoholic solution to di-methyl-tetra-raethylone- 
diaminc. 

KETHYI-PROPYL-DI-KETOXIHu. Oxim of 
METnvi.-i>norvr.-MKiiTONE. 

IIEIHYI.-I80PE0PyL-MAI.0KIC ACID 
0,H,.,0, U. COjH.CMePr.CO,JI. [124°]. Formed 
by saponifying its ether (Van "Roniburgh, B. T. C. 

б , 286). Crystallises from benzene. Split up 
at 150 -200° into CO, and a hexoic aeih*. < 

Salts.—CaA',. V. sol. water.—AgA*: white 

pp. 

mhyl ether (221°). S.O. «-990. 

Farmed from sodio-malonie ether, Mel, and* 
PrI. Colourless liquid with agreeable odour. 

METHYL PEOPYL OXIDE C,H„0 t.e. 
CH,.O.Pr. ,(88 &°). S.G. g -7471. S.V. 105-1. 
C.E. (0° to 10°) -00146 (Dobriner, A. 248, 2; c/. 
Chancel, A. 161, SOS). 


METHYL-PEOPYL-PHENOL V. LastacriI., 
CxMENOi,, and Thxmol. 

Tetrahydride v. Bobneol and Cnmou 

DI-METHyL-PEOPYLPHENYL-AMINE 
C,H,(0,H,).NMej. I}i-methyl-phenpropyl.amine, 
(230° uncor.). p’ormed bytho action of sodium 
on a mixture of propyl bromide and di-raethyl- 
p-bromo-anilino (Claus a. Howitz, B. 17,1327). 
Colourless oil. 

Methylo-iodide B'ilolt [168°]; plates. 

METHYL-ISOPEOPYL l'PHENYL CAEB- 
AMINE V. Jso-OYMVI, CAUnAUIKE. 

METHYL-PBOPYL-PHENYLENE-DIAMINE 
0,H,Me(0,n,)(NH,,).,. Formed by reducing the 
di-oxim of thymoquinone with tin and HCl 
(Liebermaun, B. 18, 3193). Oxidised by CrO, 
or Fed, to thymoquinone.—B"H.,Ci,: needles. 

METHYL-ISOPROPYL-DIPHEKYLENE KE- 
C Tf 

TONEC„lf;„Oi.e.CO<f|“ * . Ketene- 

\C.H,Mc(C,H,) 

Tictans. [90°]. Formed by oxidising retone-gly- 
colio acid C,„H,„.C(011).C().JI (I!amhcrgcr a. 
Hooker, A. 229, 136). Formed also from reteno- 
quinone by the action of alkaline KllnO, or by 
passing it over red-hot l>a(OH), or Pbtj (Ek- 
straml, 1). 17, 692). Yellow prismatic needles 
or rectangular triuietrie plates (by spontaneous 
evaporation), v. sol. ligroiu, benzene, chloroform, 
alcohol, and IIOAo. Volatile with steam and 
with vapour of alcohol. Does not react with 
hydroxylamine or with NaHSO,. Reacts with 
phenyl-hydrazine. Reduced by sodium-nmal- 
g.ain to methyl-isopropyl-flnorcee alcohol ( 7 . f.), 
and by red-hot zine-dust to lucthyl-isopropyl- 
fluorene. _ 

METHYL - ISOPEOPYL - PHENYL - ETHYL- 
GHAl-IIDIKE V. Fso cvMvr.-r.rnvL-ouAiiiDiNK. 

METHYL - PEOPYL - PHENYL - OLYOXYLIC 
ACID i.e. [2:.5:1] C,H,MePr.CO.CO.,H. 

Formed by oxid isingthoketoneCjHjMePr.CO.CH, 
with cold aqueous KMnO, (Claus, B. 19, 233). 
Thick oil, easily decomposing into CO, and 
CalljMel’r.CHO. Dilute nitric acid yields 
CJI>re(CO,lI).,. 

METHYL-PEOPYL PHENYL METHYL KE¬ 
TONE C,.,II„0 i.e. C.H,MePr.CO.CH,. (248°). 
Formed fi'nm cymeno, AcCl, and AlCI, (Claus a. 
Cropp, B. 19, 232). 

METHYL - ISOPROPYL - PHENYL - THIO- 
ETHYL-DEEA V. Jio-CVMYr.-KTllTL-THIO-CBBA. 

DI - METHYL - DI-ISOPEOPYL-Dl-PHENYL- 
THfD-DHEA ». Hi-tso-cvuvn-TWio-uBEA. 

METHYL - ISOPEOPYL - PHENYL - DEEA v. 

JsO-CVjnX-UKEA. 

METHYL - ISOPEOPYL -^PHENYL - DEE- 
THANE V. Zso-oxtm,-OAiiBA}no etheb. 

METHYL-aSOPEOPYL-PHOSPHINE o,h„p 
i.e. CH,.']PH.C,H,. (79°). Obtained by heating 
Jsopropyl-phosphine with Mel at 100° (Hof¬ 
mann, B. 6 , 299). 

DI-METHYL-DI-PEOPYL-PYEAZINE 

0|,H,,N, t.e. N^cPnCMo^^' dH-preggyl- 
ketine. (233°-246°). Prepared by the reduc¬ 
tion of the oxim of methyl propyl diketone 
(nitroso-methyl-butyl-ketone) with tm and Hd 
(Treadwell, B. 14,1461, 2160; Oeconomides, B. 
16, 2626). Oil, with narcotic odour, tundng 
•brown in the air.—B',H,Pt01,: red'ootahedia, 
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(L *ol. wattr.—B'AgNO.aq: crystals, insol. cold 
water. 

KETHTL-PHOPTl-PTBIDIHES. ParroUne. 
The base obtained by the action o( PsO,, on a 
mixture ot propionio aldehyde and acetamide 
(Hosekiel, B. 18, BOJT) has been shown by 
Dorkopl a. QOttsch {B. 23, 686) to yield pyridine 
trioarboxylio acid on oxidation, and must tlicre- 
toro be di-methyl-ethyl-pyridino {q. v.). I’ar- 
Volines, which must be C,,nMe,N, Cjf,Me(GjIl,)Nj 
C,H,Mo...ElN, or CsIiEtjN, occur in crude paraf¬ 
fin oil (Williams, 0. J. 7,97),in coal-tar (Thenius, 
J. 1861, 602), in the product ot the distillation 
of cinchonine with KOH (Oechsnor de Coninck, 
Bl. [2] 34, 211), and in putrid flesh (Gautier, Bi. 
48,11). 

Oi-metbyl-propyl-pyridine C|„H„N i.e. 
C,HjNMejPr (1:3:6). n-PropyUutUline. Cor- 
idine. (c. 196°) at 718 mm. Porraed by distilling 
potassium di methyl-propyl-pyridine dicarbo.xyl- 
ate with lime (Jiecklo, A. 216, 87)* Colour¬ 
less liquid; si. sol. water, v. sol. mcohol and 
ether. Its hydrochloride is crystalline.— 
B',H:,Pt01,. [185°J. 

Isomeride v. Cobidini!. 

V- Methyl - isopropyl - pyridino hexahydride 

C.H„N i.e. (I(i7°). 

S.G. 2 -8693. Formed by adding the calculated 
quantity of McI to a solution of isopropyl- 
pyridine hexahydride in MeOH, evaporating 
and distilling the residue with potash (I,aden- 
burg, A. 247, 77). Oil, smelling like coniine.— 
B'HjVuCI,. [131“]. Plates, si. sol. water.— 
B'jlI.,rtCl,. [100°]. Plates, v. sol. water and 
alcohol,insol.ether.—Pi era te B'CjII.^(N0..)30II. 
[149“]. 

Dl*mothyl-propyl-pyridine hexahydride 
C,A,N U. CHPr<“[';®g““>NH. Propyl- 

lupetidiiie. (c. [180“]) at 718 iiim. Obtained by 
reducing di-mcthyl-propyl-pyridiiio in alcoholic 
solution with sodium (Jaeokle, A. 210, 46). 
Colourless oil. Gives a brownish pp. with P'eCli, 
and a yellowish pp. with MnSO,.—B'JljPtOl,. 
[197“]. Orange stellate needles. 

DI-METHYL-PEOPYL-PlfBIBINE DICABB 
OXTUC ACID C,.,H„NO. t.e. 

Formed by sa- 

ponifying its ether, which is obUined by oxida¬ 
tion, with nitrous gas, from the product of the 
action of ammonia on butyric aldehyde mixed 
with acetoacetio ether (Jaeckle, A. 216, 86). 
Colourless prisms (containnig aq). When anhy¬ 
drous it melts at 247°, but at 212° when hydrated. 
V. e. sol. hot, m. sol. cold, water. Yields di- 
methyl-propyl-pyrfBino when distilled with lime. 

Ethyl ether EtjA". (308^ at 716 mm. 
Ijight-yellow oil. Saponified by boiling fltst with 
aqueous, and then with alcoholic, potash.— 
(CisHjjNOAAPtCl,. [187“]. Orange prisms. ' 
Dihyaride of the ethyl ether 

Formed 

by condensation of butyric aldehyde with aoeto- 
acetic ether and ammonia (Jaecue, A. 246, 34). 
Yellowish-white prisms; v. sol. alcohol and 
ether, insol. water. 

XH-mathyl-lsopiopyl-pyrldina Atcorboxylio 
ekhfr. Dihydrid* J 


‘’“^■•<0(Co|‘t);CMe>NH- [07^- Formed by 
the action of alcoholic ammonia on a mixture 
of isobutyrio aldehyde and acetoacetio ether 
(Engelmann, A. 231, 47).* Long prisms (from 
90 p.c. alcohol). Oxidised by nitrous acid, in 
presence of alcohol, to di-raethyl-pyridine di- 
carboxylic ether C.IllICjN(CO,Et),.. 

METHYL-DMSOPROPYI,.OTJI80I.INE di. 
ITYDSIDE C|,Hj^iN. (299°). Formed by heat¬ 
ing di-iso-propyl-iudole with Mel and MeOH 
(Dennstedt, B. 21, 3437). Oil. -B'.,H,Pt01,. 
[177°]. ' 

METHYL PEOPYL-STYBIL KETONE 
C,jll,„() i.e. C„H,(CJI,).CH:ClI.CO.CH,. Ctt- 
vihial-acchme. (181° at 23 mm.). Formed by the 
action ot dilute (10 p.c.) NaOHAqupon a mix¬ 
ture of cnminic aldehyde (20 g.), acetone (20 g.), 
water (300 g.), and alcohol (170g.) (Claisen a. 
Ponder, A. 223,147). Yellow oil. * 

METHYL ISOPEOPYL SULPHIDE OJI,„8 
r.(>. MoSt’r. (93°-95 ’). V.D. 45 02. Formed by 
dissolving sodium in an ethereal solution of 
isopropyl mercaptan, and slowly adding Mel to 
the product (Obermeyer, B. 20, 2923). 

METHYL PEOPYL DITHIOCAEBONATE 
McPrCS.;0. Methyl propyl xanlhate, S.G. J 
1-084 (Nasini a. Bcala, G. 17, 06). 

s-MErHYL-PEOPYL-THIO-UEEA CjH,jN.,S 
t.e. C1I,.NH.CS.NIIC3H,. [79°]. Prepared fro'm 
metbyl-thiocarbimide and propylamine, or from 
propyl thiocarhhnidc and niethylamino (Otto 
Hecht, B. 23, 281). 'J'ransparent glassy plates 
(from very dilute alcohol); si. sol. cold water, 
in. sol. hot water, v. sol. alcohol and wood-spirit, 
extremely sol. acetone and chloroform, v. sol. 
ether, benzene, and CB,, v. si. sol. warm light 
petroleum. 

DI-METHYL-PYEAZINE C^HjNj i.e. 

^ Kctine. Di-methyl-aldine 

(Meyer, B. 21, 19). (170“-180“). Formed by 

reduction of nitroso-acetone with tin and HCl 
(Treadwell a. Steiger, B. 16,1059,1058 ; Oeco- 
nomides,B. 19,2526 ; Wolff, B. 20,433). Formed 
also by heating its dicarboxylic acid. Oil, with 
alkaloidal odour. — B''IIjrtClj: golden pldtes 
sol. hot water. 

Tetra-mothyl-pyrazine 0,11,.^N, i.e. 

^■^CMeSe^^' Di-methyU 

kctinc. Tetra-vielhyl-aldinc. [86“]. (190“). 

Formed by reducing with tin and HCl the oxim of 
di-methyl-dikotone (methyl nitroso.ethyl ketone) 
CH,.C0.C(N0H)>CH3 (Outkuecht, B. 13, 1116; 
Treadwell, B. 14, 1469; Braun a. V. Meyer, 
21, 1947). An intermediate base appears to be 
OjlaN (Braun, B. 22, 556). Totra-methyl-pyr- 
azine is also formed, together with CO, and other 
products, by heating CH,.CO.CHBr.CHy.CO-H or 
CH3.C0.CII(0II).CII,.C0,H with cone. NH,Aq 
(Wolff,"JT 20, 427). Glistening prisms (anhy¬ 
drous) o'): long white needles (containing Baq). 
Very volatile. Melts at 74“-77° when hydrated, 
but at 86“ when anhydrous. Strong character* 
fstic smell. V. sol. alcohol and ether. By id* 
kaline EMnO, it is oxidised to pyr&zine-tetra* 
carboxylic acid C,N.;(00,H),. 

Salts. — B''HC12aq : easily sohlble, [91* 
anhy.].—B".,H,Cl.,PtCl,: red glistening needhvi* 
—B"H.3Cl3ptCl, laq otauge-ied needl^ 
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MtlHylo-iodide B"MeI: [aieT anhy. 
Yellow needles (containing 2aq); v. sol. water 
and alcohol, insol. ether. ' 

Melhylo-chloridt B"MeCl: [o. 105®]; 
needles.-B"MeCinCirtCl, aq: orange-red pyra¬ 
mids (from hot water). 

DI-METHYL-PYilAZIlfE DICABBOXTIIC 

ACID O.H.N.O, t-s. 

[201®]. Prepared by saponification of its ether, 
which is formed by reducing nitroso-acc toacotic 
ether with stannous chloride (Wletigel, B. 15, 
10501. Formed also by oxidising di-m.'thyl-di- 
ethyl-pyraxino by aqueous KMnO„ and by 
condensation of imido-oximido-butyrio ether 
CH,.C(NH).C(NOH).CO^t by wai-ra ZnCl^ 
(Oeoonomides, B. 19, 2524). 

Prqpcrlicj.—Colourless crystals (containing 
2sq), melting at 201® when anhydrous. V. sol. 
alcohol and acetone, m. sol. hot water and tolu¬ 
ene, nearly insol. ether, benzene, and ligroin. 
Decomposes when heated above 200® into COj 
and di-methyl-pyrazine. 

Salts. — BaA''3aq: glistening crystals— 
»KjA": slender felted needles. Gives amor¬ 
phous pps. with FoCl, and CuSO,.—Ag.^A": yel¬ 
lowish-white pp. 

Ethyl ether Et,A". [80®]. (316® cor.). 

Long colourless needles, sol. alcohol. 

HETHTL-FTBAZOLONE v . Oxy-methvi,- 
VTIUZOLE. 

(^-METHTl-PyEIDINE C,n,N U. 

{a).Pieoline. Mol. w. 93. 

(129°) (L.); (133-4® cor.) (Thorpe, O. J. 37,223). 
S.G. S -9656 i.): -9616 (T.). C.E. (0®-10®) 
•000975; (0®-100®)-001090.8 (T.).‘ S.V. 111-5. 

Occurrence.—In bone-oil (Anderson, A. 00, 
86 ; Weidel, J5.12, 2008), where it is mixed with 
a little (/3)-picoline and di-methyl-pyridine (La- 
denburg, B. 18, 49). It is also the chief con¬ 
stituent of coal-tar-piooline (Goldschmidt a. 
Oonstam, B. 16, 2976). 

Eormation. —1. By heating pyridine (a)-carb- 
oxylio acid with fuming HlAq at 260®, or by 
treating the acid with zinc and HOAc (Seyfforth, 
J. pr. [2] 84, 244).—2. By the action of aldehyde 
on aldehyde-ammonia (Diirkopl a. Schlaugk, B. 
21,297).—3. By heating pyridine m^thylo-iodide 
in sealed tubes at 300° (Ladenburg, A. 247, 7 ; 
0. B. 103, 092). 

Preparation.— Crude pyridine (60 g. boiling 
between 128® and 134°) is dissolved in HClAq 
(170 g. of 11 p.c.), and a hot solution of HgCI, 
(812 g.) in water (4^ litres) is.poured in. The 
double salt crystallises out, and, after recrystal- 
lisation, is decomposed by aqueous NaOH (La¬ 
denburg, A, 247, 6 ). 

Properties. —Liquid, inactive to light, mis¬ 
cible with water and alcohol. Picoline lessens 
the heart’s action, and acts on the nervous sys¬ 
tem somewhat like nicotine (Oechsfivr, Bl. [2]' 
38,647). 

Beaotions.—X. Yields pyridine (o)-carboxylic 
(picolinic) acid on oxidation (Weidel).—2. When 
heated with sodium it yields di-methyl-dipyridyl. 
8 . UethyUd and ZnCl, yield CH.,(C,H,N)i.— 
4 . OlWoroi forms 0,NH..CIELCH(0H).C01, [87®], 
the hydrochloride of wmoh 0,H,NOClfHCl melts 
at 302’. Alcoholic potash converts it into pyr- 
lAyl-scrylie acid (Ihnhom a. LUbrecht, S, 30,, 


,1592).—6. Paraldehyde at 260° tonm allyl-pyr- 
idine 0,NH,.O.H, (190°), 8.0. a -fiSOS (Laden, 
burg, A. 247, 261. Its aurochloride melts at 
186°, its platinocfiloride at 186®. Allyl-pyridine 
is reduced in alcoholic solution by sodium to 
coniine.—6. Eurfnraldehyde and a little ZnOl, 
at 170° yields C.H,N.CH:6H.C,H,0 [68®] (Merck, 

B. 21, 2709), V. Fci!ri-Bxi,-VDiYi,-rxwi)iN2. In 
alcoholic solution it is reduced by sodium to 
the hexahydridc of furfuryl-ethyl-pyridine (q.v.). 
' 1. Qlycolic chlorhydrin at 140® forms a compound 

C, H„NO, which yields tb’e salts B',HjPtCl, 
[200°] and B'HAuCl, [100°] (Alexander, B. 23, 
2714). 

Salts.-BjH,PtCl,aq. [178°]. Monoclinio 
tables or prisms, si. sol. water.—B'^HjPtCl, 2aq 
(Weidel). — B'^a^PtCl,. [195®]. Monoclinio 
plates; a:b:c = -6636:1: -9078; 8 - 72° 46' (StOhr, 
J.pr. [2] 42, 420).—B'HAuCl,. [168®]. Needles, 
si. sol. water.— B'HHgjCl,. [164°]. Prisms (from 
dilute HKAq), v. si. sol. cold, v. sol. hot, water.— 
B'jZnCI, (ft 120°). Crystals (from alcohol) 
(Laohovitoh a. Bandrowsky, M. 9, 617). 

Picrate B'0.n,(NOJ,OH. [166°]. M. sol. 
water (Langp, B. 18, 3436). 

(o)-Meihyl-pyridine tetrahydride C^lInN i.e. 

^CH,. Formed by the action of 

alcoholic NH, upon methyl a-bromo-butyl- 
ketone, probably by elimination of water from 
the intermediate CIl 3 .CO.CHj.CH,.CH,.CH,.NH, 
(Lipp, B. 19, 28i;i). 

{o)-Methyl-pyridine texahydride 0,H„N i.e. 

{e).Methyl-piperiMi%e. 

(a).Pipecllim. (119°). S.G. g-8600. Obtained 
by reducing (a)-methyl-pyridine in alcoholic so¬ 
lution with sodium (Ladenburg a. Both, B. IS, 
47; A. 247, 62; C. 11. 103, 747). Colourless 
liquid, smelling like piperidine, v. sol. water, 
alcohol, and ether. Separated by KOH from 
its aqueous solution. Inactive, but if a crystal 
of hydrogen coniine tartrate be added to a cone, 
solution of the acid tartrate, crystals of the acid 
tartrate of dextrorotatoiy (o)-methyl-pyridine 
hexahydridc separate, while the salt of the laivo- 
rotatory isomeride remains as an oil. The rota¬ 
tion of the dcxtro-(B)-methyl-piporidine is [o]n 
= 21°44', while that of the Ifflvo-base is (pro¬ 
bably) equal and opposite. 

Reactions. —1. 'Treatment with Br and 
NaOHAq yields (o)-pipecolem C,H„N, an oily 
base (126°), S.G. 2 -880 (Ladenburg, B. 20,1646). 
Its. acetyl derivative boils at about 230®.—2. 
Combines with sulphide of carbon, forming 
mctliyl - piperidine methyl-p'peryl-di-thio-carb- 
amate C.H,jN.CS.SC„H„N, [119°], v. e. sol. water 
and alcohol. 

Balts.—B'HCl. [189°]. Colourless needles, 
T. sol. water. Not deliquescent.—B'HBr. [182°]. 
Silky matted needles, m. sol. water.—The pin* 
tinoohlorideisv. sol. water.—The merenri* 
chloride forms sparingly soluble plates. 

(fi)-Uethyl-pyrldine C,H,N «.«. 

N<^Q 2 ;Qg®^CH. m-PicoUne. {B)-Picolin4 

(144® cor.). 8.G. J -9771 (L.); -9765 (B.). 

Occurrence.—In bone-oil (Weidel, B. 19, 
200^ and in coal-tar (Mohler, S. 21,1009). . 

Formation.—1. By distiUatiMi of acrolein- 
ammonia (Boeyer, A. 155, 288; qf. (3auf| A. 
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Burnt. 9. XMi 180. 186; 168, 222).-2. By 
beating OH,Bt.OHBr.OHjBr with alooholio am¬ 
monia at 260“ (Baeyer).— 8 .By distUling atryoh- 
nine with lime (Stoehr, B. 20, 2728; L 6 bisoh a. 
Mnlfatti, M. 9, 682).—4. By heating aoetamido 
(10 g.) with glycerin (32 g.) and PjO, (26 g.) 
(Zanoni, /. 1882, 49?; Hesekiel, B. 18, 3091).— 

6 . Together with homologues, by distilling gly¬ 
cerin with (NH,) jSO, and a little H^SO, (Storoh, 
B. 19, 2468).—6. One of the bases got by dis¬ 
tilling brucine wift lime (Behrend, /. pr. [Sq 
42,416).—7. Togetner with tri-methylene-imine 
( 66 “- 7 ()“) by distilling tri-mcthylenc-diamine hy¬ 
drochloride (Ladenburg a. Sieber.’B. 23, 2729). 

Purification. —By digesting in hydrochloric 
acid solution with NaNOj on a water-bath, fol¬ 
lowed by crystallisation of its mercury double 
salt (Bachir, B. 21, 293). 

Properties.—Jjifimi. When prepared from 
strychnine it boils at 149“, and the base so 
obtained (called (iB')-methyl-pyridirib) is loss | 
soluble in water than the variety boling at 144“, [ 
and forms a platinoohloride melting at 268“ in¬ 
stead of 241“ (Ladenburg, B. 23.2688). Optically I 
inactive (Landolt, B. 19, 157). Loss soluble in ' 
water than (a).picoline. The absorption spectrum : 
has been studied by Hartley (C. J. 41, 45). Ori- | 
dised by a 2 p.c. solution of KMnO, to pyridine : 
( 8 )-carboxylic (nicotinic) acid. I 

Salts.—B'..Hjl’tCl„aq. Monoolinic prisms, 1 
T. sol. hot water. Molts, when anhydrous, at i 
191“ (L.) or 193“ (Stoehr). On heating at 120“ I 
for some time it gives off HOI, leaving B'aUrtCl, ; 
[214“]. A boiling aqueous solution deposits 
B'-PtCl^, while B'.,nptcl, crystallises from the 
filtrate—B'HAuCl,. (184“]. Needles (from hot i 
water), v. sol. alcohol.—B'UHgjClj. [143“]. i 

■ Needles (from water), plates or needles (from 
HClAq) or prisms (on slow crystallisation); v. 
si. sol. water, more sol. HClAq.—B'^HgCl^: white 
pp.—B'-H-ZnCl,. [158“]. Pearly needles, v. 
sol. hot water. — Picrate B'C„Ha(NO.J,OH. i 
[146“]. Needles or plates, m. sol. water and ' 
alcohol. 

(0)-Methyl-pyriaiue hexahydride 0„HnN t.e. 

NH<q|[”;c™®>CH,. {fiyUethyl-pipcrid ine. 

t0).Pipecoline. (0)-Picoline hexahydrUle. 
(126“). S.G.§ -8684. V.D. (11=1) 98'14. Ob¬ 
tained by reducing ( 8 )-picoUno in alcoholic solu¬ 
tion with sodium (Ladenburg, A. 247,67; Stoehr, 
B. 20, 2732; Hesekiel, B. 18, 910). Colourless 
liquid, smelling like piperidine, v. sol. water, 
l^en heated with Mel it forms CgH,,^Nkk 6 .^I 
n92“]. The hydrochlori*. of ( 8 )-methyl-pyr- 
tdine hexahydride is not ppd. by HgCl,. 

Salts.-B'HCl. Colourless noodles, v. o. 
Bol. water and alctdiol.—B'HI. [131“]. Colour¬ 
less, non-deliquesccnt needles. -- B'jHjPtCl,. 
[192°]. Orange-yellow prisms, m. sol. water.— 
B'HAuOl,. [131“]. M. sol. water.—B',HjCdI,aq. 
White plates, melting at 145“ when anhydrous. 
B'jH^eOy, 2 aq: yellow monoolinic prisms, loss 
soluble than the/errooyanides of homologous 
bases. Decomposed by water at 76“.—Picrate 
B'0,H,{NO,),OH. [188“]. Yellow pp., m. soL 

(■ri-Hethyl-pytidiac 0,H,N i.i. 
K<^g;p]^0Slc. p-Piooline. (y).PicoUne. 
(148-6“ isor.). B.Q. ® 'Olia. 


Oceurrenee.—In fioal tar, from which it may 
be oWined by preparing its platinochlorida 
froth the so-called lutidine (Schulze, B. 20,418; 
Ladenburg, B. 21, 285; A. 247, 11). 

Formation. —1. By %eating oi-ohloro-pyr- 
idine ( 7 )-oarboxylic acid with cone. HIAq and P 
at 178“ (Behrmann a. Hofmann, B. 17, 2696).— 

2. In “small quantity by heating pyridine mc- 
thylo-iodide in sealed tubes at 300“, distilling 
the product with KOH, converting the fraction 
(142“-146“) into platinochloride, and docompoa- 
tng tho Pt s.alt by HjS (L.).—3. By distilUng 
sxtartefze with lime (Ahrens, B. 21, 828). 

Properties.—Oil, smelling like (a)-methyl- 
pyridine, v. sol. water, alcohol, and ether. Oxi¬ 
dised by dilute KMnO, to pyridine (y)-carboxylic 
(isonicotinic) acid. [307°]. 

Salts.-B'.,ILPtCl„. [231“]. Four-sided 
plates, si. sol. cold water.—B'HAuCl,. [206*]. 
Prisms, V. si. sol. water.—B'HHgjCl,. (129“]. 
Needles, v. sol. hot, si. sol. cold, water.—Pi- 
era teB'C„n,(N02),OH. [107°]. Tufts of needles, 
si. sol. cold water. 

( 7 )-Methyl-pyridlne dihydride C,H,N ».«. 
NH<[^pJJ;gj.j>CHMe. Formed from ethyl- 

pyrrole and HClAq at 130“ (Dennstedt a. Zim- 
mermiinn, B. 19, 2197). — B' 2 ll 2 PtCl,; red 
needles, v. sol. water. 

( 7 )-Methyl-pyridine hexahydride 0,H„N ».«, 
NH^J^'‘gJj^>CnMo. {y)-Pipecoline. (126-6“- 

129“ cor.)’. S.tt. 2 '8074. Obtained by reducing 
( 7 )-methyl-pyridine in alcoholic solution by 
sodium (Ladenburg, B. 21, 288; A. 247, 69). 
Colourless hygroscopic liquid which fumes in the 
air, and smells like piperidine. V. sol. water. 

Salts.—B'HCl: v.e. sol. water.—B'jH,ptCl,. 
[203°]. Prisms, m. sol. water. — ■'B'HAuCl,. 
[127°]. Yellow needles, si. sol. water. — 
■‘B'.^HBdl,. [1.35°]. - Bismutho-iodide: 

characteristic red plates. Tho picrate and 
mercury double chloride are crystalline. 
v-Methyl-pyridine dihydride 0,H,N i.e. 

NMe<^“;™>CH.,(9). (129°). Obtained by 

distilling pyridine methylo-iodido with KDH 
(9pt3.) and a little water (Hofmann, B. 14, 
1498). Very pungent oil, almost insol. water. 
Absorbs oxygen from tho air. Combines with 
bromine, with iodine, and with sulphur. Com¬ 
bines with CS, and with mercaptan. Cone, 
j HClAq at 180“ decomposes it, giving oft methyl- 
amine. 

v-Mothyl-pyridine hexahydride 0,H„N i.e. 
NMe<Qjj; cH“>Cn,. Ucthyl-piperidin*. 

(106°) (L.)' Formed by adding potash to the 
product of siJontaneous union of piperidine with 
Mel (Cahours, A. Ch. [3] 38, 76). Formed also 
by heating piperidine hydrochloride (10 g.) with , 
’MeOH4T%g.) tor 4 hours at 300°, excess of 
alcohol Being distilled off, and the dry residpo 
distilled with aqueous potash (Ladenburg, A. 
247,66). Liquid.—B'HCl. Needles.—B'^iPtCl,, 
Orange crystals, v. sol. water. 

Methylo-iodide B'Mel. Crystalline; m. 
sol. hot alcohol. 'When heated with solid KOH 
it yields oily ‘ di-methyl-piperidine ’ (118“), a 
strongly alkaline base, which is decomposed by 
t gaseous HOI into methyl oUoiidO add methyl- 
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pifetidine. ' Di-methyl-piperidine' iorms the 
laltB 0,H, jKHOl and 0,U, jKHA.n01«. It oombinat 
^th nalogena, forming oiystallue 
C,H,.NIC1 (which yields 0,H,.NI0au01,), and 
0,H„NBr,. The lattoir is converted by moist 
AgjO into crystalline C,H|(NBr, whence further 
treatment with moist AgjO produces 0,H„N0H 
which is split up on distillation into H,U and 
■ di-melhyl-piperideine.’ Ladenburg suggests tho 
formula CH,:CII.CH..CH,.CH,.NMe, for ‘di¬ 
methyl-piperidine,’ and Morling (B. 19, 2628) 

suggests CH,<^™' ®®^>NMe,Br for the com¬ 
pound C,H„NBr,. This dibromide is accom¬ 
panied by an oily isomeride which may possibly bo 
CH^r.CHBr.CHj.OHj.CII„NMe 2 . which changes 
into the other variety on heating its alcoholio 
solution. The di-iodide is converted, 

on treatment with AgjO into ‘ di-methyl-piper- 
ideine'' 0,H'(,N, a liquid (IST^-llO") which forms 
the salts (0,H,,N),H,PtCl, and (C,H„N)HAuCl„ 
and a methylo-iod'ido C,lI„NMeI. ‘ Di-methyl- 
piperidine ’ combines with Mel forming crystal¬ 
line C,H|iNMeI [200°] whence moist Agp forms 
strongly alkaline 0,H|,NMe01I which is split up 
by heat into pirylene OjIIb, water, NMe,, MoOII, 
and di-methyl-piperiJiue. Di-methyl-piperidino 
also combines with methylene iodide forming 
0,H,,MCH2l2 (Ladenburg, B. 14,1847). Laden- 
burg suggests for di-methyl-piperidcine the 

formula Cnf | 

''CH 2 .CH.NMe 2 

Kethyl pyridine from Bjne-oil. The follow¬ 
ing salts described by Kamsay (P. JIf. Oct. 1876 
and 1877; July 1878) were prepared from a 
methyl-pyridine obtained from Dippel’s oil, 
which was probably (o)-metUyl-pyridiue mixed 
with a little (8)-metbyl-pyridine. — “B'HOl. 
[160°]. White deliquescent crystals. -B'HBr. 
[187®]. Deliquescent. Absorbs bromine forming 
B'SCBr,, golden-yellow needles, si. sol. water.— 
B'Bry Needles.—“B'HI. Decomposed by heat, 
yielding B'HI, which crystallises in brown 
needles [79’].—BTCl: yeUow tables.-B'HgClj. 
—B'jHjPtCl^ (at 100°). Converted by water at 
178“ into yellow flocoulcnt B'jPtOl, and B'PtCl,, 
a yellowish-green insoluble powder.—Flatino- 
oyanide B jHaPtCy^laq; yellow crystals. The 
crude bone-oil picolinc forms the following com¬ 
binations with alkyl salts.—B'MeCl: deliquescent 
needles (from alcohol).—(B MeC^jPtCl,: small 
cubes.—B’Mel. [227^. Long white deliques¬ 
cent needles (from alcohol).—B'Mela. [129°]. 
Bluish-blaok feathery plates, insol. water and 
eSp sol. alcohol and ether.—B'MeNO,: trans¬ 
parent prisms.—(B'C,H,Cl) 2 PtClj.—B'j,C 2 H,Br,. 
[276®]. Small prisms. The same piooline forms 
with acetyl chloride deliquescent brown crystals 
of B'AoOl. According to Gardner (B. 23,1689) 
crude picoline forms with acetic and formic 
acids tte salts (0,H,N).2(HOAo), (c.>4«°) and* 
0,H,N(C0,H2), (156®-169®) which dfktil un- 
dhangM. 

Dl-methyl-di-pyridine (a,H,N) 2 . DipicoUne. 
Parapicoline. (310“-820®). S.0.1T2. H.F.p. 
8084 (Bamsay; that for picoline being 3763). 
Formed by boiling bone-oil picoline (6pta.) with 
sodium (1 pt.) for two days (Anderson, A. 105, 
344), Pale-yellow oil miscible with alcohol 
sad ether. Bromine-water gives a pp. of 


0„H,JBrN,H,Brr—0,.2H|,NjHJPtCl,: peile-ysllotr 
powder. Its anrochloriae is decomposed by 
boiling water (0. de Ooninok, Bl. [2] 45,131). 

Methylo-iodide C, 2 H„N,(MeI) 2 . Yellow 
powder, v. sol. water, almost insol. alcohol and 
ether. Yields C, 2 H,,N 2 Me 2 PtCI, and 
0,2H„N^e,I,. ^ 

(oo)-Di-mathyl pyridine 0,H,N %.t. 

^'^CMe'C^^^®'' oo-LvMdint, 

Idol. w. 107. (142° cor.) (L.l; 145° (E.). S.G. 
g -942. ‘ 

Occurretice .—In coal-tar, being obtained by 
extracting with H-SO,, ppg. by alkali, and sepa¬ 
rating from the isomeride (157°) by fractionating 
(Lunge a. Bosenborg, B. 20, 127 ; Ladenburg a. 
Both, A, 247, 28). It occurs also in bone-oil, 
and may be obtained from the fraction (135®- 
145®) (Both, B. 19, 786). 

formation .—1. By the action of cinnamic 
aldehyde dad alcoholic NHjOn acetoacctic ether, 
the resulting dihydride of styryl-di-methyl-pyr- 
idine dicarboxylio other being saponifled, oxi¬ 
dised by KMnOj, and the di-methyl-pyridine 
tricarboxylic acid so produced distilled with 
lime in a current of hydrogen (Epstein, A. 231, 
18).—2. By distilling its dicarboxylio acid with 
lime (Engelmann, A. 231, 54).—3. By distilling 
oxy-di-methyl-pyridiiie (lutidone) with zinc- 
dust (Conrad a. Epstein, B. 20, 162). 

Preparation. —Crude piooline (139°-142°) 
from bone-oil is dissolved in excess of HClAq 
and a hot solution of IlgCl, is added. The 
double salt which is ppd. is rccrystallised and 
decomposed by aqueous NaOH. The base is 
finally separated by solid KOH (Ladenburg, A. 
247, SO). 

Properties. —Liquid, siuelling and tasting 
like pyridine, sol. cold water, the base sepa¬ 
rating again on warming. Its aqueous solution 
ppts. solutions of Zn80„ CdSO„ b'eSO,, and 
Fed,. With CuSO, it gives a pale-blue pp. 
not turned black by heating. With AgNO, it 
gives minute needles of B'-AgNO,. Dilute 
KMnO, oxidises it to pyridine dicarboxylic acid 
[227®]. 

Salts.—’"B'llCl. Deliquescent needles.— 
B'jHjPtClf. [208°]. Orange-red monoolinio 
plates; o:6:c - -892:1: -660; 8 81® 65'. V. sol. 
hot, m. sol. cold, water, insol. alcohol.— 
B'HAuCl,. [124®]. Yellow needles (from very 
dUute HCl).—B'HHgCl,. [186°]. Thin plates 
(from acidulated water).—B'HHg. 2 Clj (Mohler, 
B.. 21, 1008).- -B' 2 H. 2 OrjO,. [92’]. Orange 

prisms.-B'(NH 2 )H]Cr 20 ,. [c. 160®].—Piorate 
[169®]. Yellow needles or thin plates. 

(aa)-Di.methyl-pyridine hexahydride 

0,H..N f.e. NH<CH“®;C^0H,. (127»- 

130°). *8.0. § -8492. Formed by reducing the 
corresponding di-methyl-pyridine in alcoholic 
solution with sodium (Ladenburg, A. 247, 87; 
B. 18, 64). Colourless liquid, miscible with 
water, alcohol, and ether.—B'HCl: non-deli- 
quescent needles, m. 4ol. water.—B'HBr. 
Needles, v. sol. water.—B'jHjPtCl,: [212®]; 
brange-red crmfels. 

(aqd-BimetSyl-pytidiae 0,H,N i.». 

N<®|.®q^OMo. iMMim. [Ury. 8.0 
J-8493. S.20. 
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OtiurTtlke0.—lii coal-tar oil, being extracted 
with other bases bj (I^adchburg a. Both, 
J3. 18, 018; liunge a. Bosenberg, B. 20, 131); 
Ladenbarg, 21, 286). 

Form^ion. —1. By distilling oxy-di-methyl- 
pyridino with zino-dust 

(Hantzsoh, B. 17, 2908).—2. By distilling its 
tri-oarboxylio acid with lime (Hantzsch, A, 215, 
66).—3. By distilling with limo the acid 

ether of which is 

obtained by condensation of an equal number of 
molecules of acetoacetio ether, aoctio aldehyde, 
and acetio aldehydc-aminouia (Michael, B. 18, 
2020 ). 

PreparaUnn.—'Sho fraction of coal-tar bases 
boiling between 165° and 160° is dissolved in 
dilute HClAq, cone. HCIAq is then added, fol¬ 
lowed by a hot concentrated solution o{ HgCl^, 
The double salt which then crystallines out is 
decomposed by distilling with NaOHAq (Laden- 
burg, A. 247, 35). 

Properties. —Liquid, smelling like pyridine, 
dissolving in 6 pts. of cold water, less soluble in 
hot water. Miscible with alcohol and ether. 
Easily volatile with steam. Oxidised by KMnO, 
to pyridine dicatboxylio (lutidinic) acid [235°]. 
Beacts with benzoic aldehyde and ZnCL^ forming 
etyryl-roethyl-pyvidine (Bachdr, B. 21, 3071). 

Salta.—B'HHg.^Cl, .Jaq. Needles. Molts at 
132° when anhydrous. Mohlor (iJ. 21, 1008) 
obtained from coal-tar lutidino in acid solution 
a salt B'HHgCl:,.—B'.,H PtCl,. [220°]. Plates 
or prisms.-B'HAuCI I: amorphous pp., chan¬ 
ging to prisms.—“BHCl: slender needles.— 
“B'HBr. Needles.—Picrato. [179°]. Needles, 
si .sol. cold water. 

(o'v)-Di-methyl-pyridine hexahydride 

idhie. (141°). S.G. 2 -8015. Obtained by 
reducing the corresponding di-methyl-pyridine 
in alcoholic solution with sodium (Ladeuburg, 
A. 247, 88). Colourless strongly alkaline liquid, 
smelling like piperidine. Fumes with HCl. M. 
sol. water, v. e. sol. alcohol and ether. 

Salts.—li'IICl. [23.5°]. Long colourless 
needles, v. sol. water.—B'lllJr. [142°]. Short 
needles, v. e. sol. water.—B',H.JPtCl,: groups of 
yellow needles. 

(88)-Di-mothyl-pyridinc C,II,N t.e. 

S.G.J-9014. Ob-. 

tained by heating with lime tfio di-methyl-pyr¬ 
idine carboxylic acid formed by oxidation of the 
(/18a)-di-methyl-ethytmyridine produced by heat¬ 
ing propionic aldchyde-ammonia with propionic 
aldehyde (Diirkopf a. OOttsch, B. 23, 1113). 
Transparent, strongly refracting liquid, with a 
pleasant odour characteristic of (3)-alkyl-pyr- 
idines; m. sol. cold water, si. sol. hot water. 
Yields on oxidation a pyridine dioarboxylio acid 
[816°]. * 

Salts.— B'^H^tOl.. [256°]. Dark-red 

needles and plates, si. sol. water.—B'HAuCI,. 
[149°]. Yellow needles, si. sol. water.—Mercury 
double chloride. [176°]. Long needles, si. 
sol. cold water. 

(oflO-DLaethyl-pyridUis 

Vofc m. 


(162°-166°). Occurs in ooal-tar (Lunge a. Bo- 
senbarg, B. 20, 134). Yields isooinobomoionic 
(pyridine dicarboxylic) acid on oxidation. 

(w).l)i-methyl-pyridins tetrabydride ? 

C,H„N U. NMe<^g^-®|[«>CH,. Formed, 

together with MoCl, hydrocarbons, mothyiamiue, 
NH„ and other bases, by heating anhydro-cego- 
nine with cone. HCIAq (Einhorn, B. 22, 1362). 
Oil. When heated wiUi cone. HCIAq at 280° it 
yields a mixture of bases which appear to yield 
methyl-pyridine when distilled over zino-dust.— 
B'HAuCI,. [212°]. Small needles, m. sol. water. 
—B'C„H.,(NO.,):,OH. Long needles, v. cl. sol. hot 
water.— ’‘B'HCl: very hygroscopic. 

Di-methyl-pyridine of bone oil (156°-159°) is 
a mixture of (a 7 )-di-methyl-pyridine, (a;3)-di- 
methyl-pyridine, (/8)-ethyl-pyridino, and (yV 
ethyl-pyridine. The existence of these badbs is 
shown by the production of the corresponding 
pyridine di- and mono- carboxylic acids on oxi¬ 
dation by KMnO, (Wcidcl a. Herzig, Af. 1, 1; 
Weidel a. Pick, M. 5, 658 ; cf. Anderson, A. 80, 
6). Bone oil also contains (aa)-di-methyl-pyr- 
idine (o. supra). Groville Williams (C. J. 7, 97; 
Pr. 13, 311) obtained a lutidino from coal-tar ; 
this has since been shown to contain (ca), {ay), 
and (a8) di-methyl-pyridines (v. supra). Oechs- 
ner de Goninck (Bl. [2] 41, 249) found W-othyl- 
pyridine (154°) in coal tar. Lutidines nave also 
been obtained by distilling the bituminous shale 
of Dorsetshire (Williams) and peat (Church a. 
Owen, P. M. [4] 20, 110). Among the products 
obtained by distilling cinchonine with KOH 
Occhsner do Coninok (G. B. 91, 296) obtained a 
lutidine (165°), V.D. 3-8 (calc. 3-7); S.G. 2 -969, 
which formed a deliquescent crystalline hydro¬ 
chloride and a platinoolilorido B'jH^l'tCl, crystal¬ 
lising in orange-red needles, converted by boiling 
water into B'-jEtCl, crystallising in yellow needles. 
When brucine is distilled with KOH it yields a 
lutidine (166°) whence B',,H.,PtCl, [180°] and 
B'jPtCl, [205°] (Oechsner de Coninek, 0. B. 96, 
298 ; 96, 437). Lutidine aurochloride B'HAuCI, 
is decomposed on boiling with water, yielding 
first thin red plates of B'HAuCl,B'^uCl„ and 
then a red orvstallino pp. B',AuCl, (0. de Co¬ 
ninok, Bl. [2] 34, 634). 

Di-methyl-pyridine dihydride C,H||N. (199°). 
V.D. 8'3. Occurs in cod-liver oil (Gautier a. 
Mourgues, C. B. 107, 111; Bl. [3] 2, 213). Co¬ 
lourless strongly alkaline and caustic oil; absorbs 
CO., from the air. Poisonous. Its salts taste 
bitter. Oxidised by boiling aqueous KMnO, to 
methyl-pyridino carboxylic acid and a little pyr¬ 
idine carboxylic acid. 

Salts.—'li'IICl: confused needles, y. sol. 
water.—'B'HNO,. Beduocs AgNO,.— B',H,BO,. 
Groups of deliquescent needles.—B',H,PtCl-, 
Lozenge-shaped plates, loses HCl on boiling with 
water. 

Metkyio-iodideB'MoI. Colourless needles, 
sol. water and alcohol. Yields a tri-metbyl- 
pyridine dihydride on treatment with potash. 

Di-methyl-pyridine hexahydride. Mcthylo- 
iodide C,H„NMoI. [192°]. Formed by heating 
(8)-pyridinc hexahydride with Mel andMeOH at 
100° (Hesekiel. B. 18,3099; A. 247,69). Needles 
(from acetone). Not decomposed by aqueous 
koH. Yields (0,H..NMeCl),PtCl„ an orangs 
orjstalline pp. turned black at 234°. 


BB 
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, (irt>1M:«ietIiyI-p7Ttdl]M 0^„N <4. 

W-OoIWfw. (173'^cot.) 

IH.; M.); (168^ (D.), S.G. -917 (H.); -922 
(M.); 1 ‘9312 (D.). Oconrs in coal-tar, (rom 
vhioh it may be obtained by fraction^ distilla¬ 
tion followed by ppn. of the bases by S,FeCy, 
(Mohler, B. 21,1011). Formed by heating with 
quicklime the potassium salt of its dicatboxylio 
acid, which is obtained by the action of nitrous 
acid on its dihydride produced from aoetoaoetio 
ether and aldehyde-ammonia ^Hantzsch, A. 215, 
82). Formed also by heating acetone with 
IiH,CI for 8 days at 266°, CH, being evolved 
(Biehm, A. 238,1C), and by heating acetone with 
aldehyde-ammonia for 10 hours at 200° (Diir- 
kopt, B. 21, 2713). 

Properties. —Liquid which turns brown in the 
air.' More than 8 times as soluble in water as 
aldehyde-collidine. Less soluble in hot than in 
cold water. It differs also from aldehyde-colli¬ 
dine in giving a pp. with AgKO„ an orange crys¬ 
talline pp. with GrO„ and an aurochloride that 
melts under vrator. It is oxidised by KMnO, to 

^'^C(CO H)'cU^*^^® nvitonio acid. 

Bromine added to its solution in C3, forms un¬ 
stable orange crystals of OgHuMBr, (Pfeiffer, B. 
20,1344). 

Salts.—BUGS. Slender, non-deliqnescent 
needles.—B'^,PtCl,: yellow crystalline pp.— 
B'BJSluCI.. [113°] (H.); [116°] (M.); [106°] 
(D.). Needles (from hot water).—B'HHgjCl^ 
[156°]. — B'HI. — “B'HNO, [above 800°].— 
B',H,CtjO,. Yellow prisma, decomposing at 
190°.—‘B'ASO,. [203°].—Pier ate. [166°] 
(M.). Silky yellow needles, si. sol. water, v. sol. 
alcohol. 

Bc/ercncs.—Di-BnoMO-TRi-METHn.-ptEniisB. 

Tri-methyl-pyridine dihydride C,H„N. Di- 
hydro-collidine. (175°-180°). Formed by 
beating its dicarboxylio ether (obtained from 
aldehyde-ammonia and acetoacetio ether) with 
dilute HClAq at 130° (Hantzsch, A. 215,44). 
Pungent oil with alkaloidal smell. Alkaline to 
litmus, V. sol. cold water. Precipitates the 
hydroxides of Mg, Zn, and Fe from solutions of 
their salts.—B',H.jPtCl,. Minute needles which 
blacken at 200°.—BUI. 

Polymeride 0„H»|N, TeirahydrodicoHid- 
ine. (255°-260°). Formed at the same time 
as the ptecemng. — C„H 2 ,N^,FtCl,. — 

'*^r^Mthyl.pyridine hezahydride 0^„N 
U. NH<^|“®;^^CHMe. CapelUdine. 

(146°). S.G. I ‘8476. Formed by reducing 
s-tri-methyl-pyridine in alcoholic solution with 
sodium (JaecUe, A. 246, 43). Formed also, 
together with s-tri-methyl-pyridine, by heating 
acetone with aldehyde-ammonia afh;200° (Duv- 
kopf, S. 21, 2716). Liquid, smelline^like piper¬ 
idine, si. sol. water, miscible with idcohol and 
ether. Unlike s-tri-metbyl-pyridine it ^ves a 
brownish-black pp. with Hg 2 (NO,)p Gives no 
pps. with HgCl, or piorie acid. 

Salts.—BUCl. Needles or prisms, t. s. 
boL water and alcohol.—BUBr.—B',^PtCL. 
[206°] (J.); [244°] (?.). 

Issmerides of tri-methyl-pyridine o, MBirm- 
.W (1,8)- oollidinek. 


sMehyde-eoUicItna Ind other te(tfertd«i sis 
desoribed. 

A eoUidins dihydride (310°), 8.9.2 

1'039, is oontained in putrid horseflesh and 
putrid beef, and forms a crystaUine hydro- 
ohloride and platinoohloride (Gautier, Si. [3] 
48,12). 

Tetra-methyl-pyridine dihydride 0,H,jN 4 a 
NH^[^^' gy®^CMe. Dihydroparvoline. 

(169°). Formed byheatirg potassium pyrrole 
carboxylate with Mel and MeOH at 120° (Ciami- 
eian a. Anderlini, B. 21,2862). Basic liquid.— 
B'HAuCl,. [110°]. Yellow needles. 

Tetra-methyl-pyiidine hexahydride 0,H„N 

4.«. NH<®™® ®™«>CHMe. ParpevoUnc 

(161°). Obtained by reducing tho preceding in 
alcoholic solution with sodium (C.a. A.). Liquid, 
smellingjlike pyridine. Does not turn brown in 
air.-B'H^uCl,. [119°]. Yellow needles. 

Methylo-iodide B'Mel. [262°]. Prisms, 
V. sol. water, insol. ether. 

A parvollne OsHuN (o. 200°) is present 
among the products of the putrefaction of horse¬ 
flesh (Gautier, Bl. [2] 48,11). It is an oil which 
resinifles in the air, and forms a flesh-coloured 
platinochloride. 

A parvoUne C,H, 3 N (188°) occurs among tho 
bases obtained by distilling cinchonine with 
KOH (0. de Coninck, C. B. 91,296). 

Penta-methyl-pyridine dihydride 0„H„N 

U NMe<g^;^“^CMo. (189°); (46° at 

7 mm.). Prepared by heating v-methyl-pyrrole 
with Mel, K,CO„ and methyl alcohol at 140° 
(Ciamioian a. Anderlini, Bend. Accad. Line. [4] 
203; B. 21, 2863 ; 22, 668). Formed also by 
heating tetra-methyl-pyridine dihydride with 
Mel (Anderlini, B. 22, 2607). Oil, with strong 
alkalme reaction.—B'HAuCl,. [100°]. Yellow 
needles. Beacts energetically with Mel, form¬ 
ing an oily product, whence successive treat- 
mentwith AgCl and AuCl, yields OjJIjiNHAuOl,, 
which crystaUises in thin golden-yellow needles 

rioo°]. 

UETBTL-PYBIDINE OABBOXYLIO ACIO 
0,H,NO, 4a N<^®;^^0.C02H. Pkolim 

carbo^lie acid. Formed by heating methyl- 
pyridine dicarboxylio (uvitonio) acid at 276® 
(BOttinger, B. 14, 67; 17,92). Trimetrio orys- 
tpls (containing aq), sol. hot, si. sol. cold, water 
and alcohol, ne^ly insol. ether. Sublimes 
without melting. Forms salts both with aoids 
and bases. Yields on oxidation with KMnO^ 
pyridine dicarboxylio (lutidinio) acid. 

Salts.—^HA'HCl: prisms. — BaA',llaq: 
veryjBoluble needles.—CaA',aq: very soluble 
four-sided colourless prisma.—CaA',aq: blue 
pp.—’■AgA'; white pp. 

Hethyl-pyridine carbozylio acid 0,H,NO, 4 a 

a®** 

Hethyl-earbopyridie add. [212°]. Obtained 
by heatingmethyl-pyridine dicarboxylio (methyl- 
quinolinic) acid at 170°, or by warming it with 
HOAc (Hoogewerff a. Van Dorp, B. T. 0. 2, 21). 
Formed also Ivthe slow oxidation of (8)^1- 
lidine by EMnO, (0. de Ooninok, A, Oh, [Q 27, 
493; SU [3] 48, 107). Neeles, t, lol. hqt 
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miff. (taSdiaed b 7 KMnO| to pyridine dicarb- 
oxvlialfe&iohomeronio) aoid. 

Ball*.— KA.'! amall platea.—OnA',: small 
blue erystals.—AgA': needles.—HA'HCl: small 
prisms. — (HA') APtOl,; orange prisms. — 
HA'HAnCl^: yellow ndbdles. 

(al'Xet^l-pyridine (A)-oarbozyllo acid 

' „OMe.OH«, 

Formed by oxidisi^ {o)-methyl-(3')-ethyl-pyr- 
idine (aldehyde-collidine) with a 2 p.o. solution 
ot KMnOi, allowing the mixture to stand for 48 
hours, and then heating to 60°. The filtrate 
from MnO, is neutralised by HjSOi and evapo¬ 
rated, the residue is extracted with alcohol and 
the aoid purified by moans of its silver salt 
Piirkopf, B. 18, 3432; Ladenburg, A. 247, 43). 
Prisms, v. e. sol. water and alcohol. On distil¬ 
lation with lime it yields (o)-methyl^yridino 
(128°). KMnO, oxidises it to pyridiAe dioarb- 
oxylio (isocinchoineronic) aoid. 

Salts.—(HA').^jPtCl.. [240°]. Aggregates 
of needles, v. sol. water, insol. ether-alcohol.— 
(CuA'.,).,Cu(OAo),. Crystalline powder, formed 
by boiling a solution of the aeid with cupric 
acetate. The silver salt is amorphous. The 
auroohloride forms yellow needles [o. 202°]. 

Methyl pyridine carboxylic aoid C,.H,NO.if.«. 
j,^C(^CO,H).CH^(,jjg [0.260°]. Formed 

in small quantity, together with pyridine (ay)- 
di-carboxylio acid, by oxidising (ayl-di-methyU 
pyridino with KMnO, {Bach6r, B. 21, 3030), 
Plates (from alcohol), v, e. sol. water. It is 
possibly identioal with the isomeride described 
by Bdttinger (v. sujira). 

( 3 )-Methyi-pyridine (3')-carboxylio aeid 

N<CH:cS)^)><^H- Formed by 

heating (3)-methyl-pyridine (a3')-dicarboxylio 
aoid with JIOAo and AOjO at 225° (DUrkopf a. 
Gottsoh, I). 23, 1113). White mass, m. sol. 
water. Its aqueous solution is not coloured by 
FeSO,. 

Methyl-pyridine dicarboxylio acid 
O.H,NO, U. 

tonic acid. [274°]. Formed by the action of 
ammonia on pyruvio aoid (BSttingcr, A. 183, 
330 ; 208, 138; B. 13, 2032; 16, ,H5; 17,144). 
Formed also by oxidising s-tri-methyl-pyridinc, 

at di-methyl-ethyl-pyridiue, 

with KMnO, (Altiir, A. 237,101: Darkopf, B. 21, 
2717). Minute six-sided trimetric plates (Fried- 
ISnder, J. 1882, 367), v. si. sol. cold, si. sol. hot, 
water, m. eol.NHAfi and HClAq, v. sol. aniline, 

E henol, HO Ac, and glycerin, el. sol. isoainylaloo- 
olandohloroform.insol. benzene andCS.^. Gives 
a violet-red colour with FeSO,. It is a powerful 
antiseptic. Yields («)-methyl-pyridine on distil¬ 
lation with lime. Split up by heat into CO, 

and N<oH® CH>®-°®«®- 
oxidises it to pyridine tricarboxylic acid. Brom¬ 
ine-water forms bromoform, CO„ and fonnio 
ftoide 

8*lt»,-(NHJHA": powder.-^" 
(usorphooi.—OoA" 4aqi prlsnw.—BaA' 2aq: 


slender needles.—CuA" 4aq.—0n,(OH)Ai" 9aqi 
>‘PbA": dense pp.—AftA"*®* gelatinous pp. 
Xethyl-pyric^ di-carboxyUc aeid 


U. 


N<gg O»H)=C(CO^ ;»OM^ 


O.H,NO, _ 

Melhyl^uinolinie acid. [c. 183°]. 8. '84 at 10°. 
Formed by the oxidation of {Py. l)-methyU 
quinoline (lepidine) (1 pt.) by KMnO, (7| pts.) 
(E&nigs, B. 12, 983; 14, 103; Hoogewerff a. 
Van Dorp, B. T. 0. 2,16; B. 13,1639; 14,646). 
Tables or prisms, sol. hot, si. sol. cold, water, si. 
sol. alcohol, ether, and benzene. Decomposes 
on fusion into CO^ and metbyl-pyridine carb¬ 
oxylic aoid [210°], which on further oxidation 
yields cinchomeronio acid. KMnO, oxidises it 
to pyridine (a).tricarboxylio acid. The aqueous 
solution of the acid gives pps. with the aeetatea 
of Pb, Ba, and Cu, and a yellow colour .with 
FeSO,. 

Salts.—KHA"2nq: needles.-KHA" 6aq.— 
Ag 2 A"aq: crystalline powder. 

Methyl-pyridine dicarboxylic aoid 0,H,NO, 

C(CO*H)^®^ Methyl-dinicotinic 
acid. [246°-260°]. Formed from methyl-pyridine 
tricarboxylic aoid 

by heating at 160° (Weber, A. 211,9). Spherical 
groups of needles (containing aq),_ ri. sol. cold 
water. KMnO, oxidises it to a pyridine tricarb¬ 
oxylic acid.—HA'HClaq: transparenteiloroBoent 
crystals.—PbA" 2aq : crystalline pp. 

Methyl-pyridine dicarboxylio aoid 

®'’^c^ajn)~:C(co,n)^®® “ 

Obtained by oxidising the di-metbyl-ethyl-pyrid- 
ine, which is formed by the action of NH, on 
propionic aldehyde (Durkopf a. GOttsch, B. 23, 
638, UlO), and by the action ot paraldehyde 
on propionic aldohyde-aaimonia (Diirkopf a. 
Schlaugk, B. 21, 834). AVhite powder (from hot 
water). The K, Ag, and Cu salts are si. sol. 

Methyl-pyridine hexahydrido dicarboxylto 
-CH,—CII,.CH, 

acid C,H„NO, i.e. NH<; I 

\cMc(CO,lI).Cn.CO,H 
[127°]. Cinckoleuponic acid. A product ot ^e 
oxidation ot cinchonine by chromic aoid mix¬ 
ture (Skranp, .If. 9,780). Prisms (containing aq); 
v. e. sol. water, insol. alcohol and ether. ^ Ao,0 
at 125° forms an amorphous acetyl derivative 
0,H„AoNO,. DistiUation of the lead ^t over 
zinc-dust yields a small quantity ot pyridine. 

Salts.—PbA"; powder, v. e. sol. water.— 
HA"IIC1. [194°]. Trimetrio crystals. [«],- 
84'4° at 18-7'. 

Nitrosajninc C,H„(NO)NO,. [168°]. W* 
ntetric crystals, si. sol. cold water, m. sol. alco¬ 
hol. Warih cone. HClAq reproduces 0,H„NO, 
and nitrous acid.—BaA" (at 116°). Deliquesoeni 
amorphous powder, in sol. alcohol. 

•In the preparation of oincholeuponio arid a 
•base called oinoholeupone C„H„NO, Is also 
formed. It yields oincholeuponio acid on oxida¬ 
tion with chromic aoid mixture, and ethyl- 
Dvridine on distillation over red-hot zinc-dust, 
it forms the salts (0,H„NO,)Ha [200»], 
B'ja,PtCl, 8Jaq and B'EAuC^ [203°], an Metyl 
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Ifirirative 0,11,^oNO, [131°], and anitrosamine 
OtH«(NO)NO,[84-']. 

■ethyl-pyridine trifiarbosylie acid C,H,NO, 

** **^c|cO,H):c|co‘h|^®®‘ [226°]. Formed 

by oxidising witlvKMnO, 

(Weber, A, HI, C). Spherical aggregnlea (con¬ 
taining aq). At 150° it slowly gives ofl C0„ 
yielding metliyl-pyridine dicarboxylio acid 
(246°-260°].~KH,A"', 6aq: spherical aggre¬ 
gates.—AgELjA'" 2aq: needles (from Imt water). 
Ketbyl-pyridine tricarboxylic acid 

Methyl-carbo. 

iinicofinie acid. Formed by the o.vidation of 
(oyl-di-methyl-pyridine dicarboxylio acid by 
KMnO, (Weber, A. 241, 25). Needles (contain¬ 
ing aq) or prisma (containing 2aq). Less soluble 
in water than the preceding acid. Turns yellow 
at 205°, and completely decomposes at 200°. 
FeSO, oolonrs its solutions deep red. The cal¬ 
cium salt yields ( 7 )-methyl-pyridine on distilla¬ 
tion. 

■ethyl-pyridine tricarboxylic acid 

tricarb. 

oscylie acid. [238°]. Formed by the oxidation 
of ilavenol (1 mol.) with KMnO, (9 niols.) (Fischer 
a. Tauber, B. 17, 2920). Formed also by oxidis¬ 
ing potassium tri-mctbyl-pyridiue carboxylate 
with aqueous KMnO, (Michael, A. 225, 140). 
Slender needles (from water). Does not com¬ 
bine with acids. On further oxidation with 
KMnO, it yields pyridine tetra oarboxylio acid 
[227°]. FeSO, colours its solution brownish-red. 
Salts.—BaA": amorphous pp.—Ag,A", 
■ethyl-pyridine tetracarboxylic acid 

C..H,N0. i.e. N<gcO,^i;§cSHi>CMe. 
[199°]. Obtained by boiling potassium tri- 
methyl-pyridine dicarboxylate with a solution 
of KMnO, (Hanlzsch, A. 215,57). Small prisms 
(from water); v. c. sol. water, m. sol. alcohol, si. 
sol. ether. Gives (7)-picoline on distillation with 
liine. Its neutral salts crystallise with difficulty. 
Neutral solutions give pps. with salts of Pb and 
Ag, mercurous salts, and Ba(OAc)„ but no pps. 
with dilate BaCi,or with salts of Mg,Zn, Mn, Ni,Co, 
and Cu, and mercuric salts.—K,H-A'x4aq: large 
trimetric tables, v. sol, hot water, with acid re¬ 
action.—KH,A*'’2aq.-CayA‘'4aq; ppd. by add¬ 
ing NH, and CaCI,.—MgjA'vCaq. 
SUmethyl-pyricine carboxyiic acid 

OANOjie. Zulidine 

carboxylic acid. Obtained by saponifying with 
alcoholic potash its ether, which is formed by 
adding acetic aldehyde (50 pts.) to a mixture 
of aeeto-acetio ether (130 pts.) and aldehyde- 
ammonia (61 pts.); the reaction, which sets in 
at once, being completed by heating to 100° 
(Michael, B. 18, 2020). Transparent prisma 
(containing 2 aq); t. sol. water and alcohol. 
Gives (ir]')-lutidine on distillation with lime. ,On 


thick tables. - (HA0,H,PtCa,2aq. ' [216°]. 
Beddish-yellow prisma. 

[246°ancor.). Yellowish 


oil, not volatUe with steam.—(BtA},B^tCI. 
[101°]. Thin yellow pointed prisms { T.^ici 
water and strong aioohol. 

Bi-methyl-p^dina carboxylic acid 

acid. [158°]. Formed by oxidising s-tri-methyl- 
pyridine with KMuO, (Altar, A. 237, 183). 
Small crystals; v. e. sol. water and alcohol, 
m. sol. other. Yields (a 7 )-di-meth^l-pyridine 
on distillation with lime, /rits metallic salts ace 
T. sol. water.—B'HCI aq : minute white needles, 
V. e. sol. water. —B',U,l'tCl,4EtOH. [221°]. 
Prisms. 

Oi-metbyl-pyridine carboxylic acid 

^“^CMe C(CO^H)^®®’ ■ »tco<inir. 

acid. [1(50'). Prepared by distilling the mono- 
cthylic ether of di-melhyl-pyridine dicarboxylio 

acid N<gy®;c{co’Hj>CH (Weiss, B. 19,1308). 
Needles (containing Jaij) j v. o. sol. water. 
Oxidised by KMnO, to the corresponding pyr¬ 
idine tricarboxylic acid.—AgA'. -HA'HCI: small 
prisms.—(HA'),H^tCI,2aq: orange needles. 
Bi-methyl-pyridine carboxylic acid 

N<qC^:C.Mo®>CH. [151°]. Formed by 
oxidising the jiarvolino obtained from propionic 
aldehyde and Nil, (Diirkopf a. GSttsch, B. 23, 
687; 1110).-(llA%Hsl’tCl,EtOH. V. sol. water, 
si. sol. alcohol. Decomposes at 200°. 

Ol-methyl-pyridine carboxylic acid 
0,HjMe,N.CO,H. Formed by saponifying, by 
alcoholio potash, its ethyl ether, which is pro- 
duced from acetoacotic ether (30 g.) by heating 
with formio aldehyde (5 g.) and ZnCI, (30 g.) for 
12 hours at 100 ’ (Canzoncri a. Spica, 0. 14,449). 
Silky needles; v. e. sol. water.—HA'HClaq. 
[220°]. Transparent rhombohedta (from 
water).—(HA'),H,PtCl,: red crystals. 

Ethyl ether EtA'. (200'). Oil. 
Di-methyl-pyridine dicarboxylic acid 

C.H.NO, i.s. N<™®'®j®gg>CMe. {ay).Di. 

methyl-di-nicotinic acid. [268°]. Obtained by 
beating (a 7 )-di-mcthyl-pyridine tricarboxylio 
acid at 176° (Weber, .4. 241, 20). Formed also 
by oxidation of the corresponding tetra-methyl- 
pyridine (Diirkopf a. Guttsch, B. 23, 1112). 
Needles (containing 2 aq (W.) or anhydrous (D. 
a. G.). Its solution is not coloured by FeSO,.— 
PbA": gelatinous pp., becoming cr^talline on 
boiling.—H4t."lICil aq: slender needles, decom¬ 
posed by water.— (n,A''),H,PtCl,; orange tables, 
melting above 300°. 

Di-methyl-pyridiae dicqrboxylio acid 

^‘^0(COJEr):0(CO^^®*** 

n<C{CO^?otM“«- 

Formed b^ oxidising s-tri-methyl-pyridine carb¬ 
oxylic amd in neutral solution with KMnO, 
(Michael, A. 326,187), Pfbms (from water),— 
CaA".-MgA" 8aq.-(H,A"HCl)JPt01, 6aq. 
Dl-methyl-pyridine dicarboxylio acid 

N<CMmoP|l>°®- 

acid. Formed by saponifying with aloohoUe 
potash its ether, whitm is produced by passing 
nitrons acid gas into di-methyl-isopropyl-dioarb* 
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njtio athAr in alcohol ffingelmann, A. 381,60). 
Its ethei is also one ot tne products of the action 
ot Bcotoacetic ether on hexamethylene tctramins 
at 170® (Griess, B. 31, 3740). The same ether 
appears to be tormod by oxidising with nitrous 
acid gas the product c^btained by the action ot 
phenyl-acetic aldehyde on aoeto-aoetio ether and 
ammonia (Jeaurenaud, B. 31, 1784), Slender 
needles (containing J aq). Melts at a very high 
temperature. V. si. sol. cold water, alcohol, and J 
ether. KMnO, oxiihses it to pyridine tetra-’ 
carboxylic acid. On distillation it yields CO, 
and di-methyl-pyridine carboxylic ^cid. Distil¬ 
lation over CaO yields (aahdi-inethyl-pycidine. 

Salts.—BaA" 3 aq.—PbA" 2aq: amorphous 
pp. changing to stout prisms.—H,A"HC12aq: 
prisms. 

Mono-ethyl-elher EtHA". [ISl®]. Ob¬ 
tained by decomposing the di-etbyl ether (1 mol.) 
with alcoholic KOH (Imol.) (Weiss, B. 19, 
1308). Needles (from water). Its neiftral solu¬ 
tion is ppd. by salts ot Ag, Hg, ^nd Co.— 
EtHA"HCl 2aq. [90°). Needles (irom water). 

Diethyl etherEt,A". [73°]. (302°). Long 
white needles.—Et.,A"ILt.oCl,; y. e. sol. alcohol. 

Di-methfl-pyrwue dicarbozylio ether di- 
hydride C,H,NMe,(COJEt),. [170°]. Formed 
by heating acetoaoetio ether (20 g.) with ZnCI, 
(20 g.) and hexamethylene tetramiuo (4g.) at 
100° (Griess a. Harrow, B. 21, 2740). Four- 
sided plates or needles, almost insol. water, si. 
sol. (feld alcohol and ether, v. sol. chloroform. 
By treatment with nitrous acid, or even by 
solution in hot dilute HOI, it is oxidised to 
C,HNMe,(CO,Et),. 

Oi-methyl-pyridine tricarboxylic acid 
C.^NO, (.s. 

Udine triearboxylie acid. Dimethylcarhodini- 
eotinic acid. [212°]. Formed by oxidation of 
potassium tri-methyl-pyridine dicar boxylatewith 
KMuO, in a solution kept neutral by CO, 
(Hantzeoh, A. 216, 62; Weber, A. 241, 20). 
Crystallises from water in hard crusts composed 
of rhombohedra (containing 2uq). Split up by 
heat into CO, and (a 7 )-di-metbyl.pyridine di- 
oarboxylio acid. Yields (a 7 )-di-methyl-pycidine 
on distillation with lime. Its neutral solutions 
give no pps. with salts of Cu, Ag, or Pb, nor 
with Fe01„ but with Hg(NO,), a pp. soluble in 
hot water. 

Salts. — KH,A"'2aq. — Ba,A'",8(?)aq: 
minute needles.—MgjA'", lOaq. —Ca,A'", 8aq.— 

AgA'". 

Sl-methyl-pyr!dine triear.>oxylic acid 

N<SlcOfl!>0-00»=- S- 

Formed by oxidising potassium sty ryl-di-methyl. 
pyridine moarboxylate with cold aqueous EMnO, 
(Epstein, A. 281, 11). Crystallises from water 
in prisms (containing aq); almost insol. yvater, 
alcohol, ether, benzene, and chloroform. Turns 
brown at about 220° but decomposos without 
melting. Gives (o^-di-methyl-pyridine on dis- 
tillation with lime. A solution of its ammonium 
salt gives pps. with CaCl,, CdSO„ Hg.,(NO,)„ I 
AgNO„ Bn(^ Pb(OAo)„ and Bi(NO,)„ but not * 
with BaCl„ MgSO„ MnSO„ and alum, nor, in 
the oold, with ZnSO, or OoSO«. FeCl, gives a 
reddish colour. 

Salta-—H,A"'HC1: needles, decomposed by 


Lu- 


water and by alcohol. — Pb,A*',6aa. — 
Cu(NHjA'"4aq.-Ag,A'"8aq. 

TO-methyl-pyridine earbozylie acid 

C,H„NO,i.*. N<^“®-2^^>CMe. OolUdint 

carboxylic acid. [166°]. Obtained by sapont 
fying with alcoholic potash its ethyl ether, which 
is obtained by passing nitrous acid into its i- 
bydride (Hantzsch, A, 216, 42) and by heating 
the mono-ethyl ether ot tri-methyl-pyridine dl- 
cnrboxylio acid (Michael, A. 225,181). Crystal¬ 
lises from water in short needles or cubes (con¬ 
taining taq). Melts at 110° when hydrated, or 
155° when anhydrous. On oxidation with 
KMnO, it yields di-methyl-pyridine dicarbozylio 
acid, methyl-pyridine tricarboxylic acid, and 
pyridine tetracarboxylic acid. 

Salts, — KA': needles (from alcohol).— 
CaA', aq. — HATtCl: needles or prisms. - 
(UA').,H.,PtCl,aq. 

E thy I ether Mk'. (250°). S.G. “ 1-0315. 
Liquid, V. sol. ether, alcohol, benzene, and 
chloroform, insol. water, sol. dilute acids.— 
(EtA').H,PtCl,. [198°]. Prisms (from alcohol). 
—EtA'Mel. [128°]. Needles, v. sol. water and 
alcohol, insol. ether. With Ag,0 it yields crys¬ 
talline C„H„N02 3aq, whence C„H„NO,HCl aq 
(Hantzsch, B. 19, 35). 

Iri-niethyl-pyridine dibydride earbozylie 
ether C 5 H,NMo,.CO,Et. Formed by warming 
C,H.,NMe,(CO,Et)j, with HClAq (of 26 p.o.) at 
100° (Hantzsch, A. 216,40). Feebly basic oil.— 
(HA^HjPtCl,: minute needles. 

Tri-methyl-pyridine dicarbozylio acid 

0..H,.N0. i.e. 

Formed by saponifying with alcoholio potash its 
ether, which is obtained by the action of nitrous 
acid gas and alcohol upon its dihydride, which 
is itself produced by the action of aldehyde- 
ammonia on aceto-acetio ether (Hantzsch, A, 
216, 26). FluSy mass of needles (from hot 
water), melting above 800°, v. si. sol. cold, v. 
sol. hot, water, v. si. sot. alcohol and ether. 
Oxidised by KMnO, to di-methyl-pyridine tri- 
carboxylio acid, methyl-pyridine tetra-oarbox^ie 
acid, and pyridine pcntacarboxylio acid. De¬ 
composed by heat into CO, and tri-methyl- 
pyridine carboxylic acid. Bromine acting on an 
aqueous solution of the E salt yields di-bromo- 
«-tri-methy 1-pyridine. The salts which it forms 
with alkalis and alkaline earths arc very solu. 
ble, crystallise badly, have an alkaline reaction, 
and split up on heating into s-tri-methjl-pyr- 
idine and carbonates. FeCl, gives an intense 
red colour to a solution of the K salt,—E,A''.^— 

CaA''nq: needles. — BaA"8aq MgA" 2aq,— 

(CuA"),CuO llaq. — Ag,A". _ H,A"H012aq. — 
(H,A'')APtCl,. 

Dt-methyl ether Me^". [82°]. (386°). 
Formed by q;iidation of its dihydride by nitrona 
ifbid (Hantzsch, B. 16, 1947). White needles, 
V. sol. waW.—McA"HC12aq: long glistening 
prisma melting, when anhydrous, at 148°. — 
fMe,A"),H,Pl01,. [200°]. Orange spangles.— 
:«,A''HAnCl,. [103°]. Slender light-yeUow 

needles.—’‘Me,A"HNO,. [140°]. Prisms. 

Mono-ethyl ether EtHA"3aq. Formed 
from the neutral ether by boiling with the cal¬ 
culated quantity of potash dissolved in alaohol. 
Needles in radial groups (from aloohol), y. soL 
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« 4 ter. T. •!. iol. ether. Melts, when nnhydroua, 

*t i87».-HEtA"H01. [ITBO]. OnW- 
(EtHA") j,PtCl,2ftq; prunni 
Melts, wSn MihydtOTS, at 219 BaEtA ,8aq. 

_ BsEgt.", aq. — OhEt^', 8aq: needles. — 
CuEt,A"_ — CdEt^", 4aq. — ZnEt^A j 8aq. — 

AaHEt.A", oq: monoolinio prisms._ 

Di-ethyl ether Et^A". 
oQ. U 1‘087. Formed from its dihydriue 
Iv. infra) by treatment with HNO, or, better, by 
aleohol and nitrous aoid gas (Hantzsoh, A. 
216, 21). Bright-yellow viscid oil with faint 
odour and burning taste. Not vola ilo with 
steam. It has no action on litmus. It docs not 
ppt. metallic salts. With HgCl, it gives, only 
after a time, silky needles of a double compound. 

It dissolves in dilute acids.-Et^"IICl: very 
hygroscopic. - (Et A") APtCl,: rosc-colourcd 
tables. [ 184 '‘). -Et.^"HNO,: needles. [92’ . 
Et,A''in." [IVO’-na-]. park plates, which 
dissolve with rotation in cold water.—EtjA ni,. 

violet pyramids. ... 

Jiethylo-iodide of the diethyl ether 
EtA"MeI. [140°]. Formed by heating the 
ether with Mel and McOH at 120°. Crystalhne 
mass, more soluble in water or aleohol than 
EtA"Hl. It is ppd. unaltered from its aqueous 
solution by NaOU. Its aqueous solution is add 
to litmus. It is not affected by fuming HCl at 
160° or by alcoholie NH, at 150°. Concentrated 
aqueous KOH forms methyl-di-oarbo- 
oollidylium dehydride CnHuNO,. This 
substance orystallises in needles, [92^, v. e. sol. 
alcohol, V. si. sol. cold water, and distils with¬ 
out decomposition at a temperatip far above 
3C0°. It has neither aoid nor basic properties. 
When heated with H,SO. at 150°-180° it yields 
CO- HOAc, and methyl-pseudo-lutidostyrU 
C.H„NO. When • methyl-dicarbo-collidylium 
dSiydride ’ is heated in a current of HCl it loses 
CO, and forms methyl-carbo-eollidylinm 
dehydride 0„H„Npr This is also an mdif- 
ferent body: it crystallises in needles [103 J,_ v. 
sol. water, and boils above 340°. On heahng 
with H,SO, it evolves aoetio acid and gives 
niethyl-pseudo-lntidostyril (Hantzsoh, B, 17| 

^^^elhylo-ehloride at the diethyl ether 
Et.A'’MeCl. Formed by treating Et^ Mel with 
AgCl (Hantzsoh, B. 17,1019). Crystals. Fields 
(Et,A"),Me,PtCI, which crystallises in thick 

’”*'*Tri-nSS^l-pyridine dihydride dicarboxylic 
add 0„H,^0,4.*.NH<Cf-gCOg>cHMe. 

Methyl ether Me^"- 
bv the a^on of methyl acetoacotate on alde¬ 
hyde-ammonia (Hantzsoh, B. 10, 1940). 
heated with HCl it exchanges CO,Me for H and 
yields the methyl ether of the momwarboxylio 
acid. On oxidation with nitrous ^id it gives 

[181^ Formed 
by heating aoeto-acetic ether (62 g.) wth alde¬ 
hyde-ammonia (18‘6 g.) (Hantzsoh, A, 216, 8). 

IVopsrUM.—Compact colourless tables wun 
many &ets (from alcohol), with bright-blue 
fluorescence. V. si. sol. boiUng water, si. sol. 
cold alcohol, ether and 03j, m. soh benzene, 
V. sol. boiling alcohol, V. e. sol. chlorofonn. 
^ils above 316° with decomposition. 


Beaetion*,—t. Boiling cone. KOSAq has no 
action.-2. AlcohoUe NH, at 160° has no acUon. 

8 . Alcoholic potash slowly decomposes it, form¬ 
ing NH, andK,CO,.—4. BoUing dilute ac^ do 
not dissolve it; it forms no platmoohlonde.-- 
6. Cone. HjSO, dissolves it, but on pouring into 
water it is reppd. unchanged.—6. Warm mm. 
HCl completely destroys it, forming CO„ EtCl, 
NH,, aldehyde, and acetone.—7. HCl passed 
into an ethereal solution removes the H, 
(Hantzsch, A. 216, 87 )j^and forms other pro¬ 
ducts.—8. Aqueous HCl'* (26 p.o.) at 100 
forms hydro-tri-methyl-pyridine mono-carb¬ 
oxylic ethsr.-9. Dilute HCl at 130° forms ethyl 
chloride, CO„ and tri-methyl-pyridine dihydride. 
Another product is an oil composed of a kewne 
C,H,,0 (203°-209°), V.D. 4 20, which combines 
with'NaHSO., and with bromine, and with 
hydroxylamine yields crystals [70 ]■—lO- "i- 
trotis add removes H,, leaving tri-meUiyl-pyr- 
idine dicCrboxylic ether.—11. Bromine dissolved 
in CS, forms a dibromide of di-broino-tn- 
methyl-pyridine dihydride carboxylic ether 
NC,H,Br,{CO,Et).,H,Br, [88°]. This is extremely 
soluble in boiUng alcohol, and crystallises as 
yellow twin-crystals. Fuming HNO, converts 
it into the di-bromide of di-bromo-Ui^ethyl- 
pyridinc di-car boxylic ether [102°].—12. CWorMic 
forms thedi-ohloride of pcnta-chloro-tri-methyi- 
pyridine dicarboxylic ether, crystallising as 
woolly needles [150°]. 

Tetra-mothyl-pyrldlne dihydride carboxylie 
ether C,jH,,NO, i.e. 

by the action of paraldehyde and H,SO, <m 
methyl-amido-oxy-butyrio ether (Kuckert, B. 18, 
620); and, in small quantity, by the action of 
methylamine on a mixture of 
and aldehyde (Hantzsch, B. 18, 2580). Crys¬ 
tals, with blue fluorescence. 

vhthtl-PYBIDINE-HYDBIDESu. Methti.. 
pvanintB. 

DI - METHYI. - DIPYEID'n. 0,JB„N, _<•*. 
NO,H,Me.O,H,MeN. DipicolyU [84°]. (29<) - 
298°). Obtained by treating (a)-picoline with 
sodium at 80°-90°, exposing the product to wr, 
and fractionally distilling (Ahrens, B. 21,2930; 
Heuser, J. or. [2] 42, 430). Very deliquescent 
yellowish needles. With water it 'oiins a com- 
pound (containing 4aq) melting at 
oxidised by potassium permanganate it yields 
NC.H,Mo.CJI,N.CO.,H [193°], which on heating 
by itself or with FOAc yields methyhdipyridyi 
r<)4<’i _B'H Cl- Hygroscopic plates (from al¬ 
cohol). Picrate B'’ 2 C,H,(NO,h<^- [240 ].-- 
B"H,a,6HgCl,. [220°].-uB''H,PtCl, 5 sra^ 
plates; v. 4. sol. water, v. sol. HClAq. Dis¬ 
colours at 285°, but only partially decomposed 
at 276 °. —B"2HAnCl,: nodules (from cone. 
HClAq) decomposes at 200° (A.); [210°] (H.)^ 
The tin double salt melts at 180 . 

Dl-methyl-dipyrldyl dodteahydride 0|,H,4N, 
i.e. MeNO,H,q,H,NMe. D^M-dMper^l- 
(230®-236°). iformed, together with tn-methyl» 
dipyridyl dodecahydride, by treating the pr^not 
of the action of Mel upon dipyridyl do^oa- 
hydride (dipiperidyl) with Ag,0 (Liobrecht, B. 
19.2596). Idauid, miscible with water, but ss]^ 
rating on addition of NaOH—B"H,01i!{5gCl,)it 
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AoMnlent<^p., aoL hot wikter.—s small 
dark>red otrital*. 

Trl-rntthrl-dlpyridrl dodeoahydrida 0, 

t*. HM^,HrO,H.Me.NMe. ( 206 ° - Sia”). 
Formed as above. Yellowish oil; insol. water.— 
B'HjPtCl,: yellowish-red crystals; v. e. sol. 

TEI-METHTL-PYBIDYIENK MHYDEIDE 
DI-HETHYL DIKETONE C,sH„NO, i.e. 

„ .CMe.CH(CO.CH3)^CMe 

« <f-TT\r« ntno.oH 


- <5HMe.C(CO.CH:)^-- 
in vacuo). Fonnec^ by heating methylene ai- 
methyl diketone (2 mols.) with aldehyde- 
ammonia (I mol.) on the water-bath (Combos, 
Bl. [2] 61,16). Hexagonal prisms (from alcohol); 

insol. water. __. 

HETHYL-PYEIDYL-ACETYLENE TETEA- 
HYDEIDE 0,H,NMe.Ci0H. Formed by boiling 
the hydrobromide of anhydro-ecgonine dibromide 
with aqueous K.CO, (Eichengriin a. Einhorn, B. 
23, 2879). Oil.—B'HAuCl,. [179°].» 

DI-METHYl-DI-PYElDYl-FEOJANE DO- 
DECAHYDEIDE 0,3H,.N3 i.e. 

(C.ILNMe.CH,) ,CH.. JK«to-io dtde B"Mejl 2 . 
Obtained by heating ( 0 ,H,„N.CH 2 ) 5 CH 3 with Mel 
(Ladenbarg,B.21,3102). White non-hygrosoopio 
crystals ; v.sol. hot water. The auroohlorido 
B"(HAuC 1,)2 [171°] obtained from the methylo- 
iodide: orystallises from water in needles. 

{Py. 1:6) - DI - METHYL-PYEIDYL-(Py. 8)- 
QDINOLINE C,.H,,N3 ia 
.CII:C n 

C.NHJie3.0.H,< I . Lutidyl • quinoline. 
\n : CH 

[109°]. Colourless glistening crystals. Fomed 

by heating ni-amido-phenyl-di-methyl-pyridine 
C,N^(CH,) 3 .C,H,.NH, with glycerine, nitro¬ 
benzene,and H.,SO,. Theohloride and nitrate 
form white needles; the platino-ohloride 
small orange needles; the auro-ohloride 
long golden-yellow needles [216°] (Lepetit, B.20, 

2.399; 0.17,473). __ 

METHYL - PYEOCATECHIH 0,H,0, t.«. 
0,H,Me(0II)3 [1:3:4]. Formed by heating 

ereosol C,H,Me(OMe)(OH) [1:3:4] with HIAq 
(H. Mailer, C. N. 10, 209). Formed also by the 
dry distillation of di-oxy-toluio ((a)-homo- 
protocatechuic) acid (Tiemann a. Nagaii S. 10, 
210), and from 0,H3Me(N0.J(0H) [1:3:4] by dis¬ 
placement of KOj by OH (Nevile a. Winther, B» 
16,2983). Liquid, which may be distilled; ^ t. e, 
Bol. water, alcohol, and ether* Reduces b ehling’s 
solution and ammoniacal AgNO, in the cold. 
FeCl, gives a green colouration, turned reddish- 
violet by ammonia. 

Mono-methyl ether 0,H,Me(0H)(0Me) 
[1:3:41. Tsocreosol (o. 186°). Prepared from 
OJH,Me(NH3)(OMe)»[l:8:4] by the diazo- reaction 
(Limpaoh, B. 22, 860). Yellow liqoM; soj; 
alcohol and ether, d, sol. water. Volatde with 

^^‘S'ono-methyl ether 0,H,Me(0Me)(0H) 
[1:8:4] v, Cbxosol. 

Isomerides e. Methyl ethere of Ptbooatxohin. 
TETEA-METHYL-PYEOOOLL 0„H„N,0, i.*. 

N0,HMe,<g3>0.HMe,N. [272'6°]. Formed, 
together with (oj8').di-methyl-pyrrole, by heating 
(afl')-di-methyLpyrrole-(aW-dioarboxylio anhy- 

wis at 860° (Mngnanini,B.21,2877; 22,2602). 
Xrimetrh) yellow needles (by sublimation); inaol. 


water, t. soL chloroform. Its mdeoDlar weight 
was determined by Bsonlt’s method. Boiling 
alcoholic EOH gives 

NC.HJde 3 .CO.N 0 ,HMe 30 O,K. 

METHYL - PYEOBlLIOL C,H,0, <-«. 

C,H 3 (CH 3 )(On) 3 . [129 ’]. Prepared by heating 
the dipiethyl ether with HCl to 160*. Sublimes 
in small needles. SI. sol. benzene. « 

Dimethyl ether C,H. 3 (CHj)(OH)(OMo) 2 . 
[36°]. (266°). Crystalline. Occurs together with 
the dimethyl ether of pytogallol in beech-wood 
tar-oil, from which it can bo isolated by means 
of its dienzoyl compound [118°] (Hofmann, 

B. 12, 1371). With bromine it yields 

C, Br 3 (CH,)(OH)(OMe )3 [120°]. If a mixture of 

the sodium salts of the dimethyl others of pyro- 
gallol and mothyl-pyrogallol is oxidised by heat¬ 
ing in the air or with CjCl^ cupittonio acid (pit- 
takal) is formed. . 

METHYL-PYEOMOCIC ACID 0„H„(1, ».«. 
C-H-MeO-CO-JI. [108°]. Formed by the oxida¬ 
tion of mcthyl-furfuraldeliydc (Hill, B. 22, 608) 
and by the action of cone. KOIIAq upon that 
aldehyde (Bicler a.Tollons, A. 258,125). Needles; 
more soluble than pyromucio acid in water, benz- 
ene, and chloroform. With isatin and H,SO, 
it gives a deep-green colour on warming. FeCl, 
gives a brown pp. „ 

HeacUone-^Brcffnine (2 mols.) adclcd to its 
aqueous solution gives off CO 3 and forms an acid 
0.H,0, (?acetyIacrylio), which crystallises in 
broad flat needles [123°], S. 0-7 (in the cold). 
This acid is v. sol. alcohol, ether, and hot water ; 
it forms an addition-product [108°] with bromine, 
a silver salt AgC,H,0„ crystallising in slender 
needles, and a phenyl-hydrazide [157 ] ap¬ 
parently identical with that of acetyl-acrylio 
acid (Hill a. Hendrixson, B. 23, 462; c/. Bender, 
B. 21, 2494: Decker, B. 21. 2937). 

Salt.—AgC.HjO,: slender needles (from 
hot water); si. sol. hot water. 

DI-METHYL-PYEONE v. Anhydride of Dl- 
methylenb di-metuvl diketone. 

Di-methyl-pyrone carboxylic acid v. De- 

HVmUOETIO ACID. 

Di-methyl-pyrono dicarboxylio acid v. An- 


***wt««,y —- — 

hydride of Di-metiivi-ene Di-nETnvn triket(Jnb. 
y.METHYL-PYBEOLE CjII.N i.e. 

NMe<£,jj:Cii>- 


Methyl-pyrroline. (113°). 


(B.): (114° i.V.) (0. a. D.). S.G. « -9903 (B.). 
Formed by the dry distillation of mothylomms 
muoate (C. A. Bell, B. 10, 1866). Fornied also 
by treating potassium pyrrole with Mel 
(Giamician a. Dennatcdt, B. 17, 2951). Liquid. 
Bosolved by heating with KOH into pynme and 
MeOH. When v-methyl-pyrrole (3 g.) is heated 
with MeOH (6 g.), Mel (7 g.), and KXO, (8 g.) 
for 10 hours at 140° there is formed a tri-methyl- 
pyrrol (160°-106°) and penta-mcthyl-pTOdina 
dihydride G,H,Me,NMe (Giamician a. AnderUni, 
*B. 22, 606). Methyl-pyrrole acts on alloi^ in 
warm aJueous solution forming OjHjNjO, t.*. 
NH, CO.NH.CO.CO.C 0 . 04 H,NMe, which crystal¬ 
lises in white plates; sol. hot water s!, sol. aloo.. 
hoi and cold water (Giamician a. Buber, B. 19, 

^^^^- Methyl - pyrrole dibydrlde OiHjNMo, 
Methyl-pyrroline. (80°). Formed by reduction 
of v-m^hyl-pyrrole with zino-dust and HOAo 
.(Oiamioian a. Magnaghi, B. 18, 726). Colour- 
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laM, itroogly alkaline liquid, miscible vitb water. 
.Tertiary base. Its bydcocUoride forms colour- 
lesa orystala—trimetrio oiystais, r. 
a, sol. water (Le Valle, 0. IS, 490). 

Methylo-iodidt'C^^myie^. [286“]. Ob¬ 
tained by the action ot Mel on the above or on 
pyrrole dibydride (Ciamician, B. 16, 16^1; O. 
16, 492), .Pearly plates. Yields the platino- 
thloride (C.H,NMe.Cl),PtCl, araq. 

Methyl-pyrrole tetrahydride CtH„K sa 

NMo<^^=-^^. Methyl-pyrrolidine. (82“). 

Formed by heating tlie dihydride withifuming 
HIAq and amorphous phosphorus at 250“ (Cia¬ 
mician a. Magnagbi, Q, 15, 493). Liquid, mis- 
oible with water. 

the 

or on pyrrole tetrahydrido. Deliquescent 
needles, T.‘ e. sol. alcohol, insol. ether and 
KaOHAq. Ag,0 yields C,H„NMe,OH, which is 
decomposed by distillation into MeOH and 
0,H,NMe. Distillation ot the iodide with solid 
KOH yields 0,H,MeNMo [89°-92“]. 

W-Methyl-pyrrole OjH.N i.e. C,H,Me.NH. 
(.)- Homopyrrdie. (148°). Occurs, together with 
the ( 8 )-isomeride, in bone-oil. The fraction 
140°-160° is boiled with KOH, and the potassium 
derivatives that separate are washed with ether, 
decomposed by water, and fractionally distilled 
(Ciamician, Dennstedt, a. Kimmcrmann, B. 19, 
178, 2200; 22,1918 ; Weidcl a. Ciamician, B. 13, 
77). The isomorides may also be separated by 
conversion into their carboxylic acids, separation 
of these by means of their lead salts, and dry 
distillation of tlieir calcium salts (Ciamician, B. 
14, 1053). 

Propertiee, —^Liquid, smelling likechloroform. 
Turns brown in air. BesiniOed by HCl, but 
more slowly than pyirole; gives awliite pp. with 
HgCl,. Formsapotassium compound CiHjMcNK, 
which combines with CO, at 200“, forming 
(a)-methyl-pyrrole carboxylic acid. The potas¬ 
sium compound reacts with chloroform, yielding 
chloro-methyl-pyridino. Potash-fusion yields 
pyrrole (a)-carboxylio acid. Oxidising agents 
foihi HOAe, ammonia, and CO,. HCl passed 
into its ethereal solution ppts. di-methyl-di- 
pyrrole hydrochloride (0,H,N),HC1, whence cold 
dilate HjSO^ forma di-methyl-indole (o. 275°), 
of which the picrate melts at 156° (Dennstedt, 
B. 21,8439). On heating with phthalic anhy¬ 
dride and HOAc at 240° there is formed a yellow 
compound C„H,NO, [167“], which appears to be 
the anhydride of an acid, which may be obtained 
from it by boiling with dilute KOHAq, acidifying, 
and extracting with ether. This acid forms co¬ 
lourless crystals, and melts at 170°-172“ (Cia¬ 
mician a. Zimmermann, B. 10,2203). 

(/j)-MethyI-pyrrole O.H,McNH. (IdS®). Oc- 
ours in bone-oil (i>. supra). Liquid. Besemblea 
the (a)-isomeride in its reactions. Pomt>h-faaion‘ 
jrielw pyrrole (i3)-carboxylio acid. 00 ,hcting on 
its potassium compound forms( 8 )-methyl.pyrrola 
earbozylio acid. HOI passed into its ethereal 
eolation forms the hydrochloride of (t3)-dimethyl- 
dipyrtole (0,H,N),HC1; and when dilute H,SO, 
is allowed to act for 24 hours on this hydrochloride 
there is formed a di-methyl-indole of which the 
picrate melts at 149° (Dennstedt, B. 21, 8439). 
On heating (/)).iuctliyl-pyrrole (5 g.) dissolved in. 


Methylo-iodide 0,H,NMe,I. Formed by 
action of Mel on methyl-pyrrole tetrahydride 


HOAc (8 tola.; with phthalie anhydride (10 gd 
for 5 horns at 200° there is formed a oomponna 
G„H,BO, [215°], which may be purified by orys- 
tallisation from alcohol and sublimation, and 
obtained as lemon-yellow needles, insol. water 
(Ciamician a. Dennstedt, B. 17,2957; 19, 2201). 
Dilute KOH converts thd compound 0„H,KO, 
into an acid C„H„NO„ which forms colourless 
crystals (from ether), and melts ot 169°. 

Acetyl derivative of methyl - pyrrols 
'0,H,MeNAo. (197°). Formed, together with 
methyl-pyrryl methyl ketorie, by boiling methyl- 
pyrrole with NaOAc and Ao,0 (Ciamician a. Sil- 
ber, B. 19,1409). Liquid. Volatile with steam, 
almost insol. water. Kasily saponified by alkalis. 

Methyl-pyrrole-tetra-hydride 0,H„B ».«. 
CH,.CHMev 

I ^NH. Methyl-pyrrolidine. (97° at 

CH,.CH, ' 

737 mm. i.V.). Formed by reduction of oxy- 
methyl-pyirole-di-hydride (from 7 -amido-valeric 
acid) in boiltng amyl-alcohol with metallic sodium 
(Tatel, B. 20, 250). Colourless mobile liquid. 
Very volatile at the ordinary temperature. Boiling 
Mel and MeOH form crystalline C,H,gMeNMeL 
Salts (Tatel a. Neugcliauer, B. 22, 1866).— 
B'HCl. (210°-220°]. Colourless prisms.— 
B',H._PtCl, aq: golden needles (from hot water). 
—B'HjAuCl,. [140°-144°]. Golden crystals, v. 
sol. water and alcohol.—B',H,C,0,. [165“-168°). 
Small needles. 

JVifrosominc C,H|„(NO)N. Yellow oil. 
Methyl-pyrrole tetrahydride 


^®<CH^Cnf*>' S.G.J -8664. This 

base is formed by the dry distillation of the 
hydrochloride ot methyl-totramethyleno.diamino 
NH,.CHrCH,.CHMe.CH,.Nn, (Oldaoh, B. 20, 
1657). Liquid, faming in the air, and smelling 
like piperidine. 

Salts.—Hydrochloride: very deliques¬ 
cent.-B'jHjPtClg. [194°]. Long prisms.— 
B'HAuClj. [170°]. Minute tables, v. sol. water. 
B',HI(BiI,),.—B'C.H,(NO.,),OH. [105°]. 

Nitrosamine 0,H„(NO)N. (224°). 

Dl-methyl-pyrroleC.H,Nf.«.HN<^”“:®g>. 


(165°). Occurs in bone-oil (Weidel a. Ciamician, 
B. 13, 78). 

Formation. —1. By the action of alcoholic 
potash at 160°-160° on its dicarboxylic ether, 
which is formed by reduction of a mixture of 
acctoacetic and isonitroso-acetoacetic ethers with 
zinc-dust and acetic acid (Knorr, B. 17,1638).— 
2. By heating its mUno- (or di-) carboxylic acid, 
obtained from di-acetyl-snccinic ether (Knorr, B. 
18, 1565).—8. By heating acetonyl-acetono 
OjH,.CO.CH.,..CH,.CO.CU, wi& a slight excess ot 
alcoholic NH, for an hour at 160° (Paal, B. 18, 
2234). •• 

Preperties .—Colourlessliquidwithunpleasant 
odour, almost insol. water, v. e. sol. alcohol and 
ether. Very volatile with steam. Gives a white 
pp. with HgOl,. Slowly resiqified by HOL Its 
vapour colours pine-wood moistened with EOl 
red. Bromine-water gives a white pp. FeOl, 
gives a brownish-red colouration. 1^60, added 
to its acetic acid solution mixed with phenan- 
thraquinone gives a deep-brownidi red oolonr. 
H,SO, and isatin give a green colour, changing 
on warming to brownish-red. Fhenyl glyoxylio 
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Mid and salpborie Mid also give a.brownieh-red 
eolonr. Hydiozylamine acting on its alcoholic 
solution toms the di-oxim ot acetonvl-acotone 
OH,.C(NOH).CH,.OH,.0(NOH).CH, [ISOS"] 
(Oiauiioian a. Zanetti, B. 22,3177). 

Aettyl derivative C^H^McNAc. Liquid, 
not solidified at — 20°;V.Bl.sol.\vater. Saponified 
by potash. Does not reduce AgNO, in very dilute 
ammoniacal alcoholic solution. 

Si-methyl-pyrrole tetrahydride 0,H,jN ».«. 

. (107° i.V.). Formed by* 

distilling the hydrochloride oi hexylene-diamino 
NH,CHMe.CH 2 .CH 2 .CIIMe.NIl 2 obtained by re¬ 
ducing the phenyl-hydruzido o( acctonyl-acet- 
one (Tafel, B. 22, 1854; Tafel a. Nengebauer, 

B. 23, 1547). Colouriess oil, smelling like pi¬ 
peridine, miscible with water, alcohol, and ether. 
Its hydroohioride crystallises in needles 
[188°-190°].—small needles (from 
alcohol).—B'jH. 2 PtCl,,: golden prisms.* 

Nitrosamine C 4 HjMo.jN.NO. fl36“ at 60 
mm.). Yellow oil, lighter than water; si. sol. 
cold water, v. sol. ether and alcohol. Cone. HjSO, 
dissolves it without becoming coloured, but on 
warming the liquid becomes yellow and gives oti 
gas. The nitrosamine may bo reduced to an oily 
hydrazine, which on oxidation with HgO yields 
the tetrazone C,.jUj,N, [43°]. 

Si-methyl-pyrrole CjII,N i.«. 

distilling its carboxylic acid (Knorr, A. 236,326), 
Liquid, with blue fluorescence and characteristic 
sweet odour, si. sol. water, v. sol. alcohol, ether, 
and benzene. Its aqueous solution becomes red 
on warming with FcClj. 

Di-methyl-pyrrole tetrahydride 

C, H,Me.NMe. (89°-92°). Formed by distil¬ 
ling the mothylo-iodide of methyl-pyrrole tetra- 
hy&ide with KOII (Ciamician a. Magnaglu, G, 
16, 485). Liquid, miscible with water. Its 
hydroohioride is deliquescent. 

Methylo-iodide CjHjMeNMe,!. Small 
needles (from alcohol); v. e. sol. water. Ppd. 
from its aqueous solution by addition of KOH. 
On distillation with KOH it yields triraothyl- 
amine and bntinene CjH,. 

Tri-methyl-pyrrole 0,H„N. (180’-198°). 

Oeeurs in bone-oil (fraction ISO^-MS"); from 
which it is isolated by conversion into the potas¬ 
sium compound (Ciamician a. Dennstedt, B. 14, 
1340). Colourless oil. Sol. acids, si. sol. water. 
Turns brown in air. Its vapour tums pine-wood 
moistened by IICl red. Reduces PtCl,. Gives 
a white pp. with HgCl,. ' Potassium acts on it 
very slowly with production ot the solid com¬ 
pound C,H„NK. @ono. HClAq at 120° forms 
ammonia and a di-methyl-pyridine dihydride 
0,H„N. 

Tri-methyl-pyrrole C,II„N. (160°rl65°). 
Prepared by heating methyl-pyrrole (3 g.) dis¬ 
solved in MoOH (5 g.) with Mel (7 g.) and KjCO, 
(S^.| for 10 hours, at 140°. The product is 
aeidmod and distmed with steam (Ciamician a. 
Anderlini, B. 22, 666 ). 

Tii-methyl-pyrrole 0,H,,N s.e. 

.CMe:CH 

NMe^ (!jh' ****'^' *^*'^** 

Ukg its dioarbozylio aoid at 260° (Enorr, A, 236, 


304). Liquid, volatile with steam; T. sol. alco¬ 
hol and ether. Boiling aqueous FeCl, gives an 
intehse red colour. 

Trl-methyl-pyrrole tetra-hydride C,H,-N i*. 

.CHMn.CH, • 

NMe^ I • (116°) at 750 mm. Fornod 
\jDHMe.CH, 

by the action of Mel on 

(Tafel a. Neugebaner, B. 23, 1649). Liquid, sL 
sol. water. --B'lICl; glittering white prisms.— 
ByijPtClj; yellow oil, si. sol. alcohol. 

Methylo-iodide B'Mel. [266°]. Colour¬ 
less prisma, v. sol. water, si. sol. warm alcohol. 

A tri-methyl-pyrrole tetrahydride 

/CHj.CIlMo 

NII^ I appears to be formed by dis- 

\CMej.CH2 

tilling oxy-tri-inethyl pyrrole dihydride with 
zinc-dust (Weil, A. 232, 21.3). *' * 

METHYL-FYKBOLR-DISAZO- COMPOUNDS 

V. Dis-AZO- COMPOUNDS. 

(a)-MEIHYI.-PYRB0LE CARBOXYLIC ACID 
C„H,N02t.e.C4lI.|MeN.C0.jH. {a)-IIomo-]^>roline 
carboxylic acid. Carbohomopyrrolic aciil. 
fl69‘5°J. When crude potassium methyl-pyrrole 
is heatedin acurrentof CO^at 190° there is formed 
a mixture ot the potassium salts of (a)- and (3)- 
methyl-pyrrolo carboxylic acids. These acids 
may be separated by lead acetate, which ppts. 
the (B)- acid only (Ciamician, 0. 11, 230; B. 14, 
1056). Colourless scales, sol. water. Yields 
(a)-methyl-pyrrole on distillation with lime. 

(3)-Methyl-pyrrole carboxylic acid C,H,NO, 
i.e. CjHjMeN.COjH. [142-4°]. Obtained as above, 
forms a minutely crystalline mass. Its Ca salt 
yields (3)-methyl-pyrrole on distillation with 
lime. 

Methyl-pyrrole carboxylic acid CjH,NOj t.«. 
CjHjMeN.COjH. [135°]. Formed by heating 
its methylamide with alcoholic potash at 120° 
(Chichester A. Bell, B. 10, 1861; 11,1810). 

Methylamide CjH,MoN.CO.NHMe. [90°]. 
Formed, together with methyl-pyrrole, by heat¬ 
ing raethylamine mucate in a paraffin bath 
(Bell). Scales or prisms; sol. water, volatile 
with steam. * 

Dl-methyl-pyrrole carboxylio aoid 0,H,NO, 

i.e.NH<Cff«Q—CHe>_ po^med by 

the prolonged action of boiling aqueous EOH on 
totra-methyl-pyrroyl-pyrrolo carboxylio aoid or 
on tetramethylpyrocoll, which is itself obtained 
by heating di-methyl-pyrrole dioarbozylio acid 
(Magnanini, B. 22, 38; Rend. Accad. LUie. [4] 
4, 475). Crystals, v. si. sol. cold water, dissolves 
in warm water with p.-irtial decomposition into 
CO 2 and di-methyl-pyrrole. Decomposes on 
fusion. Boiling ACjO converts it into tetra- 
mcthyl-pyroooll and di-methyl-pyrryl methyl 
ketone. A polution of its ammonium salt gives 
Vith lend acetate a white pp., sol. excess, with 
cupric BoUute a green crystalline pp., and with 
FeCl, a dark-red pulverulent pp. 

Di-methyl-pyrrole carboxyl deriva- 
live 0„H„N,0, i.e, 

CH.CMe.. .CMe— OMe 

fl ^O.CO.N< I . Jhfni. 

CMe.NH/ \C{CO,H):CH 
methyl-pyrroyl-pyrrole carboxylic acid. Formed 
by boiling tetra-methyl-pyrovoll with alcoholie 
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potash, dilating with water, and ppg. with aoetie 
acid (Magnanini, B. 22,86 j Bend. Aeead. Inline. 
[4] 4,408). At 146® it gives off CO, and leaves 
a residne which may be orystallised from alcohol. 
Boiling aqueous potash forms di-methyl-pyrrole 
carboxylic acid. On warming solutions of the 
salts a pp. of tetra-methyl-pyrocoU is formed. 
The lead and silver salts are white pps., the 
ferric salt a red pp., and the cuprio salt a 
green pp.—BaA'^ Tables. 

Methyl ether MeA'. [103°]. Formed 
from the silver salt and McI. Honoclinio tables; 
«:6U) “ *701:1: *443; 8 = 80° 69'. Insol. tmter, si. 
sol. benzene, v. sol. CHCl,. Yields MeOH and 
tetramethylpyrocoll on fusion. 

Di-methyl-pyTroleoarboxylicaci40,H,NO,i.c. 

Obtained from 

its other, which is produced by heating the 
mono-ethyl ether of di-methyl-pyrrole dic-irb- 

oxylic acid (Knorr, A. 

236, 826). Crystalline flcceuli. Split up on 
melting into CO, and di-methyl-pyrrole. Boiling 
Ao,0 forms di-methyl-pytryl methyl ketono 
OH,.CO.O,H,NJIe, [122°]. 

Ethyl ether EtA'. [76°]. (291° cor.). 

Crystalline moss, v. sol. alcohol and ether. 

Anilide C,H,Me,N.CONHPh. [80°].Formed 
by heating the mono-anilide of di-methyl-pyrrole 
dicarbozylic acid. 

Ol-methyl-pyrrolecarbozylie acid C,H,NO,t.e. 

< OMe:CH 

I . Obtained by saponifying 
CMe:O.CO,H 

with aqueous NaOH its ether, which is formed 
by heating the mono-ethyl ether of di-methyl- 
/CMe:O.CO.,H 

pyrrole dicatboiylio acid | 

\CMo:C.CO,Et 

(Enorr, B. 18, 1664). Slender needles. Split 
ap at 210-213° into CO, and the corresponding 
di-methyl-pyrrole. 

Salts.—PbA',: mierocrystalline pp.-AgA': 
white pp. 

Ethyl ether EtA'. [118°]. (290° at 

7rfl mm.). Formed as above, and also by slowly 
adding cone. NH,Aq to a mixture of molecular 
proportions of ohloro-acetono and acetoacetio 
ether. Flat prisms, volatile with steam. Sol. 
^cohol and ether, insol. water. 

Di-methyl-pyrrole dicarbozylic acid 0,H,NO, 
.-CMe:qCO,H) 


Preparation.—Ba.TAO.i (2 pts.) in cone, aqueous 
soln^n is added to acetoacetio ether (7 pts.) 
dissolved in HOAc. Zinc-dust (26 pts.) is added 
to the well-cooled product. On adding water the 
di-ethyl ether is deposited in needles, and this is 
saponified by boiling NaOHAq (Knorr, A. 236, 
#17*, B. 17,1638). . , 

Properties.—Crystalline flakes, v.jol. water 
and alcohol, lass sol. ether. Rapidly turns red 
in air. Decomposes completely at 200° into CO, 
and dl-methyl-pyrrole, without melting. It 
reduces boiling ammoniacal AgNO,. It fonhs 
normal and acid salts which are mostly amor¬ 
phous. 

Mono-ethyl ether HEtA"{A. 

- [302°]. Formed bl 


boiling the di-ethyl ether with aloohcflic Mtaih, 
Beedles (from alcohol), si. sol. cold cucobol, 
insoh water. Split up on fusion into CO, and 
di-methyl-pyrrole carboxylic ether. Its lead and 
silver salts are white amorphous pps. When 
heated with Ao,0 in a scaled tube at 200° it 

it yields [143°]. and 

this ether gives on saponification a crystalline 
(ifid [160°-168“], which on dry distillation is 
split up into CO, and di-methyl-pyrryl methyl 
ketone [123°] (Magnanini, B. 21, 2866). 

Bi-cthpi ct7tcrC,.jH|,NO, or EtA". [135°]. 
Formed as above. White matted needles, insoL 
water, acids, and alkalis, sol. alcohol and ether. 
Split up by heat into CO, and di-methyl-pyrrole. 
Alcoholic potash forma a pp. of C„H,,KNO,. 
Mono-anilide C„H„N,0, ie. 

its ethyl b’ther (u. infra) with alcoholic potash. 
Slender n&dles which soften at 180° and de¬ 
compose at 198° into CO, and the anilide of di¬ 
methyl-pyrrole carboxylic acid. Boiling dilute 
H,SO, decomposes it in the same way. 

Ethyl ether of the mono-anilide 
C, ,H,;,N,0,Et. (216°]. Formed by the action of 
zinc-dust on a mixture of equivalent quantities 
of acetoacetio anilide and nitroso-aoetoaoetio 
ether dissolved in HOAc (Knorr, A. 236,327). 
Crystals, sol. hot alcohol and IIOAc. Yields di- 
methyl-pyrrole on warming with cone. HjSO,. 

Ethyl ether of the isomerie mono¬ 
anilide 0„H|,N,0,Et i.e, 

the action of zinc-dust on a mixture of equivalent 
quantities of acetoacetio ether and nitroso-aceto- 
acetio anilide dissolved in HOAc (Enorr). Needles 
(from alcohol). Yields di-methyl-pyrrole on 
warming with HAO,. 

Di-anilide NH<^(CON 2 Ph)^l]>. 
[255°]. Formed by the action of zinc-dust on a 
mixture of equivalent quantities of acetoacetio 
anilide and nitroso-acetoacetic anilide (Enorr). 
Needles (from alcohol). Yields di-methyl-pyrrolc 
on warming with H,SO,. 

Anhydride C,H,NO,ia. 
jj^C Me:C(CO ,H)N^. by boiling di- 

k 

methyl-pyrrole dicarboxylio acid with Ao,0 
(Magnanini, B. 21,'^876). Powder, almost com¬ 
pletely insol. water, alcohol, and ether. Turim 
brown at 300° and at a higher temperature it 
splits up into di-methyl^yrrole and tetra- 
methyl-pyrocoll.—MgA',: needles, m. sol. water. 
—AgA': yellow amorphous sediment.^ 

Ethyl ether of the anhydride 
C,II,EtNO,. [270°]. Formed by boiling di¬ 
methyl-pyrrole dicarboxylio ether with Ao,0. 
White, sparingly soluble needles. 
Di-methyl-pyrrole dicarbozylic acid 
.CMo:C.CO,H 

NH<C I . [260°]. Formed by di»- 
\CMe:O.CO;P 

solving di-acetyl-suooinio oAer in aqueous NH„ 
and saponifying the resulting ether with alco¬ 
holic potash (Enorr, B. 18,802,1568). Noodles 



f>fcMETHYL-t>tRRYL METMYL KETOTSE OARBOXYLIO ACID. .379 


(from a1(&bol). 'Dooomposea at its melting- 
point into CO, and (aa')-di-methylrpyrrole.— 
BaA": small needles.—OuA"3aq: slender green 
needles.—*AgjA": miorocryetalline powder. 

Mono-ethyl ether HEtA". [227°]. Slender 
erystals. Evolves Cp, at its melting-point, 
giving di-methyl-pyrrole carboxylic acid. Ithaa 
acid properties, and its Cu, Co, and Ni salts form 
white felted needles. 

Di-ethyl ether Etth". [99^. Colonrlesfv 
crystals, sol. alcohol. CHOI,, and HOAc, si. sol. 
ether, nearly insol. water. Has weak basic and 
acid properties.—(C|.,H„NOjHCl)JPitCl 4 . Orango- 
red crystals.—C|^i,KNO,: slender felted 
needles. 

Tri-mothyl-pyrrole dicarboxylic acid 
,CMe:C.CO,H 

C.H,,NO, i. 8 . NMe<; I • Obtained by 
\CMe:C.CO,H 

saponifying with alcoholic potash itj di-ethyl 
ether which is produced by boiling di-aceto-suc- 
cinio ether with methylamino in glacial acetic 
acid solution (Knorr, B. 18, 303; A. 236, 304). 
Slender needles, insol. water, si. sol. ether, sol. 
alcohol. Split up at 260° into CO, and tri- 
metliy l-pyrrole.—KHA".—NH,HA". BaA". 
CoA". 

Ethyl ether-ElA"- 172°]., 

Trl-methyl-pyrrole dicarboxylic acid 
,CMe:C.Cn,.CO,H 

0,H,,NO, U. HH< I • D*- 

* \CMe:O.CO.,H 

methyl-pyrrole carboxy-acetic acid. 

Formed by saponification by aqueous NaOHAq 
from its ether which is obtained by boiling 
o 8 -di-acetyl-glutaric ether with a solution of 
NH, in HOAc (Knorr, B. 19, 48). Slander 
- prisms. Imparts a red colouration to acidified 
pine wood. , . 

Di-ethyl ether mjJ'. [110°]. Glistening 
plates, V, sol. alcohol and ether, insol, water. 
Tri-methyl-pyrrole tricarboxylic acid 
,CMe:C.CO,H 

0„H,.N0.f.c. CO,H.Cn,.N<^^^ Di- 

nuiihyl-vytrole-dicarhoxy-acetic acid. Obtained 
by saponifying ita ether which is produced by 
boiling di-acctyl*succinic ether with glycocoll 
and UOAo (Knorr..4.236,316). Crystallinepp., 
decomposed at 214° giving off CO^.—K^A . 
Aff-HA*''; crystallino pp. ^ , 

^ Di-ethyl ether [169°]. Formed 

as above. Plates, insol. water, v. sol. alcohol, 
ether, and olkaliB.-Pb(Et,A"')«i prisms. 

METHYt-PYRHOUDlNE v. Methtp-ptb- 

BOLB TrTRAirrDBIOfi* 

METHYL-PYEtft)LIina V. Mkthyl-pybkolis 

- PYRBOYI. - PY11BOI.E 
OABBOXTLIO ACID v. Di-MBTim.-rwBBOi,B 
flABBOnua ACID. .. . 

BI-MBTHYIi-PYBETL-BEKZOIO ACID v. 

PaENyir*ni-M®Tiryi^*y»ROLB 

MEXHYL-DYEEYUEKE-DIBEHZOIC ACID 

0. Dl-PIlBNtlrllKTIIYIi-PTRROIiBDICASIBOXYIilO ACII>.« 

v-methtl-pybeylehe m-mbthyl di- 

SXIOKE OsH^M^OO.Me)- v-tUethyl-di-acei^U 
WTToUe [184®]. Formed by heating v-methyl. 
pyrrole with acetic anhydride for 8 h». at 260 . 
Colourlesi ncedlese V. sol. alcohol, ether chloro* 


form, benzene, and hot water (Oiamioian a. 
Silber, B. 20, 1368; <?. 17,184). 

MKTHTI,-PTBETL.OI.Y0XYU0 ACID 

0,H,NO, *.«• [142°]. 

Formed by boiling methyl-pyrryl methyl ketone 
with dfiute alkaline KMnO, (Do Varda, B. 21, 
2871; Bend. Accad. Line. [4] 4, 756, 768), 
Light-yellow needles (from benzene). Bromine 
added to its solution in glacial acetic acid forma 
0,HBr,MeN.CO.CO.,H crystallising in yellow 
prisms [160°], oxidised by fuming HNO, to the 
methyliAide of di-bromo-malelo acid.—AgA': 
white pp. _ 

METHYL PYBBYL KETOKE v. Praavt 

amTHYL KBTONB. 

ttETHYI-PYRBYl METHYL KETOKE 

gang i... NH<CM®;CH,> 0 H. .[ 86 °) 


JfCO.CH,)# . 

(240°). Formed by the action of Aa,0 and 
NaOAo upon methyl-pyrrole from bone-oil (Cia- 
mician a. Silber, B. 19, 1408; 20,2604; G. 16, 
852; 17,269). Small white needles (from water); 

V. sol. alcohol, ether, and benzene. Not decom¬ 
posed by boiling alkalis. Yields a methyl-pyrryl- 
glyoxylio acid on oxidation. Bromine in OSj 
gives OjHjBrjNO crystallising in needles [162°], 
which is oxidised by HNO, to di-bromo-malefo 
imide at -18°. Ammoniacal AgNO, gives with 

the ketone a white pp. of C,H,MeAcNAg._ 

v-METHYL.PYBBYL METHYL KETONE 
OH,.CO.O,H,NMe. Fsendo-acetyl-methyl-pyrrole. 
(201°). Prepared by boiling v-mothyl-pyi*ole 
(10 g.) with Ac,0 (70 g.) and NaOAo (12 g.) for 
12 hours (Weidel a. Ciamician, B. 18,76; Oia- 
mician a. Wnstedt, B. 17, 2952; Do Varda, B. 
21, 2872). Colourless liquid, si. sol. water. Not 
hydrolysed by boiling KOHAq. Reduces warm 
ammoniacal AgNO„ forming a silver mirro^ 
Di-methyl-pyrryl methyl kotone OgH„NO t.e. 

NH<qcoci‘J )>CMe. [123°]. Obtained by 
distillation of its carboxylic acid (Magnanini, 
Bend. Accad. Line. [4] 4, 832; B. 21,2867). Mo- 
noolinio crystals, a:b\e = •402:1: •867; 8 =■ 78° 16. 
At 100° it Bublinies in needles. M. sol. pot 
water, v. sol. alcohol, benzene, and HOAc, si. sol. 
petroleum. Not affected by boiling cone. KOHAq. 
Yields a phenyl-hydrazide. 

Di-msthyl-pyrryl methyl ketoae 
.CMe:C(CO.CH.) ^ , ..u 

jjlj/ I . [85“J. A product of the 

N31[e:CH 

action of Ao,0 on the corresponding di-methyl- 
pyrrole (Dennstedt a. Zinimeriuann, B. 19, 
^95). Crystals. Reduces AgNO, in very dilute 

alcoholic solution. _ 

DI-METHYL-PYBBYL METHYL KETONE 
CABBOXYLIO ACID 0,H„NO, t.«. 

tl«2°-168°]. Formed 

1)y sapofl^oation of its ethyl ether, which is pra- 
pared by heating the mono-ethyl ether of di¬ 
methyl-pyrrole dicarboxylio acid (1 PH 
Ao-0 (6 vts.) at 206“ in sealed tubes (Maguanim, 
&' Accad. Line. [4] 4. 830; B. 21, 2866). 
Needles (trom HOAo), almost insol. water and 
cold alcohol, v. si. sol. ether, CHClg, pd benzene. 
Completely decomposed on fusion into CO, and 
I di-methyl-pyrryl methyl ketone. When hooted 
•with isotin and cone. HjBO, it pvez a green 
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colour.. A solution of its ammonium salt gives 
pps. with lead, copper, ferric, cobalt, and.mor> 
curio salts. 

Ethyl ethirElAl. [143°]. Slender needles, 
T. sol. hot water, alcohol, and ether. 

DI-MEIHYl-o-PyaETI,-PHENOLC,..H„NO 

<.s.t 2 :l] 0 .H.{ 0 H).N<C“®;CH>. Oxy-pltenyl. 

di-methyl-pyrrole. [95°]. Formed by warming 
acetonyl-acctona with o.amido-phenol in alco¬ 
holic solution (Paal, B. 19, 558^. White plates 
(from alcohol), turning red in air; si. sol. water, 
V. sol. alcohol and ether. Dissolves ifi alkalis, 
and is reppd. as needles by COj..-NaA': crys¬ 
talline.—The picrate crystallises in reddish- 
brown plates. 

(ol-METHYI-PYKSYt STYBYL KETOHE 
0,NH:,(CHJ.CO.CH:CH.C.II,. [193°]. Formed 
by boiling, (a)-mothyl-pyrryl methyl ketone and 
benzoic aldehyde with dilute caustic potash 
(Dennstedt a. Lohne, B. 22, 1918), Sulphur- 
yellow needles (from alcohol). 

( 3 )-Methyl-pyrryl styryl ketone C„fi,jNO 
».s. C,NH,(CH,).CO.CH:CH.0.Hj. [166°-167°]. 
Formed from (0)-mothyl-pyrryl methyl ketone, 
benzoic aldehyde, and dilute caustic potash (D. a. 
L.)._ Small light-yellow plates, v. sol. alcohol. 
(a0')-Dimethyl-pyrryl styryl ketone 

<CM^N 

from («/3')-di-methyl-pyrryl methyl ketone, 
benzoic aldehyde, and KOHAq, Yellow shining 
plates (from alcohol) (Dennstedt, B. 22,1921). 

(a 0 ) (?)-Di-methyl.pyTryl styryl ketone 
C.NH,(CH,),.CO.CH:CH.C,H.- [166°]. Formed 
like the preceding. Small yellow plates or 
needles (from boiling alcohol) (Dennstedt, B. 
22,1920). 

METHYL-PYEBVIC ACID v. Eriivn-OLV- 
OZYUC ACID. Its nitrile is described as Fiioiuonvii 
CYANIDE. 

Tri - methyl - pyruvic acid 0„H„0, i.e. 
CMc,.CO.CO.H. [83’]. (185°). Formed, to¬ 

gether with a little CMe.|.CO.;H, by ozidising 
pinacolin with warm alkaline KMnOj (Olucks- 
m^n, if. 10, 770). Small colourless prisms 
(from ether), si. sol. cold water, v. sol. hot water, 
m. sol. ether. Volatile with steam. Gives a 
silver mirror with ammoniacal AgKO|. May be 
reduced to CMe 3 .CH( 0 H).C 02 H and oxidised to 
CMej.COjH. 

Salt 8 .—NaA'.—On A'j 3aq.—AgA'. 
Phenyl-hydraeide CuH^NgOj. [168°]. 
Long needles. 

KETHYL-dUIHALDINE v. Di-HETHYn-qunt- 
oniKE. 

HEIHYI,-QlfIHAl.DIHIFH HYDBATE v. 
Methylo-hydrate of (Fp.3)-MuTiiYL-Qmxoi,- 

INX. 

XETHYI. • QUINAZOLIIfE DIHYDBIDE 
Formodeby dis- 

tUling the acetyl derivative of o-amido-benzyl- 
amine (Gabriel a.Jansen,iS.23,2812). Colourless 
tenacious liquid, sol. water. Its solution has 
a bitter taste and alkaline reaction.—B'HCl: 
prisms, T. sol. water.—B'^PtCl,.—C h r o m a t d: 
reddish-yellow needles.—Picrate. [200°]. Long 
needles. 

DI-MBTHYL-(10IHODEH v. Di-methyi w- 


KETHYL-ftDIHIHE o. QumraE. 
KE'IHYL-(j»eudo)-<lUIIll8ATlH 
yCOTCO 

U. C.H/ j (?). [e. 120°-m«]. Formed 
\NMe.CO 

by oxidation of {Py. l;2),,di-ozy-(Pp.4)-metbyl- 
(Pp. 3)-pseado-oxy-quinoline 
.C(OH).C(OU) 

I with Fe-Cl„ V, sol. ordi- 
^NMe.CO 

nary solvents. Dissolves i(^ alkalis with a yellow 
colour (Friedlander a. Mhller, B. 20, 2U15). 

METHYI-ftUIHIZABIH u. Di oxv-jiBYnYi.- 
AN'CHnAqUINONB. 

METHYL-aUIKOLINIC ACID «. MsTnYL- 

FYniDIirE DICARBOXYUC ACID. 

(Pp. l)-METHYI.-ftDINOLINE 0„H,N f.s. 

Lepidine. Cincholepidine, 


Mol. w. 143. (265° i.V.) (K.) 
S.G._2 l OOys i 1-0862 (K.). 
ation. — 1 . 


Obtoined, together with 


quinoline, by distilling cinchonine with aqueous 
KOn (Grevillo Williams, Pr. E. [3] 21, 377).— 
2. By distilling the hydrochloride of quinoline 
tetrahydride {Py. 1)-carboxylic acid (tetrahydro- 
cinchouio acid) with zinc-dust (Weidel, Af, 3, 
7.5).- 3. Formic aldehyde or methylal is mixed 
with acetone, the mixture is saturated with 


HCI, and heated with a solution of aniline in 
eonc. HCI. The bases are separated from the 
product by potash and fractionally distilled; 
the equations being: CH„0 + CHj.CO.CII, = 
HjO -I- CHj:CH.CO.CH 3 j and the following 
CHjtCH-CO.CHj + C 3 H,,NH 3 = C„H„N -r H^O -l- H, 
(Boyer, J.pr. [2] 32, 127).—4. By heating oxy- 
(Pp. l)-metbyl-quinoliDa with zinc-dust (Knorr, 
k. 236, 94).-^. By heating cinchene with HOAc 
at 200° (Koenigs, B, 23, 2877). 

Preparation. — 1. The fraction 250°-2C0° of 
the distillate from cinchonine and KOHAq is 
converted into acid sulphate; the acid sulphate 
of (Pp.l)-methyl-quinoline being insoluble in 
alcohol, whilst the acid sulphate of quinoline is 
soluble (Hoogewerff a. Van Dorp, B. T. 0. 2,1). 

2 . Obtained in pure state by the action of KOH 
upon cinchonine in presence of superheated 
steam (Krakau, Bl. [2] 45, 248). 

Properties. — Oil, solidifying when cooled 
below 0 °; si. sol. water, miscible with alcohol 
ether, benzene, and ligro'fn. Smells like quinol¬ 
ine. Turns brown in air and light. According 
to Oechsner do Coninck {Bl. [2] 38, 646), two 
lepidines (268°) and (268°) are obtained by dis- 
tiUing oinchonine or brucine, and the base of 
higher boiling-point alone solidifies inafreCElnK 
mixture. 

Beactiems .—1. Oxidation with KMnO, in 
' alkaline solution gives methyl-pyridine dicarb- 
oxylic acid and, finally, pyridine tricarboxylio 
acid (Hoogewerff a. Van Dorp, B. 13, 1630). 
Oxidation by K^CrjO, and HjSO, yields quinoline 
{Py. l)-carboxylio (oinchonit^ acid.—2. By add¬ 
ing sodium-amalgam to Idpidine 0. Greville 
I Williams (0. N. 37, 85) obtained a base which 
.formed a rod crystalline nitrate 0.,H„N,HN0,. 

3. When heated with an equivalent quantity of 
beneoic aldehyde and ZnOl, it yields styryl- 
quinoline (Heymann a. KOnigs, B. 21,1424).— 

4. When heated with isoamyl iodide It yields 
the amylo-iodide (which may be extracted by 


O 
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repeatedly RoUmg the product with water) and 
also ait insoluble residue whence boiling alkalis 
liberate ‘lepamine’ (Greville Williams, 

C. J. 16, 876). Lepamine is a fragrant oil 
(o. 976°), V.D. (obs. and calc. 10'4). Lepamine 
yields the salts C„H,JiJH,Cl, (melting below 
lOO®) and Oa,H„N,HJ*tCl..- 6 . By the action 
of a boiling aqueous solution of caustic potash 
upon mixtures of the alkylo-iodides of lopidine 
and quinoline, blue or green substances, called 
cyanines are obtained (o. Quinoline). 

Salts.—BTICl: heedlcs.—B'.Al’‘'Cl«2aq: 
orango*red triclinic needles. [226®-250*^] (Knorr); 
{ 0 . 233 °] (K 6 nig 8 ).—B'HAuCl,. [188°]. Prismatic 
needles. Decomposed when heated for seme time 
atllO°.—B'HCdClj.—B'HNOji slender prisms. 

—B'H.,SO.. [229°]. S. (alcohol) -4 at 18°; 1-1 at 
78° (Krakau, X B. 17,8C2).-B'ACr.,0,: yellow 
needles (from hot water) which decompose at 
110 °.—B'^AgNO,: white needles.—Tartrate 
B'O.H.O.aq. Crystallises from a#ohol.— 
Piorate B'C.H,(NO,):,OH. [208°] fH. a. D.); 

[218°] (Krakau). Small yellow needles (from 
alcoholic solutions). 

Jdethylo-iodide B^McI. [174°]. Yellow 
prisms (from alcohol) (HoogewerS a. Van Dorp, 
B. T. C. 2, 41, 318). 

Ethylo^'iodide B'Etl. [143°]. Prisms. 

Isoamylo-iodide [160°]. Yellow 

prisms (Iloogewerfl a. Van Dorp, B, T, 0. 8 , 
362). 

Chloro-lepldisd v, Chlobo-methyIj-qtjinoline. 

{Py. 1).Methyl-quinoline tetrahydride 

i.e. (260°-253° 

i.V.) at 740 mm. Formed by adding sodium to a 
boiling alcoholic solution of oxy-(Pi/. l)-methyl- 
quinoline (Knorr a. Klotz, B. 19,8300). Formed 
also by the action of tin and HCl on lepidine. 
Colourless oil, with pungent odour. 

.Cn:C(OH,) 

(Py. 2 )-Methyl-quinoline 1 

' N: OH 

[10°-14°]. (250° at 710 mm.). Obtained by 

heating (Py. 2 )-methyl-quinolino-(Py. 
oxylio acid with soda-lime or alone at 160°. By 
CrO, and H-^SO, it is oxidised to quinoline- 
(Py. 2 )-carboxylio ac'd [273°] (Doobner a. Miller, 
B. 17, 1716; 18, 1642). Formed also by satu¬ 
rating a mixture of propionic aldehyde and 
methylal with HCl and heating the product 
with aniline and cone. llClAq (Miller a. Kinkelin, 
B. 20,1916). Prisms or colcpirlcss liquid. 

S alt 8 . — B'jn..PtCl„ 2nq: orange - yellow 
needles.—B'UAuCl,: [145°]. Prismatic yeUow 
needles, sol. hot wirier, si. sol. cold.—Piorate 
B'C.H,(N0.,),0H: [187°]; fine yellow needles. 

Methylo-iodide B'Mel: [221°];^ long 
yellow needles, sparingly sol. alcohol. 

Amylo-iodide B'C.H„1: [216°];-yellow 
needles. 

(Py. 2)-Methyl^uinoline dihydride 
^CHiCMe 

a,/ 1 . Is one of the 

\nh.ch, 

products formed by the action of methyl-iodide 
(In. 2 )-methyl-inaole (raethyl-ketole) (Fischer 
n. Steohe, A, 243, 868). OU. Forms a nitros- 


C„H„N ».«. O.H, 


(Py. ^-Methyl-quinoline i-e. 

(i)-UethyTrquinoline. Quin- 

aldine. (ko° at 720 mm.) (D. a. M.); (246-6“ 
i.V.) at 724 mm. (P. a.B.) f (240° uncor.) (Drew- 
son). Occurs in coal tar (Jacobsen a. Beimer, 

B. 16,1(184). 

Formation, —1. By heating a mixture of anil- 
I ine, nitrobenzene, and U.,SO, with ethylene 
I glycol or paraldehyde (Doebner a. Miller, B. 14, 
*2812).—2. By adding a little NaOII to an aquraus 
solution of equivalent quantities of o-amido- 
benzoio aldehyde and acetone (Friedlander a. 
Gohring, B. 16, 183.5).—3. By tlio reduction of 
o-nitro-styryl methyl ketone with SnCl, (Drow- 
son, B. 16,1953).—4. By heating a mixture of 
aniline, aldol, and HOI (Doebner a. Miller, B. 
16, 2464; 17, 1699).—6. By heating a mixture 
of aniline, acetal, and H.,SO, (D. a. M.).—6. By 
heating a mixture of aniline, nitrobonSeno, lactic 
acid, and H.,SO, (Wallach a. Wiisten, B. 16, 
2007).— 7. By heating crotonio aldehyde with 
aniline, nitrobenzene, and H..SO, (Skraup, B. 15, 
897).—8. By distilling its carboxylic acid with 
lime (Beyer, J. pr. [2] 33, 413; Bohde, 11. 22, 
267).—9. By heating ohloro-mcthyl-quinolino 
(vol. ii. p. 82) with HI in HOAc in scaled tubes 
at 260° (Conrad a. Limpach, B. 20, 9551.— 10. 
By heating methyl-indole (mcthyl-ketole) with 
bromoform and alcoholic NaOH and reducing 
the resulting bromo-methyl-quinoline [78°] with 
P and HI at 180° (Magnanini, B. 20, 2610; 21, 
1940; 0.17, 246).-11. By heating mothyl-in- 
dole (methyl-ketole) with cone. HCl at 225° 
(Magnanini, B. 20, 2609).—12. By gating 
ethyl-acetanilide with ZnCl.^ at 225° (Pictet a. 
Bunzl, B. 22,1847). . 

Preparation.--^ mixture of aniUne (2 pts.), 
paraldehyde (3 pts.), and cone. HClAq (4 pts.), 
is heated on a water-bath for a few hours (Doob¬ 
ner a. Miller, B. 16, 2464). _ 

Pro2>ertus.—Oil, smelling like quinoline, si. 
sol. water. It gives with AgNO, a compound 
crystallising in white needles. Not affected by 
nitrous acid. A solution of chloride of iodine m 
HCl forms deep-yellow needles of a chloro-iodido 
[151°] (Dittmar, B. 18,1612). * 

ReactioiiSt —1. Sojirccly attacked^ even attor 
long boiling witU chromic acid nilxturo, but 
completely oxidised by CrO, in HOAc. CrO, 
and H.SO, yield quinoline {Py. 3)-carboxy-lio 
acid.--i KMuO, oxidises it to acctyl-o-amido- 
benzoic acid (Doebner a. Miller, B. 15, 3076).-- 
3. Cold cone. UNO, forms (B. 3)- and (B. 4)- 
nilro-(i>y. 3 ) methyl-quinolines. Boihng cone. 
HNO, forms nitro-quinolino carboxyho Mid 

r*220'^]_4, Tin and HCl reduce it to a tetra- 

hydride.—5. On heating with s«f|)/iu.r H.,S is 
evolved and the product contains a base 
C H N.ao [ 162 °] which crystallises from alcohol 
in white iUles (Von Miller. B. 21.1828|.-6. 
Combineff at once with fcmimmide formmg a 
xtfVlitA mass which crystallises from alcohol or 
:th« rneedles O^Ih.McWNPQ [76°|. 
and is decomposed by water (Cieve, B. 20, 76). 
7* Combines with aldehydes, forming aldol-liks 
products which readily split off -water (Von 
Miller, B. 20, 2041). Thus poraidekyde whM 
heated with quinaldine for 6 hours at 2l0 
yields (Py. Bj-allyl-quinoline (249“-268°)J^isete, 
h- 20, 2043); isobutyric aldehyde w«b ZnOl, 
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[93<>] (BrOnner, B. SO, 2041}; 
p-MM-bentoie aldeky^t at 120 ° nnitea lormiug 
<VH,N.C^.CH(OH).0,H,NO, pOOT which when 
heated with Ac,0 loses wato and becomes » 
nitto-styT;l-qainoline'(Bulach, B, SO, 2046; B, 
S3, 286). In lihe manner, when qainaldine 
P mol.) is heated with {arlataldebyde.'l moL) 
and a little ZnCl, for 2 hoars at 100° the product 
is C,H,N.CH:OH.O,H,0 which crystallises from 
ligroin in tofts of needles (Srpek, B. 20, 2044).— 
8 . When heated with phthalie anhydride and 
ZnCl, at 200° it yields ‘ quinoline yellow' 
C,H,M.CH;G,0,:0,H, which crystallines from 
alcohol in golden needles [236°], may be sob- 
timed, and is insol. water, v. al. sol. ether, m. 
sol. boiling alcohol, v. sol. UOAc. It dyes silk 
and wool yellow (Jacobson a. Beimer, B, 16, 
1082). 

Salta.—The nitrate and hydrochloride 
are easUy 2olublc.-B',H,I>tCl.. [220°] (F. a. G.); 
[229°] (P. a. B.); [230-‘] (Beyer). Sparingly 
soloble orange prisms. — Aoroohloride: 
yellow crystalline pp.—B'HHgCl,. [165'5°]. 
White needles.—B'HI. [180°]. V. sol. water.— 
B'HjSO.. [213°]. Deliquescent prisms (Hooge- 
werff a. Van Dorp, B. T. G. 3,344).-B',II,Cr,0,: 
lofig yellowish-red needles, sol. hot, si. sol. 
cold, water.—Piorato ii'C.U,(NO,),01I. [191°]. 
Needles, si. sol. water and cold alcohol. 

Methylo-iodideii'Mel. [105°]. Lemon- 
yellow needles, v. sol. water, sol. alcohol, insol. 
ether. Yields (B'MeCI).,FtCl, crystallising in 
orange tables; (B'MeOI)AuGl, crystallising from 
hot water in lemon-yellow needles; and 
(B'Me),Cr,0, crystallising in orange plates, si. 
sol. water, exploding at 90°. 

Methylo-oxide (B'Mc),0. Formed by 
adding aqueous KOH to the methylo-iodide 
(Bernthsen a. Hess, B. 18, 32; MOllcr, A. 242, 
302). Yellow amorphous flakes, si. sol. water, 
V. sol. alcohol and ether. Easily decomposes, 
becoming red. HlAq converts it into B'Mel, 
while HCl yields R'McCl. 

Etbylo-iodida B'Ktl. Bthyl-quinaldin- 
ium iodide. [234°]. Prepared by heating 
qainaldine with Etl at 100°. Y’ellow prisms 
(ffom alcohol), decomposed on fusion (Hooge- 
werS a.Van Dorp, it. T. C. 3,345,350; Spaltholz, 
B. 16,1861). Aqueous KOH converts it into the 
floccolent oxide (B'Et),0 which readily changes 
on exposure to air to a crimson resin. The 
oxide yields the following salts; B'EtAoCl,: 
golden needles. — (B'EtCl),PtCl, : ruby-red 
prisms, sol. hot water.—(B'Et).,Cr,0,. Beddish- 
yellow needles, exploding at 100°. On heating 
quinoline ethylo-iodide (2 pts.) with qainaldine 
cthylo-iodide (1 pt.) and aqueous KOII dicthyl- 
isocyanine iodide is formed, which crystallises 
from its crimson alcoholic solution in lustrous 
green prisms {v. Qdinoune). 

Propylo-iodide B'PrI. [167°], Obtained 
by hea^g its components on the vOiter-bath 
(M611er, A. 242, 306). Bmali greenrsh-yellow 
prisms (from alcohol), si. sol. cold, v. sol. hot, 
alcohol and water. Gives with aqueoos KOH a 
yellow amorphous oxide (B'Pr),0, sol. alcohol 
snd ether. It yields the salts-(B'PrCll^tCl, 
(^stallising in orange plates, B'PiAuOl 4 eryBtal- 
lising in canary-yellow neetUes, v. sL sol. cold 
water, and (B'Pr),Cr,0, otystallii^ in brownish- 
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tained by eohobating its eomponents at lw°(lt.), - 
Sttaw-Telh)w plates, sol. hot aloohoL Yidds a^- 
anstable oxide which on heating changes to a 
violet colooring matter. 

leoamylo-iodide , B'0,H„I. [176°]. 

Formed by eohobating its components for 12 
hours at 145°. Small yellow prisms, v. sol. 
water and hot alcohol. Converted by aqueous 
KOH into an oxide which condenses to a crimson 
dye on beating. 

(Py. 3)-Hethyl-qaiiioliite tetrahydride 
,CH,.C^, 

I . Tetra-hydro-ouinaldine, 
NNH.CHMe 

(248° at 710 mm.). Formed by reducing 
CH,.CO.CH,.CHj.C,H 4 NO, [1:2] (Jackson, B. 14, 
890). It is also a product of the action of HCl 
on a mixture of aldehyde and aniline (Doebner 
a. Miller, B, 17, 1698). Prepared by reducing 
quinalditle with tin and HCl (Doebner a. Miller, 
B. 16, 2407). Colourless liquid with pleasant 
smell, si. sol. water, v. sol. alcohol, other, and 
benzene. FeCl, gives a blood-red colour to 
aqueous solutions of its salts; CrO, acts in like 
manner. Nitrous acid produces an oily nitros- 
amine and a crystalline nitro-nitrosaminc [152°] 
(Mailer, A. 242, 314). Heated with benzotri. 
chloride it gives a green dye-stuff.—B'-^H.PtCl,: 
yellow needles. 

r-Hethyl-qninoliue dihydride C,,H„N t.e. 
OH * CH 

®A<NMe.CH..- This base is probably formed 
by heating r-mcthyl-indole with Mel (Fischer 
a. Steche, B. 20,2201). 

r-Methyl-quinoline tetrahydride C„H„N t.e. 

®*’®*'CNMeC^- (213° at 720 mm.). 

Prepared by heating quinolino tetrahydride with 
Mel (Hoffmann a. Konigs, B. Ifi, 731), or by re¬ 
duction Of quinoline methylo-iodido with tin and 
HCl, the yield by the latter process being 50 p.c. 
of the theoretical (Feer a. KOnigs, B. 18, 2388). 
Oil. Besembles quinine in physiological action, 
and has been used as a febrifuge. Nitrous acid 
gives a yellowish-red colouration in dilute sola- 
tious. Gives a green dye-stuff on heating with 
benzo-trlchloride. 

Salts.—B’HCIaq. [244°]. Prepared by 
heating quinoline tetrahydride with MeOH and 
cone. HCIAq at 160° (Ostermaycr, B. 18, 595). 
Crystallises from alcohol or chloroform in tetra- 
hedra; v. sol. alcohol, si. sol. ether.—B'HCllCl. 
[86°], Large yellow ncedlos.-B'H^PtClp [177°]. 
Bed crystalline ppJ—P i c r a t e. [125°]. Long 
yellow needles. 

Nitroso- derivative 0„H,j(NO)N. Green 
plates; v. sol. alcohol, ether, and benzene, sh 
sol. ligroin.' Does not give Liobermann's reac¬ 
tion. -Not affected by boiling NaOHAq. 

Methylo-hydroxide "B'MeOH. Strong 
alkaline base; soL water. 

Ethylo-iadide 0,H„NMeEtI. [179°]. 
Formed from etbyl-quinolir^l. tetrahydride and 
Mel (Clans a. Stegelitz, B. 17,1331). Crystals. 
Not affected by EOHAq. With Ag,0 it gives a 
crystalline base. V. soh water, insoL ether.— 
(0;H,.MeEtCl)^t01,, 

Be/srencei.—A mido - hithtl • bxdbo - gonnm- 
m, NiiBo-miani-Qniiioidiis zaxruBTDBm, and 
QXT-UXTETL-qtllli^Rni TBmBTPBICS. 
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(B. l)-lletk]rl- 4 ntB»lte» OwB^ U. 

^OT W- U probably 

Um oonitiiutira) ot the base wUoh is formed, 
together with (B. 8)-methyl-qnmolme, by heat¬ 
ing m-toloidine, o-nitro-pbenol, glycerin, and 
H^O. together (Skranp a. Brunner, M. 7,139). 
Its sold sulphate is more soluble in alcohol than 
that of the (B. S)-isomeride. The platino- 
0 h I o r i d e melts at 924°, the p i 0 r a t e at 198°. 
The piorate is much less soluble than that of 
theaooompanyingiAmeride. The chromate 
is T. sol. water. , 

Bsnoofioe.—tJ. OanoBa-(B. ll-HKTHrii-QoiNoi,- 
oic, which may, however, perhaps be Chlobo- 
(B. 8)-MBTHVIi-q0IIIOLIIIE. 

(B. 2) - Hethyl - quinoline C,„H„N i.e. 

CH*:CH. O.N^iCH * p-Toluquinoline. (258°) 
at 746 min.' S.'O.» 1-0815; *2 1-0681. Formed 
by heating a mixture ot p-to!uidin9, p-nitro- 
tolnene, glycerin, and HjSO, (Skraujtl if. 2, 158). 
Liquid, smelling like quinoline. Yields pyridine 
di-carboxylic (quinolinic) acid on oxidation with 
KMnO,. HOCl forms chloro-oxy-methyl-quinol- 

ine, 0 ,HjMe<^^gj-^Q. 

Salts.—B'HCl^q : slender needles; v. sol. 
water and alcohol.—B'.,H 2 PtCl„ 9 aq: slender yel- 
lowprisms.—B'UI. [186°](M611er,.d.242,307).— 
B'H,SO, aq. Prisms; v. e. sol. water.—P i o r a t o 
B'0^(N0,),0H. [299°]. Yellow powder. 

OhloTO-iodide 0„n.NICl. [c. 170°] -, 
easily soluble in alcohol. The hydrochloride 
0 ,A 111 C 1 ,HC 1 is formed by adding a solution of 
chloride of iodine in HCl to a solution of (B. 2 )- 
methyl-quinoline. It forms easilysoluble reddish- 
yellow needles, [o. 112 °], blackened by NH, 
(Dittmar, B. 18,1612). 

Mtthylo-iodideB'Mel. Slender yellow¬ 
ish prisms. When heated with (Pj/. l)-methyl- 
' quinoline mctliylo-iodide, and aqueous KOH it 
forms‘di-methyl-methylo-oyanine'C 2 ,lI„N 2 l 2 aq, 
which crystallises from alcohol in violet-blue 
needles; si. sol. water, melting (when anhydrous) 
at 27d°-977° (Hoogewerff a. Van Dorp, B. T. 0.3, 
342). 

Derivatives. —V. TKi- 0 Ht 0 Bo-(B. 2 )-methvi,. 
QUIHOUBB, CiII.OBO-OXT-(B. 2)-UBTnVI.-gTIIB0L- 
IBB, Dt-CHI/>B0-]>I-NI1'B0-0XY-(B. 2)-UBTliVl«. 
QnntoiJNE, and Oxv-(B. 2 )-ubibvi,-quin'oli))e. 

(B, 8 ) - Methyl . quinoline C,.H.N f.e. 

OMe-OH-aN^CH- rn-Toltauinolim. (260° 
unoor.); 269-7° cor.at747 fhm.). S.O.g 1-0839; 
M 1'0722, Formed; together with smaller quan¬ 
tities of an isomeride, probably (B. 1)-methyl- 
quinoline, by heatlbg a mixture of »t-toluidino, 
m-nitro-toluene, glycerin, and H,SO, (Skraup, M, 
8,881; B. 16,893), or of m-toluidine, v-nitro- 
phonol, glycerin, and H^SO, (Skranp a. Brunner, 
il. 7, 139). The two bases may be separated by 
erystallising their acid sulphates from alcohol, 
in which the sulpjmte ot the base here described 
is &e less soluble. Yellowish, highly refractive 
liquid; not solid at -20°. Yields onoxidatiop 
quinoline (B. 3)-carboxylic acid [247°]. 

Salts.—Hydrochloride: largetrans- 
pamit prisms.— B'H^t01i8aq. [224°]. Orange 
prisms.— B'H^O,^B',(]E^OJ, saq.— 0 h i o m • 
ate: P9°]t v, d. sol. water. —Bloiate: 


8fethpltf«doStiftf B'MeXIad. golden 

nee^es. ' ^ ’ 

(B.4) . Methyl . quinoline 0,AH 1$. 

QH:OH .0.OH.-CH 1 , , » 

OH;OMe.0Jl jCH’**•) 
at 761 mm. S.G. * 1-086; Ig 1-078. Formed 
by heating o-toluidine with glyoerin, o-niiro- 
toluene, and H^SO, (Skranp, M. 2,158), Strongly 
refractive liquid, smelling like quinoline; not 
solidified in a mixture of solid COj and ether; 
v.sl. sol. water, sol. alcohol andetber. Oxidised by 
EMnO. to pyridine dicartoxylio (qninoUnic) aotd. 

Saws.—B'HC12Jaq: very soluble trans¬ 
parent prismB.-^B'jHjPtCl, 2aq : orange prisms. 
—B'HjSO,: prisms; si. sol. cold, v. sol. hot, 
water.—B'O.H,(NOJ,OH. [200°]. Pale-yeUow 
leafiets. 

Msihylo • iodide B'Mel. Crystalline 
powder. 

j|B.4) - Hethyl - quinoline Atrahydride 
OijHijN. Oil. Obtained by reducing (B. 4)- 
methyl-quinoline (Ziegler, B. 21, 866). 

Nitrosamine OaH,MeN.NO. Formed 
by treating (B.4)-mcthyl-quinoUne tetrahydride 
withNaN02andHOAo(Zieglcr). Oil. Slowlycon- 
verted by alcoholic HCl into an isomeric nitroso- 
dci'ivative, which crystallises from benzene in 
lustrous steel-blue crystals [140°], and may bo 
reduced to an amido-(B. 4)-metbyI-quinoline 
tetrahydride, giving a hydrochloride melting at 
160°. 

(B. 2, 4)-l)i-metliyl-qaiBoline 0„H„N i.e. 
CMe:CH, 

Ih ^^***'' 

Formed by heating (1, 3, 4)-in-xylidine with 
glycerin, nitrobenzene, and TI SO, (Behrond, B. 
17, 2716). Colouiices oil. Yields a sulphonio 
acid melting at 166°. — B'.,,HjPtCl,: yellow 
needles.—B'H.,SO,; minute needles. Ite bi¬ 
chromate forma long yellow needles. 

(B. 1, 2) or (B. 2, 3)-Di-methyl-quinoUiie 
OMeiOMtk OMoiCHv 

Lrr,. Vh.N. (274°). 

CH;CH / CMe;CH/ 

Obtained by heating a mixture of o-xylidine 
O.H 3 Me.,(Nl^ [1:8:4], nitrobenzene, glycelin, 
andHjSO, (Berond, B. 17,1489).—B'jHjPtCla ^: 
minute yellow needles.—B'HjSO, xaq: glistening 
prisms.—B'HjCr,0,: slightly soluble orange 
prisms. 

(B. 1,4)-Di-methyl-qumoluie 0„H„M <4. 
OH:OMo. 

I [6°]. {266°)at736mm. S.G. 

CH-.CMo/ 

7 1-0752 (B.); *1 1-070. Formed by warming 
the sulphate of p-xylidine 05 H 3 Me 3 (NH.J [1:4:2] 
with nitrobenzene and glycerin (Berond, B. 18, 
3165 -, Lollmaun a. Alt, A. 237, 303). Oxidised 
by dilute HNO, at 170° to (B. 4hmethyl-qninol- 
ine (B. l)^arboxylio acid.—B'jHjPtOl,: yellow 
'needloa2-B',ftCr,0,. [149°]. Orange needles. 

Tctra-Aydride 0„H,.N. (271°). Formed 
by reduction with zino and HCl (Berend, B. 16, 
8165). Pleasant-smelling liquid. — B'HCl:' 
blender needles (from alcohol) ot six-aided plates 
(from water). 

(B. 4, Py. 8)-l>i-meth]rl-qaiuoUne 0„H„N *4. 
OH:OH .aOH:OH 

i l I . o-KefhplqiMnaUwts. 

H:0M«.q. S :CMe 
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(362°). Formed b? heating a mixtnro of o tola- 
(dine, paraldehyde, and HClA.q at 100°(Doe,bner 
a. Miller, J3. 16,2469). Formed also by heating 
its caibozylio aoid -with KOH (Panajotoff.B. 20, 
40). Colourless liquid, t. sol. alcohol and ether, 
si. sol. water. Volatile with steam.— Platino- 
chlorides B'sH^lCI,2aq: dark-yellow needles. 
—B'jHjCrjO,: orange-yellow needles, sol. hot, si. 
sol. cold, water. On oxidation with chromic 
aoid it yields an aoid C„H,NO., identical with 
that obtained from o-amido-benzoio acid and 
aldehyde (Von Miller a. B. Meyer, B. 23, 2260). 

Methylo-iodide B'Mel. [221°]. Prepared 
by heating the base with Mel at 100° (Moller, 
i. 242, 809). Lemon-yellow needles (from in¬ 
dole). Alkalis liberate an unstable base, which 
on heating yields the original o-methyl-quin- 
aldine. It also yields the salts; (B'MeCl) 2 PtCl, 
crystallising in yellow needles, v. si. sol. cold 
water', B'MSAuCl,, and (B'Me). 2 Cr 20 , crystallising 
from water in orange plates. 

Ethylo-iodide B'Etl. [229°]. From the 
base and EtI at 140° (Moller). Lemon-yellow 
needles (from alcohol). Yields the salts: 
(B'£t),PtCl 2 , crystallising in ovango-yellow 
needles, and B'EtAnCI, crystallising in lemon- 
yellow plates, m, sol. hot water. 

.CH 2 CH 2 

Tetrahydride CjHjMe^ | . 

\NH.OHMo 

Tetrahydro-methyl-quinaldine. (261°). Formed 
by reducing (B. 4, Py, 8 )-di-metbyl-quinoline 
(Doefaner a. Miller, B. 16, 2469). Colourless 
liquid. Gives a red colouration with Fed,.— 
B'jHjPtCI,: ooncenti'ic red needles. 

(B. 3, Py. 8 )-Di-inethyl-quinoline C„H„N i.e. 
CH ;CH.C.CH;Cn 

I II I • m-Melhyl-quinaldine. 

CMe;CH.C.N -.CMe 

[61°]. (264°). Formed by heating a mixture of 
m-toluidine, paraldehyde, and HCi (Doebner a. 
Miller, B. 16,2471). Long colourless needles, v. 
sol. alcohol, ether, and benzene, si. sol. water. 
Oxidised by ohromio acid to methyl-quinoline 
m-carboxylic acid [284°] (Miller a. Erst, B. 23, 
2283, 8483).—B',H, 2 CrjO,: thick orange needles, 
negrly insol. cold water.—B'jHjPtCl,: small 
yellow needles. 

(B. 2, Py. 8 )-Di-niethyl-qninoline 
ClMe:CH.C.CH:CH 

I II I • p-hfethyl-guimldine. [ 60 °] 
CH :CH.O. N :CMe 

(D. a. M.); [55°] (Jacobsen a. Kcimer, B. 16, 
2603). (266°) (D. a. M.); (260°) (J. a. B.). 
Formed by heating a mixture of ^-toluidine, 
paraldehyde, and IlGl (Doebner a. Miller, B. 16, 
24701. Large colourless trimetrio prisms, smell¬ 
ing like anise-seed. V. sol. alcohol, ether, and 
benzene, si. sol. hot water. Oxidised bychromio 
aoid to methyl-quinolinep-carboxylic acid [256°] 
(Miller a. Bdiunck, B. 23, 2263). Hpated with 
phthalio anhydride and ZuClj at 200 ° yields 
methyl-quinophthalone or methyl - quinoline 
yoUow 0„H„N:C,0,:0A [203°] which crystal- 
lises from alcohol in golden needles (J. a. B.).— 
B',H. 2 PtCl,: nearly colourless slender neediest, 
si. sol. hot water. — B'jHjCrjO,: long yellow 
needles, m. soh hot water, — The hydro¬ 
chloride, nitrate, sulphate, and acetate, 
ate easily soluble crystalline salts. 

Methylo-iodide S'tlel. [237°]. Fonned' 


from the* base and Mel £1 theaold^M8Iler, A. 
242, 811). Lemon-yellow needles, si. sol. oold 
alcohol, insol. ether, ▼, sol. water. Yields the 
salts (B'Me) 2 PtOI„ B'MeAuOI,, and (B'Me),0r,O„ 
all three crystallising in needles. 

Tetrahydride (267°). 

Formed by reducing the base with tin and HOI 
(Doebner a. Miller, B. 16, 2471). Liquid, si. sol. 
^water, v. sol. alcohol and ether. Its aqueous 
solution is coloured blood-red by FeCl,. 

(B. 4, Py. l)-Di-methylhiuinoline 
CH: CH.O.OMe:CH 

j II I . (274° i. V.). Formed by 

CH:CMo.C. N -.CH 

distilling oxy-(B. 4, Py. l)-di-methyl-quinoline 
with zinc-dust (Enorr, A. 245, 369). Light 
yellow oil with pungent taste and smell, v. sol. 
alcohol and other, almost insol. water. — 
B',H.^t01,aq. [220°].—BTElAnCl,. [181°]. 

(B. 3,'f,i/. l)-])i-methyl-qainoline 
QH:0H .Q!CMe:(^B. , oaao i Vl Formed 

by distilling {Py. 3)-oxy-(B. 3, Py. l)-di-methyl- 
quinoline with zinc-dust (Knorr, A. 245, 371). 
Oil, volatile with steam.—B'^I.PtCl,2aq. [227°]. 
Bcddisli-brown prisms. 

(B. 2, Py. l)-Di-methyl-quinoline 

(280° i. V.). Formed by distilling {Py. 3)-oxy- 
(B. 2; Pj/.l)-di-methyl-quinoline with zinc-dust 
(Knorr, A. 246, 366). Pungent oil, v. sol. alcohol 
and ether. Oxidised by chromic acid to a 
methyl-quinoline carboxylic acid (Von Miller a. 
Daniel, B. 23,2264).—B'jH.Ft01,2aq: needles, 
decomposing at 231°.—B'HAuCl,: needles, de¬ 
composing near 192°.—B'^HjCr^O,: needles, de¬ 
composing near 150°. B'C,H,(NOJ,OH: 
needles, decomposing near 230°. 

{Py. 2, 8)-Di-methyl-qainoUne 

C.H,<^®:^y®. [66°]. (261°uncor.)at729mm. 

Formed by adding tiglio aldehyde (1 mol.) to a 
mixture of aniline hydrochloride (4 mole.) and 
HCI heated to 85° (Eohde, B.20,1912; 22,268). 
Formed also in small quantity by heating a 
mixture of acetic and propionic aldehydes with 
aniline and HClAq at 100°. Tables or plates; 
T. si. sol. water, y. sol. ether, v. e. sol. alcohol. 
Chromio acid mixture oxidises it to {Py. 8)- 
methyl-quinoline {Py. 2)-oarboxylio acid. On 
condensation with benzil, by heating at 100° for 
24 hours, it yields a base [176°], of which the 
solutions of the salts exhibit green fluorescence. 
This base changes on heating for some time at 
180° to a polymeride [240°]. 

Salts.—B'HC12aq: radmting needles, v. e. 
sol. water and alcohol.—B'^,PtCl, 2aq: orange 
needled, turning black at 280°.—B'HNO,: prisms, 
V. 6. sol. water and alcohol.—B'H.SO, aq. 
[236°]: slender radiating needles, v. e. sol. water, 
m.sol. alcohol.—B'^Or,0,: long orange needles, 
m. sol. hot water; turns browizat 160°. Piorate: 
[226°]. 

Mcthplo-iodids B'MelJaq. [218°]. Sickle¬ 
like groups of needles (from alcohol); m. sol. 
water and alcohol. 

{Py. 1,2)-Di-methylMiiiinoUne 

Wsh*:CH* (a80°i.V.)at787ma. 
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Fonaed hTMigtOling 8,3, l)-o»-di-metb 7 l- 
qninoline iriih Eino-dagt (Enorr, A. 845, 862). 
On oxidation by ohromio aoid mixtnro it yields 
(Py. 3)-methyl quinoline 1) -carboxylic acid 
(Seita, B. 28, 22*7).—B'APtCl. 2aq. [240°].— 
B'HAnOl,. [177^. Plates.—B'^Cr^O,: red 
needles.—Pierata B'OA(NO^,OH. [c. 206°]. 

TteAnlxtQ 

Mtthylo-iodide B'MeL [191°]. Light- 
yellow needles (irom alcohol). 

(Py. 1, 3)-l>i-methyl-quiaolina ' 

OA<*^N®:CMe- (2*^*° >moor )- S.G. Ul OGl. 

Formation. —1. By saturating & mixture of 
paraldehyde (120 g.) and acetone ( 20(1 g.) with 
gaseous HOI, allowing the mixture to stand for 
a day or two and then pouring it slowly into a 
solution of aniline (200g.) in cono. EClAq (400 g.). 
In this reaction the ketone CH,.CH:CH.CO.CH, 
is doubtless first formed (0. Bayer, J.pr. [2] 32, 
126; 33, 401).—2. Together with meWiane, by 
heating acetone with aniline hydroehloride at 
180; the yield being 3 p.c. of the theoretical 
(Biehm, .4. 238, 3; B. 18, 3296).—8. Together 
with the bases 0 ,H,N:OMe 2 (228“),Y.D. OG'4 (calc. 
66 ' 6 ),and 0,»H|,N(?) (276°),byheating aniline with 
acetone and a dehydrating agent such as ZnCl, 
or PjOj.—4. By heating aniline with mesityl 
oxide at 130° (Engler a. Biehm, B. 18, 2245).— 
5. By heating acetanilide with acetone; the 
yield being 8 p.o. of the theoretical.— 6 . From 
acetone and beuzanilide.—7. By the action of 
NaOHAq on a mixture of o-amido-aectophenono 
and acetone (0. Fischer, B. 19, 1037).— 8 . By 
dissolving the anilide of methylene di-methyl 
diketone (acetyl-acetone) in cone. H^SO^, warm¬ 
ing, diluting with cold water, and neutralising 
with NH, (Combes, 0. B. 106,142). 

Promrties. —Oil, with sweetish smell, some¬ 
what like quinoline; volatile with steam. Not 
affected by nitrous aoid. 

Beactums. —1. CrO, oxidises it to (Py. 8 )- 
methyl-quinoline (Py. i)-corboxylio aoid. -2. By 
heating with phthalio anhydride and a little 
ZnOl, at 200° it is converted into a * phthalone ’ 
0 „H^:C 20 ,:C,H„ which crystallises from alco¬ 
hol in orange needles [238°] (Beyer, J. pr. [2] 
83, 407). 

Salts.—B'HCl: slender, stellate fiat needles 
(by sublimation), V. sol. water and alcohol.— 
B'APiOl.- [229°].—B'jHjPtCl, 2aq.— 
B'jH^nOl, IJaq.—B'H,SO,. [225°-228°]. Con¬ 
centric needles, v. sol. water, si. sol. alcohol.— 
B'jHjOrjO,. [172°]. Orange needles, v. sol. hot, 
V. si. sol. cold, water.—B'C,»,(NO,J,OH. [190°]. 
Needles (from acetone). 

Methylo-iodide B'Mel. [226°]. 

Ethylo-iodid» B'Etl. [214°]. Needles 
(from alcohol). 

Di-methyl-quinoline C,H,(0,HMa,N). .[65°]. 
(267°) at 713 mm. Occurs among the prpducts 
U the action of aniline on a mixture of isobutyric 
aldehyde, mothylal, and HCl (Von Miller a. 
Kinkelin, B. 20, 1937). Monoolinio prisms.— 
B',HJ?tCl, 2aq. pG8°]. Groups of needles 
(from HOlAq).—B'O.H,(NOJ,OH. [220°]. Ag¬ 
gregates of tables (from hot alcohol). 

(Py, 1,4)-Di-methyl-quinoUne tetrahydride 

(“6” by 

adding Na to a boiling alcoholic solution of oxy- 

VoiN m. 


(Py. 1 , 4 )-di-meth/I-quinoiins (methyl-lepidone) 
(Knorr a. Klotz, B. 19, 8802). Colourless liquid. 

(Py. 8 . 4 )-Di-methyl-qainolijie tetrahydride 

0 *^‘<N&O^e* (248aat710mm. formed 

by heating (Py. 3 )-methyl-quinoIine tetrahydride 
with Mel (Doebner a. Miller, B. 16, 2468). 
Formed also by reducing the methylo-iodide of 
(Py. 3 )-methyl-quinoline with tin and HCl 
(Peer a. Ednigs, B. 18, 2388). Colourless liquid. 
On heating with benzotriohloride it gives a green 
dye-stuff.-B’jHjTtOl,: sparingly soluble red 
granularipp. 

Methylo-iodide B’Mel. [205°]. Colour¬ 
less needles, v. e. sol. water and hot alcohol, insol. 
ether (Mbller, A. 242, 818). Not acted on by 
alkalis, but converted by moist Ag^O into the 
ammonium base, which is split up by distilla¬ 
tion into MeOH and (Py. 3, 4)-di-methyl-quinol- 
inc. Yields the salts (B'Mc).^°tCl, Ofystallisiug 
from water in small brick-red crystals, 
B'MeAuCl, crystallising in lemon-yellow needles, 
and (B'Me),Cr,0, crystallising in small hexagonal 
plates. 

Di-methyl-quinoline 0„H„N. (245°). Oo- 

curs in commercial quinaldine (Einhom, B, 18, 
3144).--BWtCl„. [238°]. 

(Py, 1, 2, 4)-Tri-niethyl-qniuoline dihydride 

C„H..N i.e. (244° i.V.) at 

746 mm. Formed by heating methyl-indole 
(methyl-ketole) C,H 4 <(^^^^CMo with Mel and 

a little MeOH for 20 hours at 100° ^ischer a. 
Bteche, B. 20, 818; A. 242, 353). Formed by 
heating (In. i,2)-di-methyl-indule with' MeOH 
and Mel in sealed tubes at 100° (Fischer a. 
Stcche, A. 212,304; Wolff, B. 21, 125). Formed 
also by heating indole with Mel, MeOH, and 
Na^COj at 130° (Ciamician a.Zatti, B. 22,1980; 
Zatti a. Ferratini, B. 23,2302; Fischer a. Meyer, 
B. 23, 2631). Formed likewise by heating 
Bcatole (1 pt.) with Mel (24 pts.) and MeOH 
(1 pt.) for 12 hours at 130^ (F. a. M.). Oil, 
turning red in air, miscible with alcohol, ether, 
benzene, and chloroform. Nitrous aoid gives a 
reddish-brown oil, becoming crystalline. FcCl, 
added to its solution in HClAq ppts. golden- 
yellow plates or needles of a compound v. sol. 
hot water, v. si. sol. cono. HClAq. , 

Salts.—The hydrochloride is v. sol. 
water.—P iatinoohlorlde[c. 212°].—B'HjSO,; 
plates.—B'HI. [263°]. Prisms (from alcohol).— 
B'0,H,(NO.;)jOH. [148°]. Golden-yellow needles 
(from alcohol). 

(Py.l,2,4)-Tri-methyl-qulnoIino tetrahydride 
O.H 4 <SMrc™“ (•) (289° 749 mm. 

Formed by reducing the dihydride with zinc and 
HOLAq (Fischer a. Bteohe, A. 242,356). Colour- 
less liquid, si. sol. water, v. sol. ether, alcohol, 
Sud benaene. FeCl, gives a brown amorphous 
pp. in its Solution in HClAq.—Piorate : [162°] 
(F. a. S.); [164°] (Ciamician a. Zatti, B. 22, 
1981); yellow plates (from alcohol).—Platino- 
chloride: bright-red crystals. 

Methylo-iodide B'Mel. [251°]. Plate* 
or needles (from alcohol), m. sol. water. 

(Py. 1, 8 , 4)-Tri.methyl.quinoliiie tetrahy- 

drld. Hydio-iodid. 

CO 
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B'HL taiS"]. Fonned from (i^. l.Sj-di- 
methyl-qoinoline b; reduoing in alconolie «oln- 
tiOD with and heating the product with Mel 
aud MeOH at 100° (Fischer a. Meyer, B. 23, 
2031). 

{Py. 1,2,4).Trl.meth;l.qninoline tetrahy- 
dride Hydro-fodide 

B'HL [205°]. Formed like the preceding from 
(Py. 1, 2)-di-methyl-quinoUne (F. a. M.). Crys¬ 
talline. 

(B. 1,2,4)-Tri.methyl-qninoUne C„H„N *.«. 

Formed by heating ^-oumidine [63°] with gly¬ 
cerin, nitrobenzene, and H,SO, (Berend, B. 18, 
870). White prisms. — B’HNO,: sparingly 
soluble needles.—B'HjSO,: white prisms.— 
B'.,Ii,PtCi,jlaq: very sparingly soluble orange- 
red needles. 

(J3.2,4; Py. 3)-Tri-methyl-qninollne 0,jH„N 
. CMe:CH .C.CH-.CH „• „ , • 

CH :CMe.C. N :CM6* op-Bt-methyl-^mn- 

aldine. [46°]. (200°) at 719 mm. Formed by 
heating m-xylidine with paraldehyde and cone. 
BClAq on the water-bath (Panajotoff, B. 20,32). 
Small plates (from alcohol) or monoclinio prisms 
(from petroleum-ether); insol. water, v. e. sol. 
alcohol. Beadily volatile with steam. Yields 
on oxidation {B. 4, Py. 3)-di.methyl-quinoline 
(B. 2)-carboxylic acid. Forms, with chloral, a 
compound 0 „H, 2 Cl,Naq, melting at 108°, and 
crystallising in yellowish needles, v. sol. alcohol. 

Salts.—BUCl: white needles.— 

B’,H,FtCl, 2aq: orange.yellow needles, si. sol. 
water.—B'HjSOjOq: while needles, v. sol. water 
and alcohol, si. sol. ether.—B'HNO,; transpa¬ 
rent triclinio prisms.—B',H.,CrjO,: orange-yel¬ 
low needles.—B'C,H,(NO,),OH. [185°]. Yellow 
needles. 

Methylo-iodide B'Melaq. Yellow needles; 
T. sol. water. 

Tetrahydridt 

(200°-260°). Formed by reducing the base with 
tn and HCl (P.).—B'jHjptCl,; orange plates. 

(B. 1 or 3, 2: Py. 8)-Tri-methyl-qninoline 
gMe:CMc.0.CH:CH CMc:CH.0.CH:gH 

CH ;CH .0. N :CMe CMo:Cn.C. N :CMo- 

Formed from o-xylidine, aldehyde, and HCl 
(Merz, B. 17, 1158).' Monoclinio crystals.— 
B',H^tGl,; minute needles. 

(.8.2; Fp. l,3)-Tri-methyl>qainoUns 

CH^ctaTicL t64“] (P.)l im (0.); 

(278°) (P.) t (281°) (C.). Formed by saturating a 
mixture of acetone (40 g.) and paraldehyde (30 g.) 
with HCl at 0°, allowing to stand 12 hours in a 
freezing mixture, pouring into a solution of p- 
tolnidine (65 g.) in fuming HClAq (130 g.) and 
beating on the water-bath for 7 hours (ratzingei^ 
J. pr. [2] 38, 41). Formed also by mssolving 
the p-toluide of methylene di-methyl diketone 
■CK,.CO.CH,.C(NC,H,Me).CH, in cone. H,SO„ 
vrarming, diluting, and neutralising with NH, 
(Combes, 0. B. 106, 145). White needles, coh- 
taining water of crystallisation which is given 
oS in a desiooator, the anhydrous base crystal¬ 
lising in tables and absorbing water (1 mol.) 
from the air. 61. sol. water, v. soh alcohol, 
ether, and petroleum-ether. Volatile with steam) 


It has a bitter, acrid taste, and an** irritatlag 
vapour. 

Salts.—B'H012aq: white needles, v. o. sol 
hot water and alcohol. [260°].—B',H,FtCl, 2aq: 
yellow needles, v. si. sol. water, almost insol. 
alcohol. [220°] (0.).-B'aBO,. [222°]. White 
needles or thombohedra (containing aq), m. sol. 
cold alcohol.—B',H,Cr,0,. Yellowish-red needles, 
V. si. sol. cold water.—B'CA(NO,).OH. [201°]. 
,Oreeniah.yeIlow needles (from hot acetone). 

Melhylo-iodideB'Mel. [226°]. Needles 
(containing aq), sol. water, %lcohol, and ether. 

(B.2; Pji. 2, 3)-Tri-methyl-qninollne 
gMc:CH.C.Cil:CMe royoi f286°l Formed 

from tiglic aldehyde (1 mol.),p-toluidine (4 mols.) 
and HCl (8 mols.) (Von Miller a. Ohler, B. 23, 
2268). White nodules (from ligroin); insol. 
water, m. sol. ligroin, v. sol. ether. Yields on 
oxidation (Py. 2, 8 )-di.methyl-quinoline (B.^)- 
carboxyliSacid [270°]. 

Salts. —B' 2 H 2 PtCl, 2 aq: laminte. — The 
chromate crystallises in orange laminie, v. si. 
sol. water.—^The hydrochloride and sul- 
! phato are v. e. sol. water.—Picrate. [212°]. 
Straw-eoloured laminte. 

(B.4; Py. l, 3 )-Tri-msthyl-quinoline 

CH:CH .C.CMeiOH tofiO"! Formed bv the 
, CH:CMe.C. N :CMe- ^ lormett Dy tne 

: action of H.,SO, on the o-toluide of methylene 
j dimethyl diketone CH,.CO.CH.,.C(NC,H,).CH, 
(Combos, 0. B. 106, 145). OU.—Platino- 

ohloride [267°]. 

(B. 4; Py. 3, 4)-Tri-methyl-qninoUne tetra- 

^H;cSetSMV. 6 flke- (244“). Formed 
by the action of Mel on (B. 4; Py. 8 )-di-methyl- 
quinolinetctrahydride (Doebner a. Miller, B. 16, 
2470). Colourless liquid. 

(Py.1,2, 3)-Tri-methyl-qninoline 

[65°]. (285°). Formed by 

heating the anilide of di-methyl ethylidene dike- 
tone CH,.CO.CHMe.C(NC.H,).CH, with H.,SO„ 
and separated by passing NH, through the diluted 
product (Combes, 0, B. 106,144).—B',H.,PtCl,. 
[215°]. 

Iri-methyl-quinoline 0„H|,N. (270°-280°). 
A by-product in the preparation of quinaldine 
from paraldehyde, aniline, and HCl (Doebner a. 
Miller, B. 18, 3352). —B'jHjPtCl,2aq: pale- 
yellow needles. 

(B. 1,2,4; Py. 8 )-Tetra-methyl.qulnoline 

Ch'IcmS icie- (300°). Formed 

by heating solid iji-oumidine [63°] with par¬ 
aldehyde and HClAq at 105° (Doebner a. Miller, 
B. 17,1710). Crystalline ;^v. sol. alcohol and 
ether,^ insol. water.—B'ACr, 0 ,: long yellow 
needle's. 

(B.‘2,4; Pp. 1, 8 )-Tetra-methyl-qninollns 

gMe:CH.C.CMe:CH eg,*, 1286" nnoor.l. 

CH;CMe.C. N :CMe‘ unt^.;. 

Formed from acetone and ii>-xylidine (levin a. 
Biohm, B. 19,1391). White plates (from ether). 
—B'HjSO,: [235° 242°]; needles, v. sol. water, 
m. sol. alcohol.—B'HCl; white needles (by sub¬ 
limation). — B'jHjPtCl^ — B',H,OrjO,: orange 
needles, si. sol. water. 

TetramethylqulnoUns 0„H„N. (266°-278°). 
Occurs in crude quinaldine, obtained from par- 
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tldehyde,'aniline, and HClAq (Einlkom, B. 18, 
8146). On oxidation with Cr0,01, it yields an 
aldehyde 0„Hj,N0, orystallising from water in 
needles (containing 3aq), melting at 74° when 
hydrated and 102° when anhydrous; it is oxidised 
by ammoniacal AgMO, to an acid orystallising 
in needles [224°]. 

Salt.—B'APtCJV 

References.—kistDO; CaLOBO-, Nirao., and 
OxT-, MBTHYL-qniNOLiNBS, and Mbthil-di» 

QumonYii. . 

(7)-METHYI-IS(faTTIH0I,IHE 0,.H,K t.«. 

(266° unoor.). * Formed by 
the distillation ot either of the compounds 
and gJ4«;;^g>NMe with ainc- 

dust (Le Blanc, B. 21, 2300). Liquid, not 
solidified at - 76°. — B'^^PtCl,. [263-6°]. 
Brownish-red crystals.—B'0JS2(^O.J,QH. [196°]. 
Slender needles. , 

(a).Hethyi-isoqninoline . 

One of the products got by distilling papaverolino 
over zinc-dust (Krauss, Jlf. 11,301. Oil. Volatile 
with steam.—B'ja^’tCljl^aq. [229°]. Orange- 
yellow pp.—Pier ate. [210°]. Light yellow pp. 
Derivative .—». Chloho-methyl-iboocinoune. 
HETHTL-QUINOLINB-ACKYLIC ACID v. 

METnYI,-QOINOLTI,-ACllYLtO ACID. 

(Py. 8)-METHYL-aoIN0Ll»E (B.2)-CAEB. 
OXYLIC ACID C„H,N02 i.e. 

T;CMe- 

oxylic acid. [269°]. Formed by the reaction of 
a mixture of paraldehyde, yi-amido-bcnzoio acid, 
and HOlAq (Doebner a. Miller, B. 17, 939). 
p'ormed also by oxidation of the corresponding di¬ 
methyl-quinoline (Sohunolc, B. 23,2263). White 
needles, which may be sublimed. Sol. hot alcohol, 
V. si. sol. water. — HA'HCl aq : long slender 
needles or small prisms.—(HA')2H^tCla 4aq : 
monoclinic tables.—(HA')aH,Cr.p,: red needles, 
sol. hot water.—CaA'j2aq: teatherjr crystals.— 
CuA',6aq: small plates.—Ag A': sparingly soluble 
crystalline powder.—’■PbA'j: prisms. 

{Py. 8) - Methyl - qninoline (B. 3) - carboxylic 

CO.H.O^ioH.C.'^N icSe- »»■ 

carboxylic acid. [286°]. Formed by heating a 
mixture of paraldehyde, m-amido-benzoio acid, 
and HClAq poebner a. Miller, B. 17, 941). 
Formed also by the oxidation of the correspond¬ 
ing aldehyde by Ag.,0 (EoUiardt, B. 22, 281), 
Formed also by oxidation of the corresponding 
di-methyl-quinoline (Bist, B. 23,2262), and from 
the corresponding •amido-methyl-quinoline by 
Sandmeyer’s reaction (Bist, B. 23, 3485). Long 
silky needles which may be sublime^ Sol. 
alcohol, nearly insol. water. — HA'HCl aq : 
small tables, si. sol. cold water.—(HA'),^2FtCl,; 
monoolinio prisms. — (HA').pLpr,0,: yellow 
needles, v. sol. hot, si. sol. cold, water.— 
CaA',2aq: sparin^y soluble prisms.—CuA',3aq: 
green tables.—AgA': crystalline pp. 

{Py. 3) -Methyl-qninoline (B. 4)-oarbozylice 

•^^cliofeiJ.O.'^’N ioMe* O^Wineo-carb- 
aaylio acid. [161°]. Formed by heating a 
Mixture of o-amido-benzoio acid (25 g.), par- 
ald^ydo (18 g.), and HClAq at 100° (Doebner 


a. Miller, B. 17,943). Formed also by oxidation 
of 4be corresponding di-methyl-qmnoUne (B. 
Meyer, B. 23, 2239). Colourless needles (con¬ 
taining Jaq), V. sol. h^t water and alcohol. 
Split up by heat into CO, and quinaldine.— 
HA'HCl: concentric tables, v, sol. water.— 
(HA')lH.,PtCl, 2aq: large red prisms, sd. hot, 
si. soi. cold, water.—CuA', l^aq: small dark- 
green needles.—' AgA'; amorphous pp., changing 
into slender needles when heated with water for 
a long time. 

(B. 4)-Methyl-quinoline (B.l)-carboxyUc 
acid OH-C(CH“f^>®‘'®>'^' o-A/cfAyf-auinoltn« 
ana-carboxylic add. [286°]. Prepared by 
heating the corresponding di-methyl-quinoline 
with dilute UNO, at 170° (Lellmann a. Alt, A. 
237, 310). White powder. Yields (B. 4)-meth>l- 
quinoline on distillation with lime. A solution 
of its ammonium salt gives a dirty-green pp. 
with FeSO,, a light-green pp. with CuSO,, and 
a white pp. with lead acetate. 

Salts. — HA'HCl aq : silky needles. — 
(HA'ijHjPtCl, 6aq: yellow needles.— 
(HA'),H.,PtCl„ 2aq: needles.— (HA'),H,Pt01,. — 
CaA',: crystalline pp. 

{Py. 3)-Methyl-quinoline {Py. l)-oarboxylio 
acid Aniluvitomo acid. 

[242°]. 

Formation. — 1. By boiling a mixture of 
aniline and pyruvic acid with water; or by 
boiling anilpyruvic acid with water. In this 
reaction CH3.CH;CH.CO.COja may perhaps be 
assumed as an intermediate acid (Bottinger, B. 
14, 90, 133; A. 191, 321).—2. By oxidising 
{Py. l,8)-di-m6thyl-quinolino with CrO, (Beyer, 
>. pr. [2] 33, 411; Seitz, B. 23, 2257). - 8 . By 
heating isatin with acetone and dilute (5 p.e.) 
NaOHAq (Pfitzinger, J. pr. [2] 38, 632). 

Properties. —Lamina) or needles (containing 
aq); soi. water and alcohol, T. e. sol. dilute 
acids. Tastes bitter. 

Bcactions. —1. Yields quinaldine on distilla¬ 
tion with lime (Kiiscl, B. 19, 2240).—2. Oxidised 
by KMnO, to pyridine tricarboxylic aci4— 
8. Brottiine in chloroform forms an oily addition- 
product, which gives up all its bromine on treat¬ 
ment with boiling water (B6ttinger, B. 16,2867). 

Salts.—HA'HCl aq: needles; loses its HCl 
when treated with cold water.— (HA').,H,PtCl8 2aq. 
—H A'HBr 2aq.- -BaA', aq.—AgA'; small plates. 

{Py. 2)-Methyl-quinoline {Py. 3)-oarboxylie 

acid [144°]. Formed by 

oxidation of {Py. 2, 3)-methyl-cthyl-quinoUna 
(derived from aniline and propionic aldehyde) 
with CrO, and H,SO, (Doebner a. Miller, B. 17, 
1716 ; 18, 1641). Long silky needles or mono- 
clinic prisms (from ether-alcohol); sol. hot water 
vrnd alqphcd. Split up at 160 into CO, and 
{Py. 2)-methyl-quinoline.—CuA',: si. sol. water. 

{Py. 8)-Methyl-quiuoline {Py. 2)-carboxyllo 

acid Quinaldine earboxyV* 

acid. [234°]. Formed by saponification of its 
other, which is produced by the action of o- 
amido-benzoic aldehyde on an alkaline aqueous 
solution of acetoaoetic ether (Friedlfinder a. Q6h- 
,ring, B. 16, 1836; B. 19, 37). Formed also by 
‘oxidising {Py. 2,8)-di-ii<ethyl-qninoIine with 
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iduomie aoid (Bohde, B. 22, 267). Oolowlaas 
needles, d. sol. water, m. sol. alcohol. Split up 
on fusion into CO, and quinaldine. 

Sthyl ether EtA'. [71“]. Long white 
needles, insol. water. May be distilled.— 
(EtA'),H,Pt01,2Bq: sparingly soluble yellow 
needles. ' 

Methylo-iodide of the ethyl ether 
EtA'Mel. [206°]. Orange needles, si. sol. cold 
water and alcohol, v. sol. hot water. Ag,0 con- 
▼erts it into the oxide (EtA'Mej jO, an amorphous 
pp. which, when freshly prepared, is sol. benzene 
and chloroform, insol. water, alcohol, ether, and 
ligroin; after a time it becomes insol. benzene 
and chloroform. The oxide decomposes when 
heated between 180° and 210°. HCl converts it 
into EtA'MeCl, which yields (EtA'MeCl),l’tCl„ 
crystallising in golden plates [217°]. 

(Py. l)-Kethyl-quinoline (J3.2)-carboxylio 

acid ^‘ncicHia^N *!ch- 
o^Ue acid. [250°-270°]. Obtained by oxida¬ 
tion of the corresponding di-methyl-quinoline by 
chromic acid mixture (E. Daniel, B. 23, 2261). 
Stellate groups of needles. Yields lepidine on 
distillation with soda-lime. 

Hetbyl-quinaUne carboxylic aoid C,jH„NO, 
<4. 0JH,{0,HMeN.C0,H). [190°]. Formed by 
oxidising the fraction 275°-285° (?di-mcthyl- 
quinoline) of the product of the action of aniline 
on a mixture of isobutyrio aldehyde, mcthylal, 
and HCl (Von Miller a. Kinkelin, B. 20,1940). 
Small crystals, m. sol. water and alcohol; gives 
off CO, on fusion. 

(Py. 4)-Kethyl-quinoiine tetrahydride (B. 8)- 
oarboxylisacid 

CH:CH.C.CH,.C!H, 

CO,H.O :CH.C.NMe.CH,. 

KairoUae m-carboxylic acid. [164°]. Obtained 
by heating quinoline tetrahydride (B. 3)-onrb- 
oxyiio acid with Mel at 160° (Fischer a. KOrner, 
B. 17, 766). Needles; si. sol. water, v, sol. 
alcohol. 

(Py. 4)-Hethyl-qainoline tetrahydride 
(Py. l).carbox,lic acid 0 ,H.<CH(CO J) QH, _ 

llethyUtetrahydro-cinchonic acid. Formed by 
heating the hydrochloride of quinoline tetra¬ 
hydride (Py. l)-oarboxylic acid with MeOH and 
Mel at 100°, and decomposing the resulting salt 
with Ag,0 (Weidel, M. 8, 66). Crystallises from 
cold alcohol in large prisms (containing 2aq); 
y. sob water and alcohol, nearly insol. ether. 
Beduceswarmammoniocal AgNO,. Decomposes 
on distillation, yielding an anhydride 0„H,,N,0„ 
which is a colourless oil (298° at 744 mm.), insol. 
ether, alcohol, and dilute acids, and is converted 
by heating with ECLAq at 160° into MeOl 
and quinoline tetrahydride (Py. l)-carboxylio 
acid (Weidel a. Hazura, U. 6,643). On heating 
the anhydride with aqueous EOH it'is converted 
into ‘ homohydrocinchonio acid ’ 0 „H„N 02 , 
which crystallises in pearly leaflets [126°], insol. 
water, sol. alcohol and ether, and forms a hydro¬ 
chloride 0„H,JliO,HCl aq, crystallising in tp- 
metrio prisms (o:bus = •93:1:2'07); and a methylo- 
iodide 0„H„NO,MeI aq, forming monoclinio 
crystals; converted by Ag,0 into 0„H,2MeNO,sq, 
crystallising in glittering prisms, ▼. e. sol. water. 

S^Jts.—The metalila salts are extremelT 
Mlignesoent — HAEGi aq: lange monoolihic 


oTMtaUj—(HAO^H,;?!®, s large orange eiystala. 
—HA'HIaq: large monoolinio crystals. 

(B. 2; Py, 8)-Di.methyl-qninoUne (Pa. IW 

carboxylic acid PMe:CH.C.C(^gH^ 

[202°]. Formed by the aa(ion of aqueous NaOH 
on a mixture of jp-methyl-isatin and acetone 
(Pfitzinger, J. pr. [2] 88,684). Shining plates 
(from water). 

r (B.4; iV.8)-Dimethyl-qnlnoline(B.3)-owh- 
oxylie acid 

co,H.g :CH .(JeagH 
. CH:CMe.C. N:CMe ’ 

Formed by oxidising (B. 2, 4; Py. 8).trimethyl. 
quinoline with CrO, and dilute H,SO, (Panajo- 
toff, B. 20, 88). Needles (by sublimation); sh 
sol. water and cold alcohol. On distillation with 
lime it gives (B. 4; Py. 3)-di-methyl-quinoline. 

Salts.—(HA'),H,PtCl,4aq: orange needles, 
—BaA',: yhrte needles, v. sol. water.—AgA'aqi 
amorphous precipitate becoming crystalline.— 
C,H.,(NO.J,OH. [221°]. Yellow needles; si. sob 
water, v. sob alcohol. 

(Py. 2, 8)-Di.methyl.qninoline (B. 2)-oarb, 

oxvlioacid CO,H.g:CH.g.OH;CMe 
oxyuoacm HC;CH.O. N :CMe ’ 

Formed by oxidising (B. 2; Py. 2, S-tri-methyl- 
quinoline (Miller a. Ohler, B. 23, 2268). Silky 
needles, sb sol. water and alcohol. Gives on 
distillation (Py, 2, 3)-di-methyl-qninoline [68°]. 
—CuA', aq. 

(Py. 3)-Uethyl-qninoUne (B. 2; Py. l)-di- 
carboxylicacidCO,H.g^:CHic(^gH. 

Formed by heating p-amido-benzoio aoid (30 g.) 
with pyruvic acid (20 g.) and aldehyde (12 g.) in 
alcoholic solution on a water-bath (Von Miller a. 
11. Meyer, B. 23, 2262). l^ite powder, insob 
alcohol and other solvents. Cakes together at 
160°. Gives quinaldine on ^stillation with 
lime.—CuA',: green crystalline pp. 

(Py. 3).METHYb.ftUlNOLIHE (B. 8)-CASB- 
OXYLIC ALDEHYDE 0,,H.NO U. 

CH:CH.C.CH;gH „ . . 

COH.C :CH.O.N:CMe- bj 

adding KMnO, to a dilute solution of sodium 
methyl-quinolyl-acrylio aoid covered with benz¬ 
ene and frequently shaking (Eckhardt, B. 28, 
277). Slender hair-like crystals (containing 
11 aq 1). Melts at 61° when anhydrous and 78° 
when hydrated. V. sol. dilate HOlAq, sb sob 
acetic acid, v. sol. alcohol, ether, and benzene, 
m.'sol. ligroin and hot water. Volatile with 
steam, lieduces vumoniaoal AgNO,. Gives a 
crystalline sulphite, and a red colour with 
phenyl-hydrazine acetate. Ag,0 oxidises it to 
the corresponding carboxyyo acid [286°]. On 
heating with methyl-quinoline and ZnOl, for 
2 hours at 160° it yields a condensation-nroduot 
[69°]. 

Salts. — B'HOlt pale-yellow needles.— 
B'HjPlCl,. [211°]. Triclinic crystals (from 
alcohol containing HOI). — B'C.H,(NO,),OH. 
[182°]. Needles, blackenmgtit 174°. 

Phenyl-hydraeide The salt 

'OijH„N,HC 1 separated as brick-red hair-like 
crystals on adding a hot solution of phenyl- 
hydrazine hydrochloride to a hot solutioh of the 
base in HClAq. In presence of H,SO,ihe salt 
(0,,H„N,),(H,SO,),9aq separates ih small brick- 
»«d needles. 
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(JV. 

aldehyd* 

Formed t. 

quinolyl-aorylio acid with KMiTOi. accompanied 
bj agitation with beoaene (Miller a. Einkelin,B. 
18, 8237). Needles (from water); m. sol. ligroln 
and hot water, v. e. sol. alcohol, ether, benzene, 
and aoide. On heating with quinaldine at ISO” 
it forms O.H.N.CH:CH.C,H.NMe, a yellow in» 
soluble substance « melting above 800°.— 
B'^jPtCl, 2aq: orange prisms. 

Phenyl-hydratide [160°]. 

Golden prisms (from alcohol). 

(J8. 2,4)-Sl.methyl-quinollne (Py. 8)-oaib- 
QMe:CH .O.CH:gH 

ozyhe aldehyde jj ;0.CH0' 

Formed by ozidieing (B. 2,8)-di-methyl.quinolyl- 
aorylio lioid with KMnO, (Panajotoff, B. 23, 
1471). Yellowish plates, t. sol. alsohol and 
ether, si. sol. water. Sol. acids; inqpl. alkalis. 

Iri-methyl-quinoime carbozylio aldehyde 
0„H„N0. [101‘6°]. Formed from tetra-niethyl- 
qninoline (derived from paraldehyde, aniline, 
and HCl) by treatment with CrO^Ci, followed by 
water jSinhom, B. 18, 8144). Crystallises from 
water in needles (containing Saq) which melt at 
74°. When anhydrous it melts at 101'6°. It 
reduces ammoniaoal AgNO„ forming a mirror. 
It yields an ozim [203°] and a phonyl-hydrazide 
[207°]. 

HETHYl-anlNOUNE HES8AFTAN v. 
MBlnVI.-QOUI01.VI, UBROAFTAK. 

• (B. 8).ll£THYL-{lUIN0LIl!rE (B. 4)>SIfL- 
PHONIO ACID 0„H,NSO, lA 

aeid. Formed by boiling a mizture of p-toluidine 
snlphonio acid, nitrobenzene, glycerin, and 
HjSO, (Fischer a. Wittmack, B. 17, 441). 
Formed also by the sulphonationof (B. 2)-methyl- 
quinoline (Herzfeld, B. 17, 1652). Colourless 
plates, si. sol. boiling water.—KA': v. sol. water. 
—BaA', (dried at 180°): amorphous, si. sol. 
water. 

(B. ‘B-Hethyl-qninollne (B. l)-snIphonio aeid 
oi-cide Obtained by heating o- 

tolnidine sulphonio acid 0 ,H,Me(NH 2 )S 0 ,H 
[1:2:4] with glycerin, nitrobenzene, and H-^SO, 
(Herzfeld, B. 17, 904). Formed also by sul- 
phonating (B. 4)-methyl-qninoline (Herzfeld, B. 
17, 1560r. Flat prisma (from water); v. sol. 
water.—BA': long soluble tables.—BaA',: soluble 
trimetiio tables. 

(B. 4)-Hethyl-qiiinoline (B.2)-siilphonle aeid 
Formed by heating o- 

toluidins snlphonio aeid 0,H,Me(NH))S0,H 
^2:6] with glycerin, nitrobenzene, and, H,SO, 
(Herzfeld, B. 17, 908). Colourless sparingly 
solnble prisms. 

{Py. 8)-lfethyl-qniaoline (B, S)4tilphonio 

acU ioMe- jp- 

swJphonia aeid. Formed in small quantity iif 
the snlphonation of qninaldine. Prepared by 
heating amido-beiuenep- snlphonio acid (100 pts.) 
With pa^dehyde (80 pts.) and HOI (100 pts.) for 
t honrsontha water-bath (Doebner a. Miller, B. 
17, 1708). .Small monodinio orystals, t. sol. hot 


8)-lCethyl>qni]iollne (B. 2)-oar8ezylis 
OHO.C :OH.Q.Cfl:gH .lOB”! 
OH:CH.O. N :OMe* J' 

>y ozidieing the corresponding methyl- 


water. On fusion with SOB It yields ozy- 
mefhyl-qninoline [218°]. 

{Py. 8)-Hethyl-quinoline (B. 4)-sulphoni0 
Q-inaldineo.^ 

phonin acid. Formed, in small quantity, in sul- 
phonating quinaldine (Doebner a. Miller, B. 17, 
1703). Long flat triclinio prisma, v. sol. hot 
water. On fusion with potash it yields ozy- 
methyl-quinoline [74°]. 

(Py. 8)-Methyi-qninolina (B. 1 or 8}-sul- 
. gn;C(SO,H).Q.Cn:gH 

phonic aeid ch:CH-— n « 


0. N :CMo 


C(^SO^):CH.o!*^N:CMe- 
phonic acid. The chief produet of the sulpho 
nation of quinaldine (Doebner a. Miller, B. 17, 
1703). Glistening monoclinic prisms; eel. hot, 
si. sol. cold, water. On fusion with potash it 
gives oxy-methyl-quinoline [234°]. Distillation 
with KCy yields the nitrile of the corresponding 
carbozylio acid (Kichard, B. 23, 8483). 

{Py. l)-Mothyl-quiDoUna snlphonio aold 
O.H,(SO.H)<^“®-^^. Ltpidinesulphonieadd. 

Formed by heating ‘ homohydrocinchonio acid’ 
G|„H,N80,with H^SO, at 180° (Weidela. Hazura, 
M. 5, 652). Crystallises from water in thin 
plates (containing aq); nearly insol. cold, ▼. soL 
hot water. 


{Py. l)-Methyl-qninolino (B, 2)-Balphouto 

SO,H.g:CH.C.CMe:gH WArw,..: Kv KaaB 
HC:OH.d.N —CH- Formed by heat¬ 
ing lepidine (1 pt.) with H^SO, (8 pts.) at 800“ 
(Busch a. Koenigs, B. 23, 2680). Silky needles 
(containing a:aq), v. sol. hot water.—AgA'aq: 
white jelly, becoming crystalline. 

{Py. 1, 3 )-Di-methyl-quliioUne snlphonio aeid 

0„H„NS0,ie. O.H 3 (SO,H)<®'“®;gg^. Formed 

by snlphonating the corresponding di-methyl- 
quinoline (Boyer, J. pr. [2] 88,407). Tables or 
flat needles, not melting below 303°. On fusion 
with potash it yields ozy-di-methyl-quinolina 
[44°J. • 

(B. 1,4)-Di-methyl-quinoline (B.2)-snlphoBl8 

aoid 

sulphonio acid. Formed by heating (B. 1,4)-dl- 
methyl-quinoline with fuming HjSO,. Formed 
also from xylidine snlphonio aoid by heating 
with nitrobenzene, glycerin, and HjSO, (NOlting 
a. Fruhling, B. 21, 3157).—KA': needles or 
plates, V. sol. water.—BaA'^aq: plates, ▼. soL 
hot water,—BaA', 2aq. 

(B. 1, 4)-Di-methyl-qiilnoUns (B. 8)-snl< 

phonio acid go,H.o'^:CMe>°‘®‘*^* Formed by 
heating zylidine sulphonio aoid (derived front 
5j-xylonw sulphonio aoid) with nitrobenzene, 
glyeerin,*and HjSO, (N61ting a. Frdhling, B. 21, 
8166). Short white plates, si. sol. cold water, T. 
sol. hot water and dilute acetic aoid.—^EA'aq: T, 
ft soL water.—^BaA',aq: needles, T, sol. hot 
water* 

(B. 2, 4 )-Di-methyl-qainoIlne sulpheale sold 
C,HMe,(SO,H) (C,H,N). Formed by heating the 
corresponding di-methyl-qninoline with fuming 
.H,SO, at 166° (Berend, B. 17, 2716). Minute 
needles (from alcohol-UgroIn). 
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(B. 2, 4 5 Py. S)-Tri-methyl-qTiinoIlBe (B. 1)« 
nlphonto acid. jFormed {rom the oorresponding 
tri-methyl-quinoline by beating with H^SgO, at 
12S° (PannjotoS, B. 20, t!6). Small yellow needles 
(bom dilute HClAq), not melting at 260°: insol. 
eold water.—BaA'oSaq: silky needles. 

KETHYb-aUlBOLIinC ACID v. Mxihyl- 
prsintita dioabboxtuo acid. 

METHYI-ftUIHOI.l»HrM HYDEATE v. 

ilethylo-kiidrate ot Qcinolimb. 

IPy. l)-aETHYI.-(P«. 3: B.Sl-DiamUOlYI, 
.OMe:CH ,CH:OH 

[188°]. Obtained by heating flavanilinc (10 pts.), 
with nitrobenzene (6 pts.), glycerin (30 pts.), 
and E.jSO, (30 pts.) (Fischer, B. 19, 1030). 
Colourless ci 7 stal 8 . Strong base. Its salts 
with ihinerltl acids have a splendid blue flnoi- 
escence in dilute solution. 

Methylo-iodide B'Mel: fine yellowish 
needles, easily soluble in water. 

Di-^p. 3)-niethyl-diqninolyl i.e. 

cSe; N N^i^Me- (above 

360°). Prepared by gradually adding paralde¬ 
hyde (90 g.) to a solution of benzidine (80 g.) in 
cone. HClAq (lOOg.) at 100°. After heating for 
ten hours the product is dilated with water, 
treated with NaNO.j, boiled, and ppd. by KOH 
(Hinz, A. 242,326). Slender white needles, sol. 
alcohol, benzene, and chloroform, si, sol. water 
and ether.—B"H,,PtCl,2aq: light-yellow pp., si. 
sol. hot water.—B"2HNO,: small colourless 
needles,V. sol.water,sl. sol.^cohol.—B"H,CrjO,: 
slender yellow needles, si. sol. hot water. 

Si-methyl-diquinolyl C.^H,.N,aq [162°]. 
Formed by heating quinaldine with sulphur 
(Yon Miller, B. 21, 1828). Crystallises from 
^cohol in white needles (containing aq). Its 
piorate crystallises in needles. The platino- 
ohloride forms needles, v. si. sol. water. 

Tetra-methyl-diqninolyl C^„N, sa 
CH :CMov. r. TT p TT /CMeiCH 
CMe: N N :CMe- 

•T 0 lra-methyl-di^uinolyUne. [232°]. Formed 
by heating benzidine with acetone and oonc. 
HClAq at 180° (Schestopal, B. 20, 2506). White 
plates, insoh water, si. sol. ether, v. sol. alcohol. 
When heated with benzoio aldehyde and ZuCl, 
at 180° it forms a compound crystallising from 
alcohol in yellow needles. 

Salts.—B"H,iCl,. Needles, v.sol. water and 
alcohol.—B"H2S0,. Needles (from water) or 
prisms (from alcohol).—B"H.JPtCl,: needles.— 
B"HjCr,0,: needles, si. sol. cold water.—Pi* 
orate : insol. water and cold alcohol. — 
B"I,C1,2HC1; flesh-coloured needles. 

lHethylo-iodideB"ileJi^ [270°]. 

Ethylo-iodidt B"Et.^. [168°]. 

(P^. ShUETHY]:.-QiriN01.Yi;.(B. 1^.ACBT? 
UO ACID 0„H„NO, is. * 

CO,H.OH:CH.C :CH.0.OH:CH 
CH:CH.O. N :OMe 

QumaJdint-aerylie aeid. Obtained by heating* 
mixture of paraldehyde(40g.),p-ainido-cinnamio* 
acid hydrochloride (60 g.), and eono. HCl (60 g.) 
(Millw a. Einkelin, B. 18, 8236). Small con* 
centric needles. Decomposes between 240° and 
960°. Boh hot alcohol, el. soh eold alcohol and. 

rrw^O,'»s-) Wisw i^TfilTTmA 


oxidised to methyl-qninoline oarboxylie alddiyda 
CpH,Me.CHO. 

Salts.—^A'H.HOlaq: easily solnble concen¬ 
tric prisms.—A'H,HNO,aq: needles or prisms, 
si. sol. dilute HNO^ — (A'H,H01)^d, 2aq; 
reddish-yellow prisms, r 

(i^. 8)-HethyI-qninolyl (B. 8)-acryUe aeid 

0 H NO ia. OH:OH.Q.OH:CH 

C0^.CH:CH.0 :CH.O. N :OMe- 
[246°]. Obtained by heating m-amido-cinna- 
micacid with paraldehyde .and oonc. HClAq at 
150° (F,ckhardt, B. 22, 272). Small white 
monoclinic ptisms (from alcohol), tending to 
become yellow; si. sol. ether, chloroform, and 
petroleum-ether, m. sol, alcohol, benzene, and 
acetone. When heated above its melting-point 
a small sublimate of slender needles [223°] is 
obtained. KMnO, oxidises it to the correspond¬ 
ing methyl-quinoline carboxylic aldehyde. On 
warming svith chloral on the water-bath two 
compounds,(ire formed. One of these oompounda 
G,A1^0rCH,.CU(OH)CCl, crystallises from al¬ 
cohol in prisma [201°], which dissolve in nitric 
acid with violet fluorescence, and which yield 
the salts 0„H„Cl,NOjHCl [over 800°] and 
AgC,.H„01,NO, crystallising in slender needles. 
The other compound CjaH-^sCljNjO, crystallises 
from alcohol in needles [128°] which dissolve in 
nitric aeid with blue fluorescence, and which 
forms a salt Ca,H,aCUN.,0,HCl [217°]. 

Salts.—HA'HClaq; deliquescent trimetric 
needles.—(HA')jH^tCl, 2aq: yellow needles or 
plates.—HA'HNO,aq: needles, sol. water. — 
HA'C.H,(NOJOHaq. [152°]. Bundles of 
slender needles, sol. alcohol, hot water, and 
HO Ac, si. sol. ether.—CaA', 3aq: slender needles 
(from water), v. sol. dilate HClAq and acetic 
acid.—AgA'2aq: minute crystalline lancelets.— 
AgA'dsq; needles. 

(jPp.3)-Methyl-qnlnolyl.(B. l?).aerylio acid 
C„H„NO.. Formed on one occasion in the 
preparation ot the preceding isomeride (E.). 
Crystallises in yellowish monoclinic plates (con¬ 
taining aq) [1M°] and in white crystals (con¬ 
taining 1 EtOH) [204°]. Its ammoniacal solu¬ 
tion, unlike that ot its isomeride, is not ppd. by 
salts ot Ba, Ca, and Mg. 

(B. 2, 4)-Dl-methyl-(B«. 8)-qnlnolyl.aerylia 
QMeiCH .g.CH:QH , 

CH :CMe.C. N :O.CH:OH.CO,H *^ormed 
by boiling the compound ot chloral and (B. 2, 
4: Bp. 8) • tri-methyl-quinoline with aqueous KjCO, 
(Panajotofl, B. 20,42). Yellowish needles, de¬ 
composing at 180°^ forming a product melting 
at 210°. 

U£THY£-QUIHOLYL.A|IHOiriDK IODIDE 
V. Uathylo-iodide of QumoLma. 

(Bg. 1).M£THYI,.QDIN0LT£ BI^ SDL. 
PHIDB Formed by treating 

methyl-qninolyl mercaptan with NaOEt and 
EtI (Boos, B. 21, 628). Oil, volatile with steam. 
—B',H^t01,iaq.-B'HI. [294°]. LongyeUow 
needles. 

’ (Bp. 8)-Hethyl-qniBolyl cQiyl sedpUde 

CMe. ^ "• 




dium methyl-qninolyl mereaptidc and Btl (B.1. 
White neeucs,>. sM. alcohol Mad ether, inscL 

imiW*!. 
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tfiTBA . UETHTIi • I>IftTriKOIiTI.IHE v. 

TEiajL-UBTUyli-SIQUINOLTIi. 

(Pj/. l)-METHTL-(Pj/. 8)-atriNOI.'5n:. MEE- 
CAPTAN 

by beating (Pv* ®»l)-oxy-niethyl-quinolin 8 with 
P.S, at 160®, extracting the product with HClAq 
and ppg. with water (Boos, P. 21, G26). Brown¬ 
ish needles (from alcohol); insol. water, si. sol. 
cold alcohol, v. sol. ether. Not attacked by 
hydroxylamine or phftnyl-hydrassine. II 3 O .2 oxi¬ 
dises it to a disulphide. NaOEt apd EtI form 
methyl-quinolyl ethyl sulphide. 

(Pff. 3)-Methyl-(Pp. l)-qninolyl-mercaptan. 

O.H,<Nl!^!^CMe- '’y ‘’'® 

action of P. 3 S,, on (Py. 1, 3 )-oxy-methyl-iiuinolino 
(Boos, B. 21, 628). Crystallises from water m 
plates (containing aq); v. sol. hot water, alcohol, 
and ether. With NaOEt and Btl it yields 
lC,H 3 MeN(SEt) [ 66 °]. 

l)-methyl-di-(Pj/. 3)-quinolyl disul- 

VJ n tr(plI:CMe a; 
phide 0 ,H,<; .Q g, g. 0 : N 

[167°]. Prepared by oxidising the correspond¬ 
ing mercaptan with hydrog( n peroxide (Boos, P. 
21, 627). White plates (from benzene); v. sol. 
alcohol, ether, and benzene, insol. water and 
ftUc&lis* 

(Py. 8) - METHYL - (B. 4) - ftHlNOLYI. 
PHENYL KETONE 0 „H, 3 N 0 i.e. 

cSz’. oiTicSe- (B.i).Bcn.ovHv,wuMinB. 
[108°]. Colourless felted needles. Formed by 
boiling o-amido-benzophenone (1 pt.) and par¬ 
aldehyde (2 pts.) with dilute HjSO, (16 pts.) 
(Geigy a. Koenigs, B. 18,2406). 

(Pi/. 3)-methyl-(B. 2)-quinolyl phenyl ketone 
t68°]. (above 

800°). Formed by adding paraldehyde (1 mol.t 
to a hot solution of p-ainido-benzophene (1 mol.) 
in cone. HClAq and digesting the mixture on a 
water-bath (Hinz, A. 212, 323). Plates (from 
alcohol); v. sol. hot water, alcohol, and ether.— 
B'jH..PtC1.2aq: needles. Melts at 110° when 
anhydrous.—BVTI.Ci^O,; needles. 

Afflf Ayfo-toiftdc B'Mel. [220°]. 

(B. 2 ).METHYL-QUINOXALINE 0,H,Na U. 

CH*-Cn C N^H • ’Foluquinoxalim. (244° un- 

eor.)! Obtained by the action of glyoxal on 
( 1 , 8 , 4 )-tolylen 8 -diaminc, and purified by means 
of its cempound with NaHSO^ (Hinsberg, B. 17, 
821; A. 237, 336).» Liquid, turning yellow in 
air and light; miscible with cold water, alcohol, 
ether, and benzene; less soluble in hot water. 
With tin and HClAq it gives a blue cojouring 
matter. Forms a dibromide 0,H,Br,N, crystal¬ 
lising from chloroform in needles, which blacken 
and decompose at 170°.—B jH^PtCl^; yellow 
needles; el. sol. ifhter and alcohol. B'jH 30304 . 
Needles [136°]; 8 l. sol. water. 

Oompoufid with sod%uf>i h%9ulph%t9 
B'(NaHS 05 ), 2 aq: slender needles; y. sol. water, 
Sk. sol. aloouole 

BthyloAodidt B'EtL Colourless crystals; 
y. sol. water. soL ticohol and obloroform. 

DwitloWW*.—-F. OHlglRO-TOLUqUIKOTALnW. 


(B. 2 ; Qu. 2) - Bi - methyl - quinoxaline 

CH SlaNrcSe • ‘ Methyl-tolyTtm^ui^al- 
ine: [64°]. (268° nnoy.). Formed by the 

action of ohloro-acetone (2 mols.) on an aqueous 
solution of (1,3, 4 )-tolyleno-diamine (Hinsberg, 
B. 19, 486; A. 237, 368). Formed also by the 
action of tolylene o-diamine upon methyl-glyoxal 
or its oxim, nitroso-acctono (Peohmann, B. 20, 

4 2544). White crystals, turning red in the air; 

V. e. sol. cold water, alcohol, and ether. Ppd. 
from its aqueous solution on boiling or on adding 
KOH. Not aOeoted by nitrous acid or AOjO.— 
B'.,H„PtCl,: yellow needles: si. sol. water. 

'. ‘ , • ,• CMe;OH.Q.N:qM 8 

Tri-methyl-qumoxaUne gg iCH.O.NiCMe' 

[91°]. (271°). Formed by the action of di¬ 
methyl diketone (diacetyl) on (1,3,4)-tolylenc- 
diamine acetate (Pcchmann, B. 21,1444). Hexa¬ 
gonal crystals (from ligro'in). 

Tetra-metbyl-diquinoxaline, so called, 

KSo-NiEMe- [above 300°]. Obtained 
by warming tetra-amido-benzone with excess of 
di-methyl diketone CHj.CO.CO.CH, (Nietzki a. 
Muller, B. 22,444). Beddish star-shaped plates 
(from aniline). Nearly insol. water, alcohol, and 
ether. Its solution in cone. HSO. is bluish- 
green, and becomes blue on dilution. 

METHYL-ftHINOXALINE DICAEBOXYLIC 
TT XT • gMe:CH.g.N :g.CO,H 
ACID 0„H,N,04 *.«. 5 jj .CH.O.N :O.COjH' 
Toluquinoxaline dicarboxylic acid. Prepared 
by the action of an aqueous solution of ( 1 ,3,4)- 
tolylene-diamine on sodium di-oxy-tartrate (carb- 
oxytartronate) at 80° (Hinsberg, A. 237, 853). 
Colourless*necdles or prisms; v. sol. water, v. M. 
sol. benzene. When crystallised from water its 
molecule contains ^aq. The anhydrous acid de¬ 
composes at 130° into COj and a mono-carboxyUo 
acid. SnCl, forms a compound crystallising in 
dark-green needles, si. sol. water. 

METHYL-ftDINOXYL v. (Py. l)-Oxx-iDtiim.- 

QUINOLIHE. 

METHYL-EESOECIN o. Obcin. 
Di-methyl-resoroin v. Di-methyl dervvativt 
of Bksobcin. 

Tri - methyl - resorcin C,H(CH 3 ),( 0 H), 
[1:3:6:2;0]. Di-oxy-meeitylem. Mesorcin. [160°]. 

(276° cor.). X • j X 

Preparation. —Nitro-mesidine, obtained by 
partial reduction of di-nitro-mesitylcne, is treated 
ivith HNOj and converted into nitro-mesitol; by 
reduction of this and treatment again with HNO, 
mesorcin is obtained (Knecht, B. 16,1376). 

PrnjKrtics. - White plates : si. sol. cold water 
May bo sublimed. Beducos ammoniacal AgNO, 
in tlie cold. By FcjCl, it is oxidised to oxy- 
isoxyloquinone. Heated with ^804 it_ gives s 
substance whose alkaline solution is pink with 
hn intoQBe Jreen fluorescence. 

Di-<tcetyl derivative 0,H„(OAo)j.[ 88 °]. 
(805° cor.). 

METHYL-EOSANILINES v. Methh.-wix- 

iiUIDO-DI-rHIlt(Vt-TOLTl.-OAnBnroM. 

Methyl - pararosanilines v. Mbthxii-tbi- 

AMn) 0 -TM-rHBSYI.-CAnBINOLS. 

DI-METHYL • SOSXMDOLE OnH»N, is. 

[0.970°]. Formed 
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together vrith benzoyl-methyl-indole by heating 
methyl-indole (methyl-ketole) with beAzoyl 
ehloride and ZnOly. Also formed by oxidation of 
the lenco- compound Senzylidene-methyl-indole. 
Amorphons yellow pp., v. sol. alcohol and ether; 
or yellowish-red prismatic crystals, si. sol.ploohol, 
T. si. sol. etoer. The amorphous modification is 
eonvort^ into the crystalline by long boiling 
with water. It dissolves in acids and in alooholio 
NaOH or KOH with a red colour. Its salts are 
red dyestuffs closely resembling tosaniline. By 
ainc-dust and NH, it is reduc^ to bey.ylidene- 
methyl-indole [248°].—BTSOl: small metallic 
green crystals; si. sol. water (Fischer a. Wagner, 
B. 20,816). 

MBTHYL SAlICYllO ACID ». Oxr-TOMJio 
iOiD and the Methyl derivative of o-Oxt-beszoio 

ACID. 

itETHTB-SAUCYLIC ALDEHYDE v. Methyl 
derivative of o-Oxt-bf.xzoto aldehyue. 

DI-MEIHYL-8ELENAZ0LE v. SsLEianu, 
OBOAEIO COUrOOKOS. 

HETHYL-SSLENIDE v. Selenioh, oboanio 

OOWFOUEDS. 

METHYL SILICATE 0,H,,,Si0,t.e. Si(OMe),. 
(122°). 8.G. * 10589. V.D. 6-38 (calc. 6-26). 
Formed by the action of SiCl, on dry methyl 
alcohol (Friedel a. Crafts, A. Gh. [4] 9, .32). 
Colourless liquid with fragrant ethereal odour; 
m. sol. water, the solution depositing gelatinous 
silica when kept for a month. When heated with 
SiOl. in various proportions it gives rise to the 
compounds ClSi(OMc)„ (116°), S.G.«1-196, V.D. 
6-68 (ealo. 6-42); Cl,Si(OMe)„ (o. 100°), S.G. * 
V260, V.D. 6-66 (calc. 6-67); and Cl,Si(OMe), 
(e. 84°), V.D. 5-66 (calc. 6-73). 

Heza>methyl disilicate MegSip,. (202°). 
S.O. * 1T44. V.D. 9-19 (calc. 8'98). Formed 
when, in the preparation of Me,SiO„ the methyl 
alcohol is not quite dry. Formed also by heat¬ 
ing Me,SiO, (2 mols.) with water (1 mol.) and 
methy l aleoW . 

luTHYL-STIBniE v. Antimoiiy, Campemnde 
vUh o rganic radicles, vol. i. 293. 

METHYL •8T1LBAZ0L v. Stvbvi.-uxtbvi,' 

njaDum. 

METHYL-8TILBENE v. s-PnEim-TOiiTL- 

aTHmENE. 

Di-methyl-stilbene v. Di-TOLin-ETBrnESE. 

Tstra-methyl-stilbene v. Dr-xTLri,-ETHTtEiiE. 

MBTHYL-STEYCHNIBE v. Stkyohminb. 

METHYL-STYBENE v. ToLri..AOKiviEME. 

ITBTHYT. 8TYBYL KETOSE v. Stybtl 

MBTBTb KETONE. 

METHYL-8DC0IN1C ACID v. Pybotartabio 
AOXP. 

tt-Dijnetbyl-snecinie acid t.s. 

CO,H.OH~OMerOOsH. Isoadipic acid. Isobu¬ 
tane dicarboxylic acid. Mol. w. 146. [140°]. 

H.O.T. 671,400. H.0.p. 671,700. H.F. 237,300 
(Stohmann, Eleber, a. Langbein, J.eer. [2] 46, 
212 ). ,, . 

Formation,—1. From its imide, which u 
formed together with di-methyl-malonamic acid, 
by oxidising mesitylie acid 0,H„NO, with 
KMnO, in add solution (Pinner, B. 16, 682).— 
2. By boiling with HClAq the isobutane tricarb- 
oxyho ether 00,Et.CMe,CH(C0JBt), obtained 
by the action of a-bromo-isobntyrio ether on 
sodio.malonie ether (Lenckart, B, 18, 2350j 


the corresponding isobutene trioarbox^ 
(Barnstein, A. 242,188).—8. By oxidiamg ^th 
chromic acid mixture the terpene 
from oopaiva balsam (Levy a. Englftnder, A, 249, 
192).—4. By oxidising tropilene 0,H,with nitrio 
aoid (S.G. 1-88) (Lsdenkurg, A. 217, 189),—6. 
By heating its nitrile (obtained bom isobutylene 
bromide and EOy) with HCIAq at 150° (Hell a. 
Eothberg, B. 22,1740). 

• Properties.—Hack colourless prisms (from 
benzene), crystallising frpm water in efflores¬ 
cent monoclinic forms; a:&:c-2'023:1:1*191{ 
o = 118° 36' = 96° 16'; T -101°. V. sol. water, 
alcohol, ether, and acetone, v. si. sol. chloroform 
and ligrofn. At about 186° it splits up into CO, 
and its anhydride. 

Salts.-KHA"21aq: small prisms (P.).— 
KHA"6nq (B.).—NaHA''8^aq. Monochnio 
prisms; o:6:c = 1-8366:1:41801; 8 = 90° 43' (L. a. 
E.).—NisA"llaq; needles, v. sol. water. — 
NHjHA":,:- (NH,)4". — BaA" 2aq (B.). — 
BaA"2Jaq: monoclinic plates; o:6:c<»l'601s 
1:1-790; 8 = 97° 26'. SI. sol. hot, m. sol. cold, 
water, insol. alcohol (L. a. E.). — CaA" aq: 
minute plates, si. sol. water, insol. alcohol.— 
—CdA" 6aq.—CuA" 2aq. — PbA" aq.—Ag^A"; 
white pp., V. sL sol. water. 

Methyl ether Me^A": (200°). S.G. y 
1-0668. 

Ethyl et/icr EtA". (216°). S.G. iJ 1-0134 
(B.) -, -9976 (L. a. B.). 

Anhydride 6h®’;C 0>°- 
(B.); (220°) (L. a. E.)’.' 

Chloride C,H,Me,(OACy. (201°) (B.); 
(193°) (L. a. E.). Formed by heating the acid 
with PCI, at 125°. Beaots with phenyl-hydraz- 

ide, forming the compound ^^'j^Q^N.NHPh 
[182°], which yields a nitrosamine [76°]. 

Imide 

from the chloride and NH,. Plates (from ether). 
Yields OAK^O,2|aq, crystallising in prisms, 
V. sol. alcohol. 

Nitrile CN.CHyCMe,.ON. Isobutylene 
cyanide. (219°). Formed by leaving a mixture 
of isobutylene bromide and alcoholic EOy to 
stand for two weeks, beating to 140° to expel 
alcohol, and extracting the residue with ether 
(Hell a. Bothberg, B. 22,1740), Clear liquid, 
V Bol Wfttd’* 

Anri-s-di-methyl-succinie acid CAmG, is. 
CO,H.CHMe.CHMa.CO.,H- Maleinoid di- 
methyl-succinic acid. Butane dicarboxyUe add. 
[120°] (0. a. B.; H. a. B.; B. a. V.)} [124°] 
(Z.). 8. 80 at 14°. • 

Formation. —1. Together with the isomeris 
• pant' or fumaroid aoid [194°] by reduction of 
di-mefhyl-malelc acid (Otto a. B^ing, B. 20, 
2736).—2. Together with the isomeric aoid [194°] 
by heating withHOlAqthemixtureof ^eir ethers 
obtained by adding a-bromo-propionic ether to 
an alcoholic solution of a-cySno-propionio ether 
and NaOEt (Zelinskv, B. 21,8160).—8. A mix- 
tureof the ethers of the two isomeric s-di-methyU 
succinic acids is also formed, with other bodies, 
when a-bromo-propionie ether is heated with 
finely-divided silver (Hell a. Bothberg, B. 29, 
60).-^. The mixture of * anti-' and ‘ para f di- 
TOethTl-sirooinio adds is also formed Wf Iwdio- 
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lyiii ot batan» trioarboxylio aoid derived from 
Bodiom metbyl-malonio ether and o-bromo-pro- 
pionio ether (Iiesokart, B. 18, 3846; Bischofl a. 
Voit, B. 23,889).—6. From its anhydride, which 
is formed, together with the anhydride of the 
fomaroid isomeride, by heating the fnmaroid 
aoid [194°] for several hours at 200° (Bisohoff 
a. Voit, B. 28, 641). 

JV(merft«s.—Concentrically grouped prisma- 
tio needles, more sol. hot than cold water, v. sol.< 
ether, alcohol, aoetoijp, and chloroform, si. sol. 
CS, and benzene, almost insol. ligroln. A neu¬ 
tral solution of its ammonium salt gives a yel¬ 
lowish-red pp. with FeCl„ a greenish-blue pp. 
with onprio sulphate, but no pp. with salts of 
Ba, Zn, Mg, Co, and Ni. Bromine at 130° con¬ 
verts it into di-methyl-malelc aoid [9S°]. 

Salts.—CaA"2ag: crystalline powder, si. 
sol. cold water.—BaA" 3aq: thin plates, si. sol. 
water.—Ag.,A": white crystalline pp. • 

Methyl ether (200°). IJrom AgA" 

and Mel at 100°. Oil, with pleasant odour 
(Zelinsky a. Krapivin, B. 22, 646). 

Ethyl ether EtA". (222°). B.G. i 1-0218; 
V 10072 (Z. a. K.): 'if 1-0316 (B. a. V.). H.C. 
1,296,860 (Osaipofl, C. B. 109, 224). Oil, deoom- 
posed by heat into the anhydride and Et-0. 

Chloride (186°-197°J. 

Imide [106°] (B. a. V.): 

[110°] (Z. a. K.). Obtained by distilling the dry 
ammonium salt in gaseous NH,. Stellate groups 
ot prisms (from dilute alcohol) or thin needles 
(from benzene), v. sol. water, alcohol, benzene 
and chloroform, si. sol. ether, v. si. sol. Ugroin. 
reconverted into the acid [120°] by alkalis. 

Anilide CONHPh.CHMe.CHMo.OONHPh. 
[222°]. Formed from the chloride and aniline. 
Needles (from alcohol). 

Phenyl.imide 

Formed by heating the aeid (1 mol.) with ani¬ 
line (3 mols.) till the aniline begins to distil. 
Slender needles, v. sol. alcohol, ether, and benz¬ 
ene, si. sol. water. 

Anhydride 

formed by heating the ‘ anti ’ aoid to 200°, it 
yields only the ‘ anti ’ acid again when heated 
with water; but when formed from the ‘para’ 
aoid by llke treatment the product (a mixture ot 
anhydrides ?) yields a mixture of * para ’ and 
‘ mU’ acids, the amount of the latter increasing 
with the duration of the hearting. Formed also 
from the ‘ anti ’ aoid by heating with AoCl. In 
all cues it melts at 87°. When heated with 
bromine in chloroform at 90° it yields di-methyl- 
malelo aoid. 

‘ Para ’-s-dl-methyl-snoeinie aoid C,H„ 04 {.«. 
MeCH(CO,Et).CHMeCO,H. Fumaroid yariety 
ot $-di~methyl-gueeinio aeid. Iioadijm acid. 
Bydro^oeinchonie aeid. [194°] (0. a. B.); 
(B. 8.V.). (192°) (Z.). HJ. 288,000. H.C.V. 
670,700. H.C.p. 071,000 (Stohmann, Kleber, a. 
liuigbein, J.pr. [3] 40, 312). S. 1 at 22°. 

Formation. —1. By heating o-bromo-pro-* 
pionio aoid with redur^ silver at 156° (WisU- 
eenns, B. 3, 720; ef. antt-nx-UETHTL-socomio 
Aon, FormaHon 8). —2. By boiling (<^)-di- 
methyl-aoetyl-snooinio ether with cono. moo- 
holie KOR (Rardtmnth. A. 192, 148).-8. By 


boiling an aqueous solution of sodium di-methyl- 
maldate with sodium-amalgam (Weidel, A. 173, 
109; M. 8, 612).—4. From its amide which is 
formed by the action of NH, on an oily product 
of the action of bromine on a solution of cyano- 
ethine in dilute HjSO, (E. von Meyer, J. ir. [3] 
26, 368^—6. Together with the isomeride [120°] 
by the reduction of di-mcthyl-maleic anhydride 
by HIAq at 220° or by sodium-amalgam (Otto 
a. Beokurts, B. 18, 838; Otto a. Bossing, B. 20, 
2736).—6. By heating cyano-di-methyl-sucoinio 
aoid with HClAq (Zelinsky, B. 21,3166).—7. To¬ 
gether with the ‘anti’ isomeride, by all the 
modes of formation described above for that 
acid.—8. By heating the ‘anti’ isomeride for 
several hours with cono. HClAq at 180°-190° 
(Bisohoff a. Voit, B. 23, 643). 

Properties.—Small triolinic needles (from 
alcohol), si. sol. water, m. sol. alcohola On'heat- 
ing at 200° it yields a mixture of its anhydride 
and that ot the ‘ anti ’ acid; after several hoars’ 
heating it is almost wholly converted into the 
anhydride of the ‘anti’ acid. Its neutral solution 
is ppd. by Fed,, OuSO,, BaCl„ and lead acetate. 
On treatment with bromine it yields di-methyl- 

TnalaVn 

Salts.-^NH,HA" (dried at 100°). Mono¬ 
clinic prisms, v. sol. water.—CaA"2aq : prisms 
(Bischoff a. Bach, A. 234, 76).—CaA"aq (Z.).— 
CaA" llaq (W.). Monoclinic needles.—SrA",— 
BaA"4aq.--PbA".—FbA'Maq: short prisms.— 
CuA".—Ag,A". 

Methyl ether Mo,A". (199'^. OU (Zelin¬ 
sky a. Krapivin, B. 22, 650). Yields the acid 
[192°] on saponification. 

Ethyl ether Et,A". (220°). S.G.gl‘0l8; 
V 1-002. H.C. 1,303,670. Oil, with pleasant 
odour. Yields on saponification a mixture of 
the acids [120°] and [192°]. 

Chloride (186°-197°). 

Xmids [78°]. From the 

ether and NH,. Crystallises from benzene. 
Yields only the ‘ para ’ acid on saponification. 

Anilide MeCH(CONHPh).CHMe.CONHPh. 
[235°]. From the chloride and aniline. Needles, 
sol. ether and HOAc. Yields only the ‘ para ’ 
aoid on saponification. 

Phenyl.imide 

[126°]. Formed by heating the aoid with ani¬ 
line. Caustic potash converts it into a mixture 
of ‘ anti ’ and ‘ para ’ acids. 

Anhydride “^giueico^- 
Formed from the aoid and AcGl. Maybe re¬ 
converted into the original aoid. By heathig 
the ‘ para ’ acid to 180°-196° a mixture of anhy¬ 
drides [87°] is formed, which yields on saponifica¬ 
tion a mixture of ‘ anti’ and ‘ para’ acids. 

* Derimtihe. — v. Di-ouMEo-Di-iiaTBTri-BOO- 

OINIO AOtfi. 

Tri-methyl-snccinic aeid C,H„0, is. 
CO,H.OHMe.CMe,.CO,H. [105°]. Electrical 
emdvetwity: Bischoif, B. 23,1466. Formed by 
the hydrolising action of H,SO, on pentane tn- 
oarboxylio ether obtained from sodium methyl¬ 
malonic ether and a-bromo-isobutyrio ether 
(Bischofi a. Mints, B. 23, 649). Yirids an an- 
hydride melting between 67° and 82°. 

This acid is probably identical with s-dl- 
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methyl-glotarle acid 0isolioff b. danzi8nic]ker,B. 
23, 3403). 

Tetra-methyl-nicciiiie acid C,H„0, i.e. 
C0jH.CMa^CM6j.C0JI. Bezant dicarbozylie 
acid. Mol. w. 174. [192°]. Formed, together 
with the ieomerio tri-methyl-glutario aoid [97°], 
by heating o-bromo-isobutyric ether (3 jfcs.) with 
dry silver powder (2 pts.) at 125° tor 8 hoars. 
The prodnot is fractionally distilled, and the 
fraction 200°-250° saponified by heating with, 
HBrAq at 100°. The resulting acids may be 
separated by steam distillation, tetra-methyl- 
succinio acid alone passing over (Hell,'il. 7,320; 
10, 2220; Auwers a. V. Meyer, B. 22, 2014, 
3006; 23, 299). 

Properties .—Short branching crystals, molt¬ 
ing at 200° when quickly heated, and 192° when 
slowly heated; si. sol. cold water, m. sol. hot 
water, etlvtv, chloroform, and CSj, v. sol. alcohol 
and benzene, ahno.st insol. ligroin. 

Anhydride [147°]. (230-6°). Formed by 
heating the acid alone, with nClAq at 200°, or 
with AcCl at 100°. Formed also by treating the 
aoid (6 g.) with red phosphorus {-8 g.) and 
bromine (16 g.). Slender needles (from ligroTn). 
May be sublimed. Soon becomes resinous. 
Nearly insol. cold water and cold NajCOsAq, 
slowly dissolved by these liquids on heating, 
being converted into the acid. 

DI-METHYI-SFCCINIIIIDINE 0,H„N, *.«. 


.,NMe 

OH,.Of 

I >NH , The hydrochloride of this base 
CH,.C/ 

^NMe 

is formed by the action of methylamine on suc- 
cinimido-ether. — B'HCl; glistening prisms, 
[248°], V. sol. water, si. sol. alcohol (Pinner, B. 


16,1658). 

METHTI-SUCCINirBIC ACID. Amide 


NHr00.NMe.C0.CH5.CH,.C0NH,, (?). [20.6°- 

207°]. Formed from methyl-succinyl-urea 

^0<^H*'C0 CH* alcoholic NH, at 100° 
(Menschutkin, A. 178, 210). Plates, T. si. sol. 
boiling alcohol. 

DI-METHYI-SUIPHAMIC ACID C,H,NSO, 
It. NMej.SO.,.OH [165°]. Formed, together 
with hydrogen di-methyl-ammonium sulphate 
NMaJS 2 . 0 .S 0 ,. 0 H, by boiling its chloride with 
water (Behrend, B. 15, 1610; A. 222,130). Large 
six-sided plates (from alcohol), v. sol. water, m. 
sol. alcohol, si. soh ether. By boiling with water, 
alkalis, or ^ute nitric acid, it is converted into 
(NMeg^SO,H. It expels CO, from carbonates. 

Salts.—BaA', aq: plates, v. sol. water.— 
PbA', aq.—AgA' aq: v. e. sol. water, ppd. by 
adding ether to its alcoholic solution. 

Ethyl ether EtA'. From the chloride and 
NaOBt. Oil. 

Chloride NMe,.SO,01. (183» atJ60 mna; 
114° at 76 mm.). Formed by heating dimethyl- 
amine hydrochloride (1 mol.) with 80,01, (IJ 
mols.) on the water-bath, the ^eld being 60 p.o. 
of tiie theoretical. The product is mixed w]th 
water, and the chloride extracted with ether,* 
shaken with aqueous Na,CO„ dried over CaCl,, 
and distilled (Behrend). Oolden-yellow oil, par¬ 
tially decomposing on distillation with evolution 
of HCl. V. sol. alcohol, ether, benzene, ai\d 
ahloroform. insol. water. HOlAci. and EOHAo. 


Boiling water decomposes it into BOl, BjSO,, 
NMe,.SOaOH, and dimethylamine. Sodium- 
amalgam reduces it to H,S, dimethylamine, and 
H.,SO,. Tin and HClAq act in like manner. 
Zinc-dust yields tetra-methyl-sulphamide. 

Amide v. Di-MEimjp-soLPnAMiDE. 

Dimethylamide v. Tetba-methyl-sul- 

fHAMIDE. 

Di-ethyl-amide NMe,.SO,.NEt,. (229°). 
From the chloride and NEtJEI. Oil, partially de¬ 
composed on distillation. 

M-DI-METHYL-SULPfiAMIDE 
NMe,.SO,.N«,. [96°]. Formed by passing NH, 
into the chloride of di-methyl-sulphamio aoid 
(Behrend, B. 16,1611; A. 222,126). Six-sided 
prisms with pyramidal ends, v. sol. water and 
alcohol, m. sol. ether. 

s-Di-methyl-sulphsmide NHMe.SO,.NHMe. 
[78°]. Prepared by the action of methylamine 
on S0,81, in ethereal solution at 0° (Franchi- 
mont, B.ff. G. 3, 418). Prisms, v. e. sol. water 
and alcohol, v. si. sol. benzene. Tastes sweet. 
Nitric acid converts it into S02(NMe.NOJ,. 

Tetra-methyl sulphamide SO„(NJte 2 ),. [73°]. 
Formed from SO,Cl, and NHMo, dissolved in 
chloroform (Behrend, B. 14, 722; A. 222, 119). 
Formed also from NMe,.SO.,Cl and NHMe,. 
Colourless plates (from alcohol), v. sol. alcohol 
and ether, v. si. sol. water, aqueous acids and 
alkalis. May be sublimed. Dry HCl at 120° 
decomposes it into NMe,.SO,Cl and NKMe^ 
Cone. HNO, yields NMe,NO, (Franohimont, B. 
T. C. 3, 420). 

METHYL BDLPHATES. Mono-methyl sul- 
phate CH,O.SO,.OH. Methyl-sulphuric acid. 
Formed by mixing methyl alcohol (1 pt.) with 
IIoBO, (2 pts.), allowing the hot mixture to cool, 
diluting with water, adding BaCO,, filtering and 
evaporating. The barium salt thus obtained is 
then decomposed by HjSO, (Dumas a. PMigot, 
A.Ch. [2] 68,64; 61,199; A. 16,40; Kane, P. M. 
7,397). Formed also from C1.SO..OH and methyl 
alcohol (Claesson, J. pr. [2] 19,240). Liquid, not 
solidified at —80°; v. e. sol. water, m. sol. alco¬ 
hol, miscible with dry ether. Yields Mo^SOjand 
11,80, on distillation. When the potassium salt 
is heated with potassium acetate methyl acetate 
is formed ; methyl ethers of other acids ore 
formed in like manner. 

Salts.—KMeSO,aq: very deliquescent mo- 
nocUnic tables; a:6:c =-742:-779:1; 8-86°61' 
(Schabus, J. 1864, 552).—Ca(MeSO,)j: very de¬ 
liquescent octahedra.—Ba(MeS 04 ), 2aq: mono¬ 
clinic tables; a!5:c =-824:1-907:1; 8 = 83° 30’. 
S.G. 'SI 2-273.—Pb(MeSO,)j aq: long deliques¬ 
cent prisms, v. sol. wat(jr.—tJr 02 (MeS 04 )j aq: 
very deliquescent crystals (Pfiligot, A. 66, 281). 

Chloride MeO.SOjCl. (132-6°) at 722 mm, 
PomSed from SOjCl, (1 mol.) and MeOH (1 mol.) 
(Behfend, J. pr. [2] 16, 32). Formed also from 
MeOCl and SO., (Sandmeyer, B. 19, 861). Pun¬ 
gent oil, decomposed by water into HCl and 
MeO.BO,.OH. « 

Di-methyl sulphate Me^SO,. Mol. vr. 126. 
(188°). S.G. M 1-824 (D. a. P.). 

Formation. —1. From Me.0 and SO,.—2. By 
dry distillation of MeESO, (Dumas a. Ffiligot; 
Claesson, J. pr. [2] 19, 244; B. 18,1699).—8. 
By distilling meuiyl alcohol (Ipt.) with oono. 
Ei^Or. (9 pts.), washing the distillate with water, 



METHYt StJtPHTDE. 


SOS 


t 

drying the oil; la;et with CaOL, and rectifying 
(Damae a. Fdligot, A. Ch. [2] 68, 32). 

Properties. —Oil, decomposed by boiling water 
and by alkalis into MeOH and An ethereal 

solution of NH, forms MeO.SO,.ONH,Me. Dis¬ 
tillation with fused NaCUorms MeCl and NajSO,. 
Distillation with KOBz yields McOBz and K^SO,. 
Sodium formate yields methyl formate and so¬ 
dium sulphate. It forms double compounds with 
sulpho-acetates, sulpho-benzoates, and isethion- 
ates (Oeuther, A. 218, 288). 

METHYt SULPHIDE (OH,),S. Mol. w. 62. 
(41°) (B.); (37°) (K.). S.G. ^ -845. H.F.p. 
12,730. H.F.V. 11,670. S.V. 76-6 (Lossen, A. 
264, 71). Formed by passing MeOl into a solu¬ 
tion of KjS in MeOH (Begnault, A. Ch. [2] 71, 
891; A. 84, 26). Prepared by distilling a con¬ 
centrated solution of MeNaSOj (from 500 o.c. 
MeOH) with aqueous KOH (600 g.) that has been 
previously half saturated with H^S; tljp yield 
beingmoderate(160g.). Colourless mol^leliquid 
with very unpleasant odour (Klason, B. 20,3407). 

Reactions. —1. Takes fire when dropped into 
dry chlorine, bat if the temperature be kept low 
oily substitution products (CHjC^aS, (CHCIJ^S, 
and ( 0013)28 may be obtained (Biche, A. Ch. [3] 
43, 283). The compound (001,) 3 S boiled at 166“- 
160° and gave a V.D. 6-68 (calc. 9-41).—2. lodo- 
acetic ether fonns S{CH 5 .CO,Bt) 3 , tri-methyl- 
sulphine iodide, and MejSICII^-COjEt), (Letts, 
2V. E. 28, 618).—3. Bromo-acetic ether forma 
Me 3 SBr.C^.C 03 Et which crystallises m pearly 
scales and yields when treated with moist Ag,0 
unstable Me 3 S( 0 H).CH,.C 03 Et (Letts). 

Combinations. —MejSBr,. Crystals (Ca- 
houTS, A. 136, 366). When dissolved in water 
it gives off HBr. When its alcoholic solution is 
treated with zinc and the product evaporated and 
mixed with HgCl,, there is formed a pp. of 
(SMe 2 ),HgC 1 . 2 ZnBr 3 (Patein, Bl. [2] 60, 201).— 
146,81^ Crystals resembling iodine.—Ma^SHgOl,. 
—(Me,S) 3 PtCl, (Loir, A. 107, 234). Yellow 
crystalline powder. Melts with decomposition 
at 218° (Blomstrand, J. pr. [2] 38, 366).— 
(Me, 8 ). 2 PtCl 2 . [169°]. Formed by the action of 

MSjS on potassium platinum chloride at 60° 
(Blomstrand, J.pr. [2] 38, 358). Exists in two 
allotropic forms, crystallising in lemon-yellow 
monoolinio crystals,and in yellow diroetiic plates 
(containing CHOI,).—(Me,S) {Et 3 S)PtCl,. Forraod 
from (Et 3 S) 2 PtCl.. and Me,S.—(Me,S),PtCl,Br 3 .— 
(Mo 3 S). 2 PtBr,: reddish-brown monoolinio crystals 
(from chloroform).—{Me. 2 S). 3 PtBr,. Formedfrom 
(MCjSjjPtSO, and KBr (B.). 'BeUow monoolinio 
crystals.—(Me 3 S),FtI,Ol 3 : greenish-black crystal¬ 
line powder. — (Me. 38 ). 3 PtI,Br,. — (MCjS).,?!!,: 
blaok orystalline powder.—(Me. 2 S) 2 PtI,. [172°]. 
Formed from (Me. 3 S). 3 Pt(NO,), and KI (B.). Bed 
crystals.—(Me 38 )^t(NO,),. [166°]. Foijned 

from (Me,S),PtCl, and AgNO, (B.). ^all 
brownish noodles.—(Mo,S).;Pt(N 03 ),. Formed 
from (Ma3S),Pt80, and potassium nitrite (B.). 
Small white plates, soluble in chloroform.— 
(Mo,8),PtSO,2aq. f91°]. Formed from sUver 
sulphate and (MoaS),PtCl,. Yellowish crystalline 
mass, V. sol. water.—(Me 3 S)j|Pt 0 r 04 : reddish- 
brown pp. got by adding KfirO, to a solution of 
(Me,S)^S 04 . SI. sot water, insol. alcohol and 
ehloroform. 

Uetkifla-todidt SHe,!. Tri^methyl-imt. 
fhim ioaidt. Formed, even in the cold, oy the 


nnion of Me-S with Mel (Cahoars,0. B. 80,1317; 
81,1168; A. Ch. [ 6 ] 10, 18; A. 136, 868 ; 136, 
181). Formed also by heating Mel at 100° with 
ppd. ASjS, or with Na^S (KMnger, B. 16,881; A. 
252, 867) and by heating SEt,I with MeOH at 
140° (Klipger a. Maassen, A. 252, 262). Large 
prisms (from water), v. sol. hot water, si. sol. 
alcohol, insol. ether. Its aqueous solution is 
partially decomposed on evaporating at 100 °, 
forming Me ,8 and iodine. Moist Ag-O yields 
8 Me,.OH, a strongly alkaline base whence the 
other salts may be prepared by neutialisation 
with acids? An aqueous solution of SMe,! gives 
with alcoholic HgCl, a pp. of Mc .BIHgl, which 
forms palo-yeUow needles, nearly insol. water 
and ether, sol. alcohol (Patein, Bl. [3] 2,169). 
Bromine forms MejSIBr,, which separates from 
hot alcohol in orange-red crystals [96°] which in 
alcoholic solution give with platinic chloride a 
pp. of (Me 38 Cl),PtCl 4 (Dobbin a. Masson,' C. J". 
47, 66 ). Tri-methyl-sulphine di-bromo-iodide is 
converted by dry NH, into Me.,SItlr,N„nj, an 
amorphous light-green mass [76“ 80°]. Chlorine 
forms Me,SIClj, which separates from alcohol in 
yellow crystals [104°], converted by aqueous 
ammonia into iodido of nitrogen and by gaseous 
ammonia into Me,SICI, 2 Nn 3 an unstable com¬ 
pound which loses ammonia and absorbs water 
when exposed to air (D. a. M.). The compound 
(MojSfyjAaJ, is formed by heating ASjS, with 
Mel at 100° and crystallises in blue-black needles 
(Klinger a. Maassen, A. 262, 260). The com¬ 
pound MejSISnl, crystallises in yellow needles, 
si. sol. cold water. The compound (Me,SD,CdI„ 
formed by heating CdS with Mol at 100 , crys¬ 
tallises from water or alcohol in white needles, 
melting at 186° when slowly heated and 196° 
when quickly heated, and converted by aqueous 
Cdl.. into Me 3 SICdI, [168°]. 

Methylo-chloride MejSCl. Fromthobase 
and HOI. Deliquescent prisms. Gives the sal ts 
(Me,SCl). 4 PtCl 4 crystallising from hot water in 
sparingly soluble orange-yellow prisms and 
MejSAuCl, crystallising in thick prisms, v. 0 . sol. 
water. MejSOl shaken with an ethereal solution 
of iodine yields reddish-black crystalsof Mo,81,01, 
which is probably also formed from MsjSI and 
ICl (Dobbin a. Masson). MO 3 SOI is converted by 
101 into MejSICl,. Dry chlorine forms MejSCl,, 
a yellow liquid, solidifying on exposure to air. 
Decomposed by water, alcohol, and ether, into 
Me,S01 and chlorine. 

Methylo-bromideUe^SBr. Formedfrom 
Me,S.OH and HBr. Also formed from Me ,8 
and MeBr. Prisms, v. sol. water. Oonverted 
by iodine in ethereal solution into Me,SBrI,. . 
With ICl it forms Me, 8 ClBrI as yellow crystals 
[87°], completely decomposed at 190°. 

Methylo - sulphydrate Me, 8 .SHaq. 
From M 03 S.OH and H,S (Brown a. Blaikie, 
J.V. [2] ‘} 8 , 396). 

Meth]flo-sulphide (Me 3 S),S. Tri-methyl- 
sulphine sulphide. An aqueous solution of this 
body may be got by saturating one half of a 
cone, solution of MosS.OH with H,S, and adding 
Vie other half. This solution, if allowed to 
evaporate in dry air or in coal-gas, when it 
reaches a certain strength forms Me,S, thus: 
(Me,S ),8 = 8 Me ,8 (Crum Brown a. Blaikie, Pr, S. 
9, 663 ; 0. N. 87, 130). On gently heating a 
solution of (Me,S},3 in a sealed tube, Me,S 
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' upantM as an opper layer. The ^neone eola¬ 
tion has the charactere o{ an alkaline siUphide, 
diasolTing sulphur (forming (Me,S) 2 S,) and 
Sb^S,. Aoida deeom^se it with eToluuon oi 
H,S. 

Melhylo • ihiosulphat* (Me, 8 ) 28 , 0 , aq. 
Formed by exposing an aqueous sblution of 
(Me, 8 ),S to atmospherio oxidation. Formed 
also by exposing (Me 3 S),S, to air. Hygroscopic 
four-sided prisms, si. sol. alcohol. Decolourises 
a solution of iodine. At 136° it is decomposed 
into Me ,8 and Me,S.O.SO,.SMe, a white crystaf- 
line mass [ 100 °] which does not act upon iodine 
but slowly oxidises to sulphate (Crum Brown a. 
Blaikie, J. pr. [2] 23, 395). 

Methylo - sulphite (Mo,S),SO, isaq. 
Formed from the hydroxide by saturating one 
half of its solution with SO,, and adding the 
other half (0mm Brown a. Blaikie, Pr. E. 9, 
712). Crystals. Gives off water of crystallisa¬ 
tion at 140°. At 170° it gives off Me,S, leaving a 
liquid residue, which solidifies on cooling, and 
is apparently (Me, 8 ) SO,Me. 

Methylo ■ dithionate (Me,S),3,0 6 aq. 
Formed from Me,S.OH and dithionio acid. Deli¬ 
quescent cubes, insol. alcohol. Decomposes at 
220° into SO, and (Mo,S) 2 SO„ and the latter then 
farther decomposes into Me,S and Me,S.SO,Me. 

Methylo - metaphosphate Me,S.PO,. 
From AgPO, and Me,SI. Hygroscopic glassy 
mass, giving off Me,S on heating. 

Methylo-ferrocyanide 
{Me,S),FeCy,9aq. From Me,SI and silver ferro- 
cyanide. Transparent green plates, which lose 
their water in a desiccator, and then give off 
Me,S at 220°. 

Methylo-ferricyanide 
nie,S),FeCy,7^aq. From Me,SI and silver 
ferrioyanide (Crum Brown a. Blaikie, Pr, E. 10, 
268). Pale-orange efSorescent plates. 

The methylo-ehromate and methylo- 
todate explode at 140°. 

Methylo-earbonate (Me, 8 ).,CO,. Formed 
from Me,SI and Ag,CO„ the liquid being evapo¬ 
rated to a symp and left to crystallise over 
■H,SO,. Deliquescent prisms, with strong alka¬ 
line reaction. At 100° it is split up into CO„ 
water, Me,S, and methyl alcohol. 

Methylo-oxalate (Me,S).,C,0, aq. Formed 
from Ag, 0,04 Me,SI. Deliquescent crystals. 
Split up at 140° into Me ,8 and methyl oxalate. 

Methylo-aeetate 'MegS.OAc. Formed 
from Me,SI and AgOAc (Crum Brown a. Blaikie, 
Pr. E. 10, 63; C. N. 39, 51). Split up at 100° 
into Me,S and MeOAo. 

Methylo-beneoate ‘‘Me,S.OBz. From the 
iodide and AgOBz. Thin plates (from alcohol). 
Decomposed by heat into Me,S and MeOBz. 

Ethylo-iodide SMe,EtI. Dimethyl-ethyl- 
sulphine iodide. [110°]. Formed either from 
Me^ and EtI or MeEtS and MeI<4Elingef a. 
Maassen, A. 248, 212 ; 262, 246 ;°e/. Krfiger, 
/. pr. [2] 14, 198). Hygroscopio orystalUne 
mass, V. e. sol. alcohol, insol. ether. Yields on 
distillation £t,SI and Me,SI. In alcoholio 
solution it reacts with AgOy at 90°, forming 
SMe^tOyAgOy, a deliquescent ci^stalline body, 
V. sol. alcohol, insol. ether, and decomposed by 
heat into AgCy and SMi^tOy (Patein, O. B. 
106,861), Forms the following compounds s— 
(Me„S£tD-CdI„ nSO"!,. nmifeT.lfi 8 ins: in small 
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needles, si. sol. water.— M^BtlOdl, [99°j, end;- 
tallising from hot cone. OdI,Aq in long needlesa 
—Me.,SBtIHgI,. [66°] (Patein, Bl. [8] 2,169), 

Ethylo-ehloride Me,SEtCl. The follow¬ 
ing compounds of this body have been pre¬ 
pared (Klinger a. Moassen, A. 243, 212);— 
Mo 2 SEtCl(HgCl,),: [119°]; long needles, insoL 
hot water.-Me,SEtCl(HgCy,: [200°]; white 
crystalline powder, slightly soluble in water.— 
(Me,SEtCl)^tCl,; [ 0 . 213°]; small orange crys¬ 
tals, si. sol. water, insol. alcohol and ether.— 
Me,SEtClAuCl,: [244°]; long yellow needles, 
m. sol. hoi water. 

Di-methyl disulphide 0,H,S, t.e. Me,3,. 
(117°) (C.); ( 112 ° at 744 mm.) (Pierre, A. 80, 
128). aO. IS 1046 (0.). V.D. 3-30. 8 .V. 100-6 
(Lossen, A. 254, 71). Formed by passing MeCI 
through an alcoholic solution of &S„ or by dis¬ 
tilling Ca(S 04 Me), with K,3, (Cahours, A. Oh. 
[3] 18,,157; A. 61, 92). Liquid, with intolerable 
odour o( onions, v. si. sol. water, miscible with 
alcohol and ether. Burns with blue flame. 
Chlorine converts it first into crystalline 
Me,S.,Cl„ and finally into a liquid mixture of 
(CC1,),S and SCI, (Riche, A. 92, 366). Dilute 
nitric acid converts it into methyl methane 
thiosulphonate MeSO,.SMe. 

Derivative. — v. Pan - oblobo - hbtbti, m- 
snLPumx. 

Di-methyl trisulphide Me,S,. (170°) at 
760 mm. S.G. § 1-2162; 1'2059; V W99- 

Formed together with MejS, and 8 from methyl 
mercaptan and 8 .,Cl, (Klason, B. 20, 8414). 
Formed also from MeCl and E.,S, (Cahours). 
Pale-yellow liquid, with very disagreeable odour. 

Derivative. — v. HBXA-nBOMO-Di-MBTHVL tbi- 

BDIiPHIDB. 

METHYL SFLPHITE C,H.SO,f.s. SO(OMe)p 
(121-6°). S.G. “ 1-0456. V.D. 3-68 (calc. 3-80). 
Formed by the action of methyl alcohol on 8,01, 
or on SOCl, (Carius, A. 110, 209; 111, 98). 
Colourless liquid, with pleasant odour, miscible 
with alcohol and ether. It dissolves slowly in 
water with evolution of 80, and formation of 
MeOH. 

METHYL SVLPHOCYANIDE ix. 

MeSCy. (138°). S.G. 42 1-116 (0.); J 1-069 
(Nasini a. Soala, O. 17, 66 ). B. 33-8. S.V. 
78-1 (Lossen, A. 264, 73). H.F.p. -81,410. 
H.F.V. —31,990 (Thomsen, Th.). Obtained 
by distilling potassium sulphooyanide with 
calcium methyl sulphate (Cahours, A. Oh. 
[3] 18, 261; A. 61, 96). Liquid with alliaceous 
odour, V. si. sol. water, miscible with alcohol 
and ether. Boiling nitric acid oxidises it to 
methane snlphonic acid.* Chlorine acts upon it 
according to the equation ;—8MeS0H-f llOL 
= CLCy, + 2CBC1, + CSCI, + 9HC1 (James, /. pr. 
[2] §5, 462). Cold aqueous EOHdoes notattimk. 
it, but alcoholio potash forms Me, 6 „ ammonia, 
ECy, and E,CO,. Alcoholic ESH forms ESCy and 
Me,S. When heated at 180° it partially changes 
to methyl thiocarbimide. * 

Methyl polysnlphooyanide (CH-ONS), (?) 
[188°]. Prepared by heating methyl sulpho¬ 
oyanide to 180° with a trace of HOI (HotmMn, 
B. 18,1849). Sablimable. Colourless crystals. 
Sol. acetic acid, insol. acids and alkalis. B 7 
heating with alcoholic MH| i6 160° it giTCS « 
well-crrstallisinv base. 
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XEIHTI-SVLPHOItAKIBBB «. Mbihti. 

BDLIBAHIOBB. 

BI-HETETL-BVLPHOnS O^BO, U. 
MojSOr Mol. w. 94. [109®]. (238°). B* 
82*09 in a 2*46 aqueous solution (EanonnikoS, 
J, B. 16, 461). Formediy oxidising MSjS with 
faming HNO, (Saytzeff, A. 144, 148) or with 
aqueous KMnO, (1:30) (Beckmann, J.pr. [2] 17, 
464). Xhiok needles (from alcohol). Kot affected 
by reducing agents. 

DI-METHYL-SOLP^Oira SI-CABEOXTLIO 

> ACID 0 ,S(CH 2 .G 02 H),. Sulphono-di-aceUc acid. 
[182°]. Formed by oxidation of thio-di-glyoollio 

K ido-diacetic) acid in alkaline solution with 
i 4 (Lov 6 n, B. 17, 2817). Long trimetrio 
tables, y. sol. water, alcohol, and ether. At 
200 ° it splits np into di-methyl-sulphone and 
OOr 

Salts.—^A"Ba 6 aq: fine felted sparingly 
soluble needles.—^A"Baaq; small prism% 
Ethyl ether A"Etj: thick oil. , 

Amide OjS(CH.^.OONHj)j: glistening plates, 
y. sol. hot water, slightly in cold. 

HETHTL-BULPHONIC ACID o. Methasb 
sonrHomu acid. 

METHYL SVLFHOXIDE (CH,)jSO. The 
•nitrate (CHjljBOHNO, is formed by oxidising 
methyl sulphide with cone. HNO^Aq and crys¬ 
tallises in deliquescent needles, whence BaCO, 
sets free the oxide (Saytzeff, A. 144, 148), Oil, 
T. sol. water. Solidifies when strongly cooled. 
Beduoed by zinc and H^SO, to methyl sulphide 
Me,S. 

XXIHTL-BULFHBBIC ACID v. Mexuxl 

SULTHATBS. 

METHYL 8 DLFHYDBATB t». Methyi, meb- 

OAPTAN. 

METHYL-TABCOHIC ACID v. Naucotine. 
DI-METHYL-TARTABIC ACID C.Hi.Oj i.c. 
COjH.OMe(OH).CMe(OH).COjH. Di-oxy-di- 
methyl-svccinic acid. Formed, together with 
lactic acid, by the action of zinc and a little 
HOLAq on pyruvic acid in alcoholic solution 
(B 6 ttinger, A. 188, 816; B. 9, 1064, 1621). 

Syrup_KHA": small six-sided plates, v. si. 

sol. water.—K-^A" : needles, m. sol. water.— 
BaA" OJaq: prismatic needles, si. sol. water.— 
’‘OaA": crystalline pp., nearly insol. water. 
METHYL-TAOBINE v. Methvl-amido- 

EIHAME SCWHONIO ACID. 

METHYL-TADBO-CYAMIHE V. Metuyl- 

OUAEIDO-EIBANE SULFHONIO ACID, 

METHYL-TEBEPHTHALIC. ACID v. Tonu- 

BNl DlCAEBOXYniO ACID. 

Di-methyl-terephthalio acid v. Xydene di- 

OABBOZYLIO AOn>. * 

METETYL-TELLUBIDE V. TEiiUntioM, oa- 

OAMIO OOUFOmiDS. , 

METHYL TETEADEOYL KETOKE 0„H,jO 
it. OH,.0O.0.,H». [43°]. (231°). Formed by 
distilling a mixture of barium pentadecoate and 
barium acetate (Erafft, B. 15, 1707). Yields 
myristio and acetic Boids on oxidation. 
DI-METHYL-THETINE C^H^SO, U. 

OH<|^>0. Anhydride of the methylo- 

hydroxide of the methyl derivative of thiogly- 
tauU acid. Obtained by decomposing its hydro- 
biomiie with moist Ag,0, or its sulphate with 


baryta (Orum Brown a. Letts, 2V. E. 28, 671 i 
B. 6,1384; 7, 696). Crystals (containing aq). 
Hygroscopic, but gives up the water over ^SO,. 
V. sol. water, m. sol. alooljol. Neutral in re. 
action. Decomposes when heated into GO, and 
(Me,S),CO„ the methylo-carbonate of di-methyl 
sulphide.' Yields di-methyl-sulphone when oxi¬ 
dised by KMnO,. The following compounds 
may be styled its salts:—Me,SBr.0H,.00,H. 
formed from bromo-acetio acid and Me,S. 
Large deliquescent rectangular plates (from al¬ 
cohol). Acid to litmus. With lead oxide it 
forms C,HJB 0 . 42 PbBr,. Decomposed by heat or 
by boiling alcohol into SMe,Br, methyl bromide, 
and S(CH,,.COJH), (Letts,'Tr.jB. 28,691). Yields 
methane sulphonio acid on oxidation (Letts, 
2V. E. 28, 601).—(0,H,SO,Br),PtBr, (?): dark- 
red crystals.—Me,SCl.CH,.CO.;H. Formed from 
the sulphate and BaOl,,. Deliquescent,crystals, 
V. sol. water, v. si. sol. alcohol.—(G 4 H,SOJ,Hl(?). 
—Ma,SI,.CHj.CO,H. Formed by leaving di- 
methyl-thetine in contact with dilate HIAq. 
Crystals, insol. water, sol. alcohol and ether.— 
S 04 (SMe,.CH,.COJS). Di-methyl-thetine sul¬ 
phate. Formed from MejSBr.CHyCO,H and 
silver sulphate. Crystalline mass, sol. water, 
T. si. sol. alcohol. Acid to litmus. When heated 
over 140° it fuses and splits up into CO, and 
(Me,S). 4 S 04 , the methylo-sulphate of di-methyl 
sulphide. — Mo,S(NO,).CH,.CO,H. From 
Me. 4 SBr.CH,.CO,H and AgNO,. Colourless crys¬ 
tals with acid reaction. Yields di-methyl-sul- 
phone when oxidised by cone. HNO,. 

METHYL - THIALDINE C,H„NS,. [79°]. 
Obtained on treating crude thio-aoetio aldehyde 
with an aqueous solution of methylamine (W. 
Markwald, B. 19, 2378). Long needles (from 
alcohol); insol. water, si. sol. cold alcohol, v. e. 
sol. hot alcohol and ether. Its solutions possess 
a feeble alkaline reaction. Volatilises in steam 
with partial decomposition. With acids it forms 
very soluble salts. 

M - METHYL - THIAZOLE G4H,NS 
Cn^H^^‘ '*7 boiling 

thioacetaraide OHj.CS.NH, with chloro-acet^ 
(Hantzsch, A. 250, 270), or with di-ohloro-di- 
ethyl oxide (Hantzsch, B. 21, 943). Mobile 
liquid, miscible with water. Its hydrochloride 
and hydrobromide form hygroscopic needles. 
With mercuric chloride it forms compounds 
molting at 112° and 154°. B'.^HjPtCl,. [199°]. 
Hexagonal plates or flat needles (from water).— 
Florate. [146 ]. Yellow needles; si. sol. water, 
V. sol. alcohol and benzene. 

(a)-Metbyl-thiazole 

Obtained by distilling oxy-methyl-thiazole (from 
ohloro-acetone and metallic sulpbooyanides) with 
zinc-dust (Hantzsch a. Arapides, B. 21, 942); 
A.->249, 24b Formed also by boiling with alcohol 
the diazo- compound derived from amido-methyl- 
thiazole (from ohloro-acctone and thio-urea) 
(Popp, A. 250, 277). Colourless liquid, sinking 
under water, but slowly dissolving; v. sol. alcohol 
andether. The hydroohlorideisdeliquescent. 
It forms two compounds with HgCL, melting at 
119° and 148°. The aurochloride melts at 
186°, and the picrate at 174°.—B',HJtClj. 
[204°]. Orange prisms; m. sol. water, u. sm 
alcohol. 
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«M - Si > metbyl • tlilatol* 0,H^S ii«. 

8.Q.i*l-060X. Fbnned 

from tbioBcetamide and ohioro - acetone 
(Hantzaoh, B. 21, 943; A. 260, 265). Colourless 
liquid ; more sol. cold than hoi water. Seduced 
in alcoholic solution by sodium to etbylamine 
and propyl mercaptan (Sehatzmann, A. 261,1).— 
E'.jy?tCl,. [216°]. Prisms; m. sol. water. — 
B'HCl(HgCy44aq. [110°]. White needles; v^, 
e. sol. water.—B'fHgCL),. [177°]. SI. sol. cold 
water, v. e. sol. dilutcIIClAq.—Picrate. [138°]. 

Methylo-iodide B'Mel. Pointed crystals; 
▼. sol. water. 

jB/i-Si-methyl-thiazole 

cor.). Formed by condensing thioaoetamide with 
(a).ohloro-propionio aldehyde (Hubacher, A. 259, 
240). Oil, V. si. sol. water, v. sol. alcohol and 
ether. VolatHe with steam.—^B'jHjPtCl- [202°]. 
— Picrate. [167°]. 

Tri-methyl thiazole C,H,NS t.e. 

CMe;CMeM- (167“)- S.G. la 1-018. Formed 
by heating thioacetamide with chloro-methyl 
ethyl ketone at 100° (Poublcff, A. 269, 258). 
Liquid, m. sol. cold, insol. hot, water.—■‘B'HCl. 
[174°].-B'^^tCl,. [m^l-Aurochlorida 
[166°].— Picrate [133°]. Mercuric double 
chloride [119°]. 

Iteferences . — MEinvi. - amioo - methyl - ini - 
AZOLE, Methyl - imido • ni • methyl - thiazole, 
OxY-UETHYL-THIAZOLE, and Tolyl-ajudo-methyl- 
IHIAZOLE. 

METHTL-THIAZOIX CABBOXTUC ACID 

O.H,NSO, i.e. co,,H.c!cH*^^- 
by heating the dicarboxylic acid [169°] at 171° 
(Eoubleff, A. 269,271). Small needles or prisms, 
V. sol. cold, V. e. sol. hot, water, m. sol. iUcohoI, 
si. sol. ether, almost insol. benzene. 
Kethyl-thiazole carbozylio aoid 

CO,H.O:CMe^^- Baponi- 

lying its ether with alcoholic potash (Wohmann, 

A. 259, 299). Pearly plates (from water) or 
needles (from alcohol), el. sol. ether and hot 
water, almost insol. benzene. 

Ethyl ether EtA'. [28°]. (238° i. V.) at 
726 mm. Obtained from amido-methyl-thiazole 
carboxylic ether by diazotisation, conversion into 
chloro-metbyl-thiazole carboxylic ether [61°] and 
reduction of this by zinc-dust and HOAo. Flat 
prisms, volatile with steam. 

Kethyl-thiazole dicarboxylic acid 

00,H. c:cjc5Hi>N- [len Formed by con¬ 
densing thioacetamide with chloro-oxalacetic 
ether and saponifying with alcoholic soda (Bou- 
hleff, A. 269, 268). Long white needles, v. sol. 
cold water, si. sol. ether and benzene.—BaA"2%]: 
needles.—EfgA" 8)aq: crystalline pp,^ 
Oi-methyl.tbiuole carbozylio acid 

CO,H.6:CMe^^- Formed by saponify, 

ing its ether (B.). Silky needles or small prisfns, 
si. sol. hot water, m. soL alcohol and ether. May 
be sublimed. Yields on dietillation with lime 
di-methyl-thiazole.—AgA': white needles, soh 
, hot water—HA'HCl: plates. 

Ethyl ether EtA'. [61°]. (242° coit). 


f 

Formed from thioaoetamida and ohloro-aoelo. 
acetic ether (Hantzsoh, A, 260, 269). Neeles 
(from ether); insol. water, t. sol. alcohol and ether. 

METHYL-THIAZYIi-PBOPIOKIO ETBXB 
S.CMe:N 


/ . Formed by eondensing 

CH:C.CHMo.CO,Bt ' 
bromo-methyl-acetoaoetio ether with thioaoet¬ 
amide in the cold (Koubleff, A. 269,262). Thick 
oil. When saponified and heated with lime it 
yields methyl-ethyl-thiazole. 

(o<.').METHYL-THIEFrL-OLY0XYLI0 ACID 

C,H.S03t.«'.S<®j®° ®2£LcH- 

by oxidising (aa')-methyl-thienyl methyl ketone 
with alkaline KMnO, (Buffi, B. 20, 1747).— 
CaA',2aq: needles.—Ba'AjJaq; needles.—AgA'. 

(a/3) - Methyl - thienyl - glyozylie aoid 
SCiHaMc-COCO^H. [142°]. Formed by oxidising 
(a)-methyl-(/3)-thienyl methyl ketone with an 
aqueouS' solution of KMnO, and KOH (Buffi, 

B. 20, 1718). Needles (from water), subluning 
even in the cold. 

Phenyl-hydraeide 

SC,H,Me.C(N, 3 HPh).CO,H. [141°]. Crystalline. 
Oxim SO.HjMe.C(NOH).C 03 H. [104°]. 

(aa')-Di.methyl-( 8 )-thienyl-glyozylio aoid. 

®<CMe:CmCO,H ■ Formed by oxidation of 
(aa')-di-methyl.( 8 )-thienyl methyl ketone with 
alkaline EMnO^ (Buffi). Oil, slowly solidifying. 
Yields leuco-thiophene green when heated wi& 
di-methyl-aniline and ZnClj.—AgA'. 

METHYL-THIENYL KETONE v. Thienyl 


METBYL KETONE. 

(а) .METHYL-THIENYL METHYL KETONE 

C,H,SO M. Acetomethyl. 

thieiume. [25°]. (233° oor.). Formed by the 
action of AcCl on (a)-methyl-thiophene in pre¬ 
sence of AlClj (Demuth, B. 18, 8025; 19,1869; 
Ernst, B. 19,3276). Large tables. On oxidation 
with KMnOj it yields thiophene dicarboxylic aoid. 
Fuming HNO, forms a nitro- derivative [121°]. 

Oxim C,H,S(NOH). [126°]. Needles (from 
dilute alcohol). 

PAe»pi-Aj/dra»»deO,H,S(NjHPh).[128°]. 
Needles (from alcohol). 

( б ) - Methyl - thienyl methyl ketone 
C.HsSMe.CO.CH,. (216° cord. Formed from 
( 8 )-methyl-thiophene and AcOl in presence of 
AlCl, (Demuth, B. 18, 8026). 

(a/3') - Di-methyl - thienyl methyl ketone 

O.H..SOi.e.S<SH 

(227°). Formed by the action of AoCl on (o/B')- 
di-methyl-thiophene diss^ed in ligroln in pre¬ 
sence of AlCl, (Zelinsky, -B. 20, 2019). Liquid 
Coloured red by isatin and HjSO.. 

Oxim 0,H,.S(NOH). [70°]. Needles. 
P7te»j/l-hj/<irozi<feC,H,oS(N3HPh).[70°3. 
Dl-methyl-thienyl methyl ketone 
SC,HMej.CO.CH,. (224°). S.O.m-091. Formed 
from the di-methyl-thiophen| of coal-tar by treat¬ 
ment with AcCl and AlCl, (Messinger, B. 1^ 
2301). Liquid. Gives a colour with isatin 
and H 3 SO,. Oxidised by alkaline KMnO, to 
thiophene triearboxylio aoid. 

Oxim CJ B|.S(N OH). [ 68 °]. Needles. 
TETBA-H£&&TmO-AHlLXHX v. Tam 
iaiHYL-i>(;AMino-oi-PBainai suLraisi. 
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XXIHYlAcHIOOABBAUnrE OTAUIDZ «. 

OiBBIMIDO-MBTHTL-THIO-nREA. 

ICETHYI. THIOCABBAHINE .ETHYI.-CY- 

AMIDE V. STHTL-OAnBIHtDO-METBTL-THZO-DItEA. 

Dl-UETHYL-THIOCAKBAZIC AuID 
0 ^,NS, t.«. NMC..NH.CS. 8 H. 1112°]. Formed 
from di-methyl-hydrazin# and CSj (Konouf, B. 
13, 2172). Colourless plates. 

METHYL-THIOCAEBIMIDE CH 3 .N.CS. Mol. 
w. 73. [34?]. (119°). V.D. 2-42 (calo. 2-63). 
S.G. 4 1-069. B, 85-76 (Nasini a. Scala, G. 17, 
66 ). n.F.p.-24,520. • H.F.T.-26,100. H.O. 

’ (gas) 392,000 (Thomsen, 'I'h. 4, 197)., Formed 
by the action of AgNOj or HgCljOn the product 
of the union of CS, on methylamine (Hofmann, 

B. 1, 172). Formed also by heating pure methyl 
sniphocyanide for some time at 180°-185° (Hof¬ 
mann, B. 18, 219(>). Pungent crystals. Reacts 
■with sodium cyanamide and alkyl iodides, form¬ 
ing methyl - alkyl - cyano - thio - ureas. Thus 
CNjHNa and Mel give CH,NH.OS.N%.CH, 
[ 0 . 195°], while allyl iodide yields the compound 
NHMo.CS.NCyCjHj [78°], propyl iodide forms 
NHMe.CS.NCy.CjH, [91°], add benzyl chloride 
forms NHMe.CS.NCy.CH 2 l>h [173°] (Hecht, B. 
23,1658). 

METHYt THIOCARBONATES. 

Methyl dithiocarbonie acid CjH,SjO t.c. 
CHjO.CS.SH. Mcthyl-xanthic acid. Methyl- 
xanthogenic acid, Xantho-mcthylic acid. The 
potassium salt of this acid is formed by adding 
CSj to a solution of KOH in methyl alcohol 
(Dumas a. Pdtigot, A. Ch. [ 2 ] 24,65 -, Desains, A. 
Ch. [3] 20, 604). It crystallises in silky fibres, 
S.G. 1-6878 (Clarke, B. 11, 1505). Iodine 
converts it into (CH,O.CS)-Sj. With EtI it yields 
MeO.CS.SEt (184°).—PbA'V 

Methyl dithiocarbonate CHjO.CS.SCHj. 
(168°) ( 8 .); (171°) (C.). H.G. l-"-1-176 (S.); H 
i-143 (C.). Formed from CIIj.CS.SIC and Mol 
(Salomon, J. pr. [2] 8 , 117). Formed also 
together with CO and S by heating the compound 
(CHjO.CS) 3 S 2 (n. supra) (Cahours, A. Ch. [3] 19, 
158). 

Methyl trlthiocarbonate Me^CS,. (200°-205°). 
S.G. ts 1-169. Formed by distilling a mixture 
of concentrated solutions of K^CS, and Ca(SO,Me )2 
(Cahours, A. Oh. [3] 19, 163). Yellow liquid 
with pungent odour, nearly insol. water, miscible 
with alcohol and ether. Combines with bromine 
forming red crystals of Me-CSjBr- (Berend, A, 
128, 3.33). 

HETHYL-THIO-CODMABIIIC ACID 

C, H,(CH,)O.C0.8H. 

Ethyl ether 0,H,(CHj)0.‘C0.SEt: [92°]; 
glistening yellow needles; v. sol. ether, si. sol. 
alcohol. Formed by heating mcthyl-coumarilic- 
ethyl-etherwithPjS,. BJ treatment with alcoholic 
EOHit is reconverted into methyl-ooumarilic acid 
(Hantzsoh, B. 19, 2400). • 

METHYL.THI0F0SMA1.DINE 0,H,S,N*i.e. 
(CH 3 ),S 3 NMe. [65°]. ( 0 .185°). Formed from an 
aqueous solntion of formic aldehyde by succes¬ 
sive addition of H^S and methylamine (Wohl, B. 
19, 2846). Needles (mom ether) with unpleasant 
smell, insol. water, sol. acids and alcohol, v. sol. 
ether. Volatile with steam. On boiling it is 
converted into a substance melting atl30°-140°. 
—B'HCl. [188°]. White needles, v. sol. water. 
Its solution is ppd. by AgNO„ HgCl^ and platinio 
ehloride. 


Methylo-iodide Bldel. ri81’-163°]. 
Slendei; needles, v. sol. water, uives rise to 
B'MeCl and (B'MeCl).PtOl,. 

METHYI-THIOHYDANTOlN O.HASO i4. 

(?). Formed by warming 

mcthyl-t]]io-uroa with chloro-acetio acid and 
water (Andrcasch, M, 6 , 840). Thick prisms or 
needles (from water), sol. hot water and alcohol. 
Boiling KOHAqyleldsthioglyoollioaoid. Nitrons 
ooid forms a nitrosamino C 4 H,(NO)NjSO which 
is an orange-red powder, sol. hot water. 

(a).Di-iqethyl.thiahyaantoin C,H,N.SO ia. 

CJ pxi • » s 

NMe:C<^jj-jj^j^Q^. [71°]. Formed by heating 

di-methyl-thio-urea with chloro-acetio acid in 
aqueous solution (Andreasch, M. 8 , 408). Long 
colourless prisms, v. sol. water, alcohol, and 
other. Smells like nicotine. Hot aqncqus 
alkalis convert it into thioglycollio acid.^Nitrous 
acid forms an isonitroso- compound C.H,N.SO, 
[ 220 °]. 

( 8 ) -Di-methyl-thiohydantoin 

KH;C<|^ 5 cO>* 

argentio thiohydantoin and Mel (Andreasch, M. 
8 , 416). Thin plates, v. sol. water, si. sol. 
alcohol. Oxidised by KCIO, and HOI to urea 
and other products. 

DI-METHYL-THIONINE C„H.,NS t.«. 
,C 3 H 3 t—NHMe 

N< . Obtained by the action of 

1 \C.H,^NMo 


FejCl, upon methyl-p-phenyleno-diamine in the 
presence of H^S and HCl. The free base is a 
crystalline powder, si. sol. ether and alcohol, 
insol, water. The blue alcoholio solution has a 
strong red fluorescence. The hydrochloride is 
easily sol. water with a blue colour and reddish- 
brown fluorescence. The hydroiodide (B'HI) is 
a dark-blue po^Yder, sol, hot water and alcohol, 
si. sol. cold water; dyes silk blue. The free base 
by boiling with water is converted into methyl- 
thionoline with evolution of NH^Mo. By treat¬ 
ing the product with 70 p.o. H 3 SO 4 a second 
molecule of NH.Me is split oS and tbionol* 
.c.n,^OH" 

N^ >3 is formed (Bornthson a. Goske, 
B. 207931). 

NHMe 

METHY1-THI0N0LINEN< >S 
I \C.H,iL_0 

Formed by boiling di-methyl-thionine with 
water, methyl-amine being evolved. By treat¬ 
ment with 70 p.o. HjSO, a second molecule of 
methyl-amine is split ofl, and there is formed 

thiemol NC - >3 (Bemthsen a. Qoike, 
j 

B. 20, 982). 

Di-methyl-thionoline «. Methvueks-vioi.ei. 

, METHYL-THIOFASABANIC ACID 

04 H,N,S 0 , i.e. 0S<:;^^;CQ>. Oxalyl-methyU 

thio-urea. [106°]. Prepared bypassing cyanogen 
into an alcoholio solution of methyl-thio-urea 
and boiling the ppd. CSN^MeOy, ■with oene. 
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EOlAq (Aadreasoli, B. 14, 1447; 3f. 3, 877). 
Tellov plates, sol. water, aleehol, and ether. 
May be sablimed. Converted by warming with 
aqueous 4gN0, into methyl-parabanic acid. 
Si.metbyl*^opa-abanio acid C^EfN^SO, ijt. 

CS<JJJ^®QQ>. Thiocholestrophane. Omlyl- 

di-methyl-thio-urea. [118°]. Prepare^' by pass¬ 
ing cyanogen into an alcoholio solution of s-di- 
metbyl-thio-nrea and boiling the ppd. cyanide 
with HGlAq (Andreascb). Yellow monoclinicJ 
tables, si. sol. cold water, v. e. sol. alcohol and 
ether. Split up by boiling alkalis into di-methyl- 
thio-urea and oxalic acid. On heating with 
BaCO, and water it gives di-methyl-oxamide and 
CSO. Boiling aqueous AgNO, forms cholostro- 
phane. 

(o)-METHYl-THIOPHBHE O^S i.e. 

®<: OT*CH* 27»iotole»e. (111°). Occurs in 

coal-tar (V. Meyer, B. 18, 8000). Formed by the 
action of sodium on a mixture of (a)-iodo-thio- 
phene and MeBr (V. Meyer a. Ereis, B. 17,1602; 
Egli, B. 18, 544). Formed also by the action of 
PjS, on acetyl-propionic (Icvulic) acid (Kues, 
B. 19, 650). OU. Forms a tri-bromo- deriva¬ 
tive [87°J. 

(jS)-lIethyl-thiophens Thio- 

tolene. Occurs, together with the preceding 
isomeride, in crude toluene from which it may 
be separated by shaking with £L,SO„ and passing 
steam through the boiling acid diluted with 20p.c. 
water. The mixture of methyl-thiophenes so ob¬ 
tained boils at 113 cor. and has a S.O. ~ 1-0194 
(Meyer a. Ereis, B. 17,787; Schulze, B. 17,2863). 
Formed by distilling sodium pyrotartrate with 
I’zSa (Volhard a. Erdmann, B. 18, 455). Oil. 
Oxidised by alkaline EMnO^ to (i3)-thiophenio 
acid. Oives a tri-bromo- derivative [34°], and a 
bromo-di-nitro- derivative [125°]. 

Di-methyl-thiopheneC^lBS. Thioxene. Crude 
tbioxene is obtained in considerable quantity by 
passing steam through sulphuric acid used in 
urifying xylene diluted with 20 p.c. of water and 
eated to boiling (Schulze, B. 17,2853). 

' (a^'>.Di-methyl-thiophene S<°^;^Me- 

tn-Thioxene. (138° cor.). S.O. ^ -9956. ’ V.D. 
4'02 (calc. 8'9). Formed by distilling i8-ncetyl- 
isobutyrio acid with P,S, (Zelinsky, B. 20,2018). 
Oives on oxidation methyl-thiophene carboxylic 
and thiophene dioarboxylic acids. 

Si-methyl-thiophene SCiH^Me,. (189° cor.). 
S.G. ‘9777. Formed from iodo-(8)-methyl- 
thiophene, Mel and sodium (Cemuth, B. 19, 
1869). Liquid. 

(«*) - Si - methyl - thiophene , 

Thioxene. (137° cor.). S.O. (I •9756. Occurs in 
coal-tar. Prepared from crude thioxene by con¬ 
version into iodo-di-methyl-thiopheso and‘re¬ 
ducing this body with zinc-dust ahd alcoholic 
HaOH (Messenger, B. 18, 506,1006). Formed 
by heating acetonyl-acetone (di-metbyl-elhylene- 
diketone) CH,.CO.GH,.CH.j.CO.CH, (3 pis.) with 
powdered P,S, (2 pts.) for an hour at 140°-160°‘; 
the yield is 60-60 p.c. of the theoretical (Paal, B. 
18,2252). Formed also from (a)-iodo-(a')-methyl- 
thiophene by leaving it for some weeks in contact 
frith sodium and Mel (Bufii, B. 20, 1747). 


Oolouilesa mobile liquid of ali^t (idoar. IKa. 
solves snlphni eonsiderahlv. Gives a red coloor 
vrith isatin and HjSOb, a violet with phenanthm- 
quinone and E^O^, and a reddish-brown with 
phenyl-glyoxylio acid and HjSO,. By EMnO, it 
is oxidised to thiotolene-carboxylio acid [142°]. 
The di-bromo- derivativa melts at [47°-60°], and 
the tri-bromo- derivative at [144°]. It also forms 
a bromo- derivative [194°], a second di-bromo- 
derivative [46“], a per-bromo- derivative 0,Br,S 
[114°], and oUy iodo- and nitro- derivatives 
(Messinger). With phepanthraquinone, HOAo, 
and H^SO, (Laubenheimer’s reagent) it gives a 
reddish-violet colouration. 

(/38’)-Di-methyl-thiophene 

(146°). S.O. 10078. Formed by distUling 
sodium s-di-methyl-succinate with P,S, (Zelinsky, 
B. 21,1836). Yellow oil. With a trace of isatin 
in cone. HbSO^ it gives an emerald-green colour. 
On oxidation it yields an acid crystallising in 
needles [139°], si. sol. cold water. 

(aO) - D1. methyl - thiophene S<®^;^g®. 

om-Thioxene. (137° cor.). 8.0.31-OOdO. Formed 
by distilling 3-acetyl-n-butyrio acid with P,S, 
(Paal a. Pdschel, B. 20, 2559; Qrhnewald, B. 
20, 2585). Colourless, strongly refracting oih 
In the indophenine reaction it gives a bluish- 
violet colour. Laubenheimer’s reagent yields a 
reddish-violet colour. EMnO, oxidises it to 
methyl-thiophene carboxylic acid and thiophene 
(0/3')-di-oarboxylio acid. 

Tri-methyl-thiophene 0,H„S ie. 

^‘CcH^-CM^ (1®2°). Formed by distilling 
CH,.CO.CHMe.OHMe.CO,H with P,S, (Zelinsky, 
B. 20, 2025). 

Tetrs-methyl thiophene CAiB <.«. 
KKm^- (184° uncor.). S.O. H-OddS. 

Formed from tri-methyl-thiophene by treatment 
of this substance (12 g.) dissolved in petroleum- 
ether with iodine (48‘6 g.) and HgO _ (21 g.j, 
distilling with steam, and allowing the iodo-tn- 
metbyl-tiiiophene which comes over to stand 
with Mel and sodium (Zelinsky, B. 21, 1837). 
Oil. Does not give the indophenine reaction. 

Be/erencea. — Di-BBOKo-MBTHrii-TniorHBnx 
and lonO-DI-METHTn-THIOPHBNS. 

H£THTI.-THI0FH£irE CABBOZYLICAOIO 

0,H,SOji.e. or 

^‘vCH—^CMe' carboxyUe aeid, 

[119°]. Formed by oxidising the corresponding 
di-methyl-thiophene with alkaline EMnO, in the 
cold (Zelinsky, B. 20, 3020). Needles,^ si. soh 
cold water, v. sol. ether. May be sublimed.— 
Ca4',21aq: pistes.—AgA'. 

(/3)-Methylrthiophene (a)-enrbo^Ue acid 

c-Thiololenusaeid. [144°]. 

Obtained by saponifying its ether, which ia 
formed by the action of 01CO«Et and sodium- 
amalgam upon iodo-(8)-methyl-thiophehe (Levi, 
B. 19, 666). Formed also by oxidising (8)- 
inethyl-thienyl methyl ketone with ausUne 
KMnO, (Demuth, B. 19, 680); and by boiling 
the amide with alcoholic potash. Keedles (from 
water), r. soLJiot water and alcohol. Not s^ 
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taoked by* KMnO«. — OaA',4aq ; plates. — 
BaA', 6 aq: small plates, sol. water.—AgA'. 

Chloride 0,H,MeS.C001. (219°). Liquid, 
■mellinglike benzoyl chloride. 

Amide OAMeS.CONHr [119°] (Z.); 
[128°] ^eyi). Formed by the action of 
Cl.CON^ on (j 8 )-meth 3 d-thiophane in presence 
oi AlCIj (Zelinsky, B. 20, 2024; Gattermann.A. 
244, S 8 ). Needles (from water), v. sol. water. 

(a)-Ifethyl-thiophene (a')-oarbozyUo acid 

®'^(CH^CH■ ^othyl thiopkenie acid. 

* oo-Thiotolenic acid. [142°] (P.); [}37°] (L.). 
Formed by oxidation of thioxene (from acetonyl- 
acetone) with alkaline KMnO, (Paal, B. 18, 
2263). Obtained also from its ether, which is 
produced by heating iodo-(a)-mothyl-thiophene 
with ClOOjEt and sodium-amalgam (Levi, B. 19, 
666 ). White needles. Somewhat volatile with 
steam. Begins to sublime at c. 120° in long 
needles. V. e. sol. alcohol, ether, ancbboiling 
water, si. sol. cold water. Gives ns colour- 
reaction with isatin and H^SO^. Oxidised by 
alkaline EMn 04 to tho corresponding thiophene 
dioarboxylic acid.—CaA '.4 3]aq. —A'Ag“ : white 
crystalline powder. 

Hethyl-thiophene oarbozylic acid 

(?). [134-5°]. Obtained by 

oxidising (o 6 )-di-methyl-thiophcno with an al¬ 
kaline 1 p.c. solution of KMnOj (Grunewald, B. 
20 , 2686). 

Bi-methyl-tbiophene carboxylic acidC,n,SOj 
[172°]. Obtained from 

its amide by hydrolysis (Zelinsky a. Gatter- 
mann, A. 244,59). Needles (from dilute alcohol). 
—AgA'. 

Amide 04 HMe. 4 S.C 0 NHj. [116°]. Formed 
by acting on di-methyl-thiophene with CI.CONHj 
in presence of AlCl,. Colourless needles (from 
water). 

Tri-methyMhiophene carboxylic acid 
C.H,.SO, f.e. [208°]. Ob¬ 

tained by hydrolysis of its amide (Gattermann 
a. Zelinsky, A. 244, 60). Needles (from alcohol). 

Amide O.MCjS.CONH,. [147°]. Formed 
by theaotion of ClCONHj upon (a 88 ')-tri-methyl- 
thiophene in presence of AlCl,. Crystallises 
from water. 

(e)-METffn.-THIOPHEIIE STOPHONIC 
ACID C^HjMeS.SOgH. Formed by warming {$)- 
methyl-thiophene with fuming lIjSO, (Muhlert, 
B. 19,1620). Syrup, turning *red on exposure 
to air.—KA'iaq.—ZnA',3Jaq.—PbA" (at 110°). 

Chloride O4HjMeS.SO.4Cl. Oil. 

Amide 04 H 4 MeS.S 0 ,NH,. [80°]. Crystal¬ 
line nodules (from ether). 

ME THYL-THIOPHENIO ACID v. Msisn,- 

iy TBIOrHUNE OUlBOZriilO xcm. * 

]IBXH:YL-XH 10 -DIFH£irn.AUINE v. 

METHri.-iinDO-i)i-PHKiTO. sunraina. 

UBIHTL BIXHIOPHOSPHAXES. 

Bi-methyl-di-tbiB-phosphoric acid OjHjPOjS, 
i.e. Me,HFO^,. Formed,together with MOjPOjSj, 
by the action of P,S, (1 pt.) on methyl alcohol 
(5pts.)inthe cold (Eowalewsky, A. 119,303). 

liquid, soluble in water. Decomposes 
belowlOOX—^PbA',; prisms (from alcohol). Melts 
belowlOO®. 

TW- W* „ . 


Xri-methyl ditUpphotphate Me|PO,Sr 
Formed as above. Liquid, v. si. sol. water. 
HFXHYI-THIO-PHXHALIMIDIBB O.H,NS 

iA. 0,H4<®g'®^^S. From thiophthalim- 

idine and Mol (Way a. Gabriel, B. 23,2483). It 
is convwted by cone. HClAq at 190° into thio- 
phthallde, and by oxidation into o-di-cyano-di- 
benzyl di-sulphide (C„H 4 Cy.CHj)jS, [124°].— 
B'HCl.-B'jH 4 l>tCl,.- B'C.Uj(N 04 ).OH : yellow 
(ICGdlcS 

MEiHYL-THIO-CEEA CjH,NjS i.e. 
N^.CS.NHMo. [118°]. Formed from methyl- 
thiocarbimido and NH, (Andreasoh, M. 2, 277). 
Prisms, v. sol, water and alcohol, si. sol. ether.— 
B'HI; large plates, v. e. sol. water and alcohol. 
Melts below 100°. Decomposed by Agft into 
Agl and methyl-cyanamide (Bernthsen a. linger, 
B. 11, 492). 

Di-methyl-thio-urea CjHjNjS i.e. CS(NHMe)j. 
[61*6°]. Formed from methyl-thiocarbimide and 
methylamine (Traumann, A. 249,49; Hooht, B. 
23,286; c/. Andreasch, 3f. 2,277). Transparent 
very hygroscopic plates. V. sol. water, alcohol, 
and acetone, si. sol. ether and benzene, v. si. soU 
light petroleum. 

METHYl-XHYMO-ACEYLIC ACID v. Methyl- 
derivative of OXY-UETHYL-PROPIL-CINNAHIO ACID. 
DI-M£THYL-X0IiANE v. Di-iolyu-aceiyl- 

ERE. 

DI.METHTI,.TOI.ENTI,-AMIDINE. 


Hydrochloride C|„H|,N»HC1 i.e. 
(NHMe.C(CAMe):NMe)HCl. [200°]. Formed 
by adding the hydrochloride of p-tolenyl imido- 
ether (Et0.C(0,H,M6):NH)HCl to an alcohol 
solution of methylamine (Glock, B. 21, 2664). 
Long silky needles (from water), v. sol. water 
and alcohol.—^B'jHjPfClj 2aq. [95°]. Dimetrio 
crystals. 

u - Di • methyl • tolenyl - amidine. Hydro¬ 
chloride (NMej.C(CJI,Me):NH)HCl. Formed 
from the hydrochloride of p-tolenyl imido-ether 
and dimethylamine (G.). Short prisms. 

HEXHYL-XOLINDOIE v. Di-METUYL-nmoLE. 

MEXHYL-TOLISATIN v. Di-medhyl-Ukim. 


DI - MEXHYL - XOLUBFXYIAMINE v. 

MBTHYn-BtJTYL-PHENYL-ra-MBIHYL-AAUNE. * 

MEXHYL-o-TOLDIDINE C,H„N i.e. 
[2;l]CjH4Me.NHMe. o-Tolyl-methyl-amine. 
(207°). S.G. IS -973. Prepared by tho action of 
tin and HClAq on the nitrosamine which is ob. 
tained from the crude product of the action of 
methyl alcohol and HCl on o-toluidine (Monnet, 
^verdin, a. Nolting, B. 11, 2278). Obtained 
also by heating o-toluidine hydrobroraide (ot 
hydroiodide) with 6 p.c. more than an equiva¬ 
lent quantity of methyl alcohol for 8 hours at 
160°, the yield being 46 p.c. of tho theoretical 
(Eeinhardt a. Btaedel, B. 16,29). It is also pro¬ 
duced by distilling o-tolyl-amido-acetic acid 
(TOdman, /, pr. [2] 38, 303). Colourless oil.— 
B'jHjPtOlj., 

Acetyl derivative C,H 4 Me.NAoMe. [66°]. 
(261°) (B. a. S.); ( 0 . 260^ (M., E., a. N.). 

Nitrosamine 04 H.Me.N(NO)Me. Oil. 
pouverted by alcoholic HCl into the isomeric 
p-nitrbso-o-methyl-toluidine 

r6!l:81NO.C.H.Me.NHMeorC.H,MeC|^*'>0, 


which crystallises in peen plates, [161°], sol, 
benzene. On boiling with dilute aqueous NaOH 

PP 
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METHYL-TOLTHDiNE. 


It U eonrerted into nitroso-cresol and metH 7 l- 
•mine. Potassium permanganate oxidised it to 
nltro-methyl-toluidine [134°J. Its hydrochloride 
orystalliaes in yellow cubes 
[110“]; V. si. sol. oono. HClAq (Kock, A. 243, 
808). 

Msthyl-m-tolnidine ■ [3:l]0,H,Me.NHMe. 

(207°). Formed by the action o{ Mel on 
»t-toluidine, and purified by means ot the 
acetyl derivative (NOlting, B. 11, 2279). Oil.—i 
B'^tCl,. 

Acetyl derivative CgH^Me.NAcMe. [C6°]. 
(o. 250°). Sol. hot water, alcohol, ana ether. 

Methyl -p - toluidine [4:l]C„H.Me.NHMo. 
(208°). Formed by passing McCl into boiling 
p-toluidine. The ethereal extract of the crude 
product is freed from p-toluidine by ppn. with 
HjSO„ evaporated, and mixed with AOjO. The 
resillting* mixture of di-methyl-toluidine and 
■acetyl-methyl-toluidine may then be fractionally 
distilled, and the acetyl derivative saponified by 
HClAq or NaOHAq (Thomsen, B. 10, 1582). 
OU.— B'^PtCl,. 

Acetyl derivative CoH 4 Mc.NAoMe. [83°]. 
(283°). Plates (from ether-alcohol); si. sol. 
water, v. sol. alcohol and other. 

Propionyl derivative C„H„NO ».c. 
CAMe.N(C3H,0)Me. (266°-269°). Formed 
from methyl-p-toluidine and propionic anyhy- 
dride (Norton a. Livermore, B. 20, 2270). Con¬ 
verted by dilute nitric acid into tri-nitro-mcthyl- 
p-toluidine [130°]. 

Nitrosamine C,H,Me.NMc(NO). [54°]. 
Insol. water, v. sol. alcohol and ether. 

Di>methyl-o-tolnidine CjH|,N,0„ i.e. 
r2:l]C,;H4Me.NMe3. (183°). Formed by distilling 
its mothylo-hydroxide (Thomsen, B. 10, 1586; 
N61ting, B. 11, 2279). Prepared by heating 
o-toluidine hydrobromide (or hydroiodide) with 
a little (6 p.c.) more than two equivalents of 
methyl alcohol for 8 hours at 150°, the yield 
being 93 p.c. of the theoretical (Beinhardt a. | 
Staedel, B. 16, 29). Oil. Converted by HNO, 

1 S.G. 1'6) into di-nitro-o-tolyl-methyl-nitramine 
Van Eomburgh, R. T. C. 3,395).- B'^H^PtCl^.— 
S'^,FeCy,: white needles.—B'^HjFeCy^ 4’aq: 
yellow unstable crystals (Wurster a. Iloser, B. 
12,1826). 

Methylo-iodide C,H,Me.NMe,I. Formed 
from o-toluidine and Mel (Thomsen). It is also 
a product obtained by heating di-methyl-aniline 
methylo-iodide at 220°-230° (Hofmann, B, 10, 
1585). Needles. 

In-methyl-m-tolnidins [3:l]G3H4Me.NMe2. 
(208°) (N.; B. a. S.); (215°) (Wurstor a. Eiedel, 
B. 12,1797). Formed from to- toluidine and McI, 
or by distilling its methylo-iodido (NSlting). 
When dissolved in H^SO,, and treated with HNO, 
(S.G. 1-6), it yields C.H(N 03 ) 3 Me.NMe.N 0 , (Van 
Eomburgh, A T. 0. 8, 413).—B'^PytCl,.— 
B'.3H4FeCy,2Bq: white needles.—B'jH ji'eCy, 1 jaq 
(Wurster a. Boser,3.12, 1826). 

Methylo-iodide B’MeL Yields 
(B'Me01),Pt01,: yellow cubes. 

Bi.methyl -p-toluidine [4:l]C,H,MeJIMe2. 
(208°) (B. a.S.;H.) j (210°) (VanEomburgh). S.G. 
■938. Formed, together with other poducts, by 
heating dimethylaniline methylo-iodide at 220°- 
230° (Hofmann, B. 6,707). Formed also by heat¬ 
ing its methylo-iodide with water and PbO ^d 
irlSfttilimo fhn i-.flanltiiTff ifHUbntr. 


Tolls, a. AthensiSdi, A. 224, 887; e/.Thomseiif 

B. 10, 1686), Prepared by heating p-toluidine 
hydrobromide (or hydro-iodide) with rather more 
(6 p.c.) than two equivalents of methyl aleohol 
for eight hours at 160°, the yield being 96 p.o. of 
the theoretical (Beinhardt a. Staedel, B. 16,29). 
Oil. Converted by fuming HNO, and HjSO, into 

C, H(NO,),Me.NMe.NO, (Van Eomburgh, B. T.O. 
3, 404). —B'jHjPtCl,. —B',H,FeCy,aq: white 
powder. — B'JB 3 FeCys 2 iaq : yellow crystals 
(Wurster a. Eoser, B. 12,1826). 

Methylo-iodide C 3 H 4 Me.NMe,I. Formed 
from p-toluidine and Mel. Converted by 
moist Ag.,0 into CjH^Me.NMe.OH. Yields 
(C,H,Me.NMe,Cl),PtCl,. 

References. —Bsomo - di - mbtbvi, - TOLUinniB 
and NirKO-MEinvu-TOLUiDniB. 

Dl - METHYL - o - lOLUISINE SFIPHONIO 
ACID C,H,Me(NMe,)SO,H. Formed by sul- 
phonating di-mcthyl-o-toluidine (Miohler a. 
Sampaio* B. 14, 2167). Largo prisms; v. sol. 
hot water; insol. alcohol. — BaA’,; soluble 
plates.—CaA',: small nodules.—ZnA,: easily 
soluble needles. 

METHYL-TOliraniNOLINE v. Di-meihyi,- 

qWNOLINE. 

METHYL - TOmQFINOXALINE v. Dl- 

METHVT.-QOIKOXALISE. 

EETHYL-TOLYLENE-DIAMINE v. Toltl- 

ENE-METHYl-DIAMINE. 

METHYL TOLYL EETOHE v. Tolyl mbihyx 

KETONE. 

METHYL-TOLYL-KITEOSAMIHE v. NUros- 
amine of METnYL-TOLUiniNE. 

DI-METHYL-TOLYL-PHOSPHIHE v. Touyi- 

DI-METBYL-PIIOSPHINE. 

METHYL TEIDECYL KETOHE C„H„0 i.s. 
CH,.CO.C„H„. [39°]. (294°). S.G. (Uquid) 

'8182. Formed by distilling a mixture of 
barium myristate and barium acetate (Kraflt, B. 
12, 1669; 15,1724). Yields acetic and tridecoio 
acids on oxidation. 

DI - METHYL - TEIDECYL - PYEIDIHE 

0.4„H„N i.c. 0,NH,Me,(C„H„). (216° at 18 mm.). 
Formed by distillhig its dicarboxylic acid with 
soda-lime (Krafft a. Mai, B. 22, 1768). OiL— 
B',H,PtCl„: yellow plates. 

DI-METHYL-TEIDECYL-PYEIDIHE DI- 
CAEBOXYLIC ACID C,NMe,(0„H„)(CO,HU 
Formed by saponifying its ether with ^cohoUe 
potash.—H,A"H01; crystalline powder; v. e. sol. 
alcohol. 

Ethyl ether (266° at 10 mm.). 

Formed from its dihydride by treatment of the 
alcoholic solution with giitrous acid (Krafft a. 
Mai, B. 22, 1758). Yellowish off.—Et,A"HCl: 
neqdles. 

JK-methyl-trideoyl-pyridiue dihydride di- 
carboxylio ether C,NMe,(0„H2,)H,(00,Ei)_P 
[60°]. Formed by heating a mixture of mynstio 
aldehyde, alcoholic NH,, and aoetoacetlo ether 
(Krafft a. Mai, B. 22, 1761). Hard crystalline 
crusts. 

METHYL-TEOPIDIHE v. Tnopronai. 

' METHYL-TEOPIHE v. Tbopinb. 
METHYL-UMBELUO ACID p. Dl-m- 

rBENYIf-CBOTONIC ACID. 

MEIHYLUMBELLIFXBOH V. Lactom ot 
pi-oxY-raxiiYL-citoTogio Aoin, 
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«|9. Si • nttliyl - vmlitlllferoB 0„H,,0, i«. 

.OMe:OMe 

OA(OH)^ ^ . Lacton* of di-oxy- 

phenyl-jientcnoie acid. [266®]. Formed by the 
Botion of HgSO, on a mixture of methyl-aceto- 
aoetio ether and re8oroin*(Peohmann a. Duisberg, 

B. 16, 2127). Colourless needles of high retrac¬ 
tive power. Its dilute alkaline and H^SO, 
solutions have a blue fluoresoenoe. 

Xsomeridc v. Lactone of Di-oxv-tolvi,-cro- 
lONIO AOID. 

METHTIi imDECTL KETONE .v. Metbvi. 

HENDXCYI. KBTONB. 

METHYI-NEAOII *. Di-oxY-MjKinYi.-?yE- 

(MIDINE. 

ME THTL - 1TBAMISO - ACETIC ACID v. 

MbTHYL-HYBAHTOTO AOID. 

»» - METHYD - DBAMIDO - BENZOIC ACID 

C, H„N,0.».e.HMeN.CO.NH.CA-CO.^. Formed 
by the action of methylamino upon cyttncarb- 
oxamido-benzoic acid NC.CO.NH.CjHj.COjH 
(Gricsa,B. 18,2416). White needles; sol. alcohol, 
V. si. sol. water.—A'Ag: white plates. 

METHYL-DBAMINE. An old name for 
Mbthyd-ouamdine. 

METHYL.DBEAOAN.;0 f.e. 

NH.j.CO.NHMe. [102-]. Formed from methyl 
oyanateand ammonia, or by evaporating a mix¬ 
ture of potassium oyanate and methylamine 
sulphate (Wurtz, C. li. 32, 414). It is also a 
product of the action of HCl and EClO, on caf¬ 
feine (Fischer, A. 216, 257). It may be pre¬ 
pared by boiling its acetyl derivative with eono. 
HNO, (Hofmann, B. 14,2734). 

Properties. —Deliquescent prisms; v. e. sol. 
water and alcohol. Its aqueous solution is 
neutral to litmus, and yields with nitric acid a 
pp. of the nitrate C^H^NjOHNOj [128®], which 
is converted by fuming nitric acid into methyl- 
amine and ammonium nitrate (Franchimont, 
B. T. a. 3, 220). 

mtroaamine NH.CO.N(NO)Me. [124°]. 
Formed by adding NaN02 to a solution of 
methyl-urea nitrate containing ice (Von Briin- 
ing, B. 21,1810; A. 253, 6). Yellow plates or 
tables (from ether), v. sol. hot water, alcohol, 
and ether. Decomposed by long boiling with 
water. Exhibits Liebermann’s reaction. On 
reducing with zino-dust and HOAc it yields 
methyl - semi - carbazide NHj.CO.NMe.NH .2 
whence, by heating with cone. HClAq for 6 hours 
at 100°, methyl-hydrazine is got. 

Acetyl derivative NHAc.CO.NHMe. 
[180°]. Formed from methyl-urea and A 0 . 2 O. 
Formed by the action of boiling dilute NaOH on 
a mixture of bromo-acetamide (Cn,.CO.NHBr) 
and acetamide. This mixture is prepared by 
adding aqueous (10 p.o.) NaOH to acetamide 
(10 pte.) mixed with bromine (13’6 pts.) nntinhe 
colour changes from red to ydlow (Hofmann* B. 
14, 2726; 15, 408). In this reaction methyl 
cyanate is perhaps first formed and then unites 
with acetamide. Mi^oclinio prisms (Haushofer, 
J. 1882, 866), sol. alcohol, ether, and hot water. 
Split up by alkalis into NH„ CO„ methylamine, 
and acetic acid. Boiling cone. HGLAq forms 
acetic acid and methyl-urea. 

s-Dl-methyl-uxea 0,H,N,0 t.e. OO(NHJle),. 
[103'5®]. (2ra°). Fonned by the action of 
iMthylamiAe pr nwtbyl pyanate (Wurta, 


chim. pure, 1862,199). According to Wnrts, the 
same body when prepared by the action of cold 
water on methyl cyanate melts at 99‘6° and 
boils between 273° and 288°. s-Di-methyl-urea 
crystallises easily, is v. soli water and alcohol, 
and forms a hygroscopic nitrate OjH,NjOHNO, 
[c. 65°] Which is decomposed by fuming HNO, 
forming methylamine (Franchimont, B. T. O, 
8, 222). 

Cyano-acctyl derivative 0,n„N,0, i.e. 
NHMe.OO.NMc.CO.CH 2 Cy. Formed from s-di- 
methyl-urea and cyano-aoetyl chloride (Mulder, 

B. 12, 4CC). Crystals, not melted below 260°. 
Gives with bromine-water the compound 

CO<;^]^® PQ>CBr 2 . Cone. HNO, forms, on 

warming, two purplo-red compounds. 

tt-Dl-methyl-urea NMej.CO.NH,. [180®]. 
Formed by evaporating the mixed sob tions of 
potassium cyanate and dimethylamine sulphate 
(Franchimont, B. T. C. 2,122; 3, 222). Large 
hard crystals with sweet taste, si. sol. alcohol 
and ether. Boiling Ac^O forms NMe. 2 Ao and 
cyanurio acid. Aldehyde in the cold slowly 
forms Cn,.CII(NH.CO.NMej)2 [160°]. Chloral 
forma CCl,.CH(OH).NH.CO.NMe 2 [166°] and 

C, H„C1,N.,0, [74°] (Van der Zande, B. T. O. 8, 
222). Nitrate B'HNO,. [101°]. Very large 
crystals. Converted by fuming HNO, into di- 
methyl-uitramine.—Oxalate B'H,OjO,aq. De¬ 
composes at 105°.- Piorate B'0„H.2(NO,),OH. 
[130°]. Decomposes on fusion (Van der Zando). 

Tri-m ethyl-urea O^HuNjO i.e. 
NMe 2 .CO.NHMe. [76°]. (232° cor.). Formed 
by mixing ethereal solutions of methyl cyanate 
and dimethylamine (Franchimont, B. T. C. 3, 
226). Crystallises well from ether; v. sol. water 
and alcohol, sol. benzene. Fuming HNO, forma 
di-methyl-nitro-amine (NMej.NO,) and methyl- 
amine. 

Tetra-methyl-urea OsH^NjO i.e. CO(NMe 2 ) 2 . 
(177° i. V.). S.G. 1^-972). Prepared_ by pass¬ 
ing dimethylamine into a solution of di-methyl- 
ohloro-formaraide Cl.CONMe, (derived from 
COCI 2 and NMc.H) in benzene (Michler a. 
Escherich, B. 12," 1162 ; Franchimont, B. T. 

3, 228). Oil, v. sol. alcohol and ether. With 
oono. HNO, (S.O. 1-6) it yields NMOj.NO, and 
dimethylamine. 

flc/crcncc.—CnnoKO-siETHTt-UEEA. 

METIIYL-DBETHANE «. Methyi, oabb- 

AUATE. 

(a)-METirn-DBI0 ACID 0 .H,N 40 , <.a. 
00<S«^i>CO or 

CO<NMe-aNi>CO- S. -4 at 100°. 
Formed by heating at 150° acid lead urate with 
Mel diluted with ether (Hill, B. 9, 870, 1090; 
Am. S. [8] 12, 428). Thin prisms, si. sol. boiling 
water, insol. alcohol and ether. Sol. cono. 
H,SO, and* veppd. by water. Oxidised by alka¬ 
line KMnO, to niethyl-allantoln CjHjMcNjO, 
[226°]. KCIO, and HOI oxidise it to urea and 
methyl alloxan. By heating with HClAq it U 
split up into glyooooll, methylamine, 00„ and 
NH, (Fischer, B. 17,1776). 

Salts.—:^"8aq. Ppd. by adding alcohol 
to its aqueous solution.—EHA"aq.—^Na^"8aq.— 
NaHA’aq.—CaA" 8aq.—BaA"4sq.—BoA" SJaq j 
tuHs o( deUoata needles. 
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METHYL-TJBIO ACID. 


Ketliyl-iiric acid CjECjMeN^O,. •• Posaibly 
Identical with the preceding. Prepared by irnging 
nrea (8 mole.) with methyl-amido-aoetic acid 
(1 mol.), extracting the fnsion with water, ppg. 

ammoniacal AgMO, and magneaiam mixture, 
digesting the pp. with an alkaline sulphide, fil¬ 
tering, acidifying, and evaporating to' a small 
bulk (Horbaozewski, M. 6 , 359). Formed also 
by heating methyl-hydantoin with amyl allo- 
phanate or with biuret (Horbaczewski, M. 8,1 
684). Micaceous scales, sol. boiling water and 
alkalis, si. sol. cold water, dilute acids, alcohol, 
and ether. Gives the murexide roahtion. On 
heating with HClAq at 170® it gives a product 
(probably methylamine) which gives the carb- 
omine reaction. 

(8)-Methyl-uric acid CsIIjMeNjOj i.e, 
Tri-oxy-methyl. 

purin. S. ’05 at 100°. 

Formation. — 1. By heating the di-methyl 
derivative of chloro-di-oxy-mothyl-pnrin with 
HClAq at 130° (Fischer, B. 17, 332).-2. By 
heating di-chloro-oxy-metliyl-purin with HClAq 
at 140° (Fischer, B. 17, 1777).—3. Occurs in 
small quantity, together with a much larger 
quantity of (o)-di-mcthyl-uric acid, by heating 
neutral lead urate with Mel at 100° (F.). 

Properties .—Slender crystals. Sol. alkalis. 
Reduces ammoniacal AgNO, in the cold. Gives 
the murexide reaction. On heating with PCI, 
it yields di-ohloro-oxy-methyl-purin. On oxida¬ 
tion with HNO, or with KCIO, and HCl it gives 
methyl-urea and alloxan. Split up by heating 
with HClAq into CO„ methylamine, NH^, and 
glyoocoll. 

(o)-Di-methyl-urio acid Cjn^Ma^N^O, i.e. 
(l^l^McOjiCjiNjHMcCO. [above 340°]. S.-5at 
100°; ‘06 at 20°. Prepared by heating neutral 
lead urate with Mel in ether for 20 hours at 
165° (Mabery a. Hill, Am. 2, 300; P. Am. A. 
IS, 256; B. 11, 1329; Fischer, B. 17, 1779). 
Slender monoclinic prisms (containing aq), si. 
sol. water, sol. cone. H,SO, and HClAq, insol. 
alcohol and ether. When heated with cone. 
JlClAq at 170° it is resolved into COj, ammonia, 
* NH,Me, and glycocoll. Nitric acid oxidises it, 
forming methyl-alloxan and methyl-urea. HCl 
and KCIO, form methyl-urea, methyl-alloxan, 
and a small quantity of a compound C,H,N, 0 , 
[160°]. The ammonium salt is decomposed on 
boiling its solution with separation of the free 
acid (diderence from (a)-methyl-uric acid). 

Salts.— KA"4aq: silky needles, v. sol. 
water. — KHA" liaq: needles, sol. water. — 
Na^A'd^aq: needles, sol. water. -NnHA"2aq: 
small ne^es, sol. water. — BaA"3aq: fiat 
prisms, m. sol. hot water.—BaHA"» 8 aq. 

(d)-Di-methyl-arie acid 

CO<:|Hf^-g;NM^CO- TH.oxy.methiil. 
purin. Formed by the action of HjSO, at 140° 
on the di-ethoxy- compound obtained by treating 
di-ohloTO-oxy-di-methyl-purin with alcoholic 
NaOH. Formed also by heating di-ohloro-oxy- 
di-methyl-purin with faming HCl at, l-SOf 
(Fischer, B. 17, 837,1779). Colourless crystal¬ 
line powder, v. si. sol. water, alcohol, and ether. 
Melts at a very high temperature. 

Beactions.—On heating with HCl it is s^it 
r® Unto Biwcoa™. roethirlmiiM. 00™ wid NH,. 


PCI, converts it back into di-chloro-oxy-di- 
methyl-purin. By K,Cr,0, and EgSO, it is 
oxidised to oholestrophane. By oxidation with 
HNO, or KCIO, and HOI it chiefly gives a body 
C,H„N,0„ wbi^ forma large colourless crystals 
[174°], V. sol. water, and decomposed on boiling 
with baryta-water into mesoxalio acid, urea, and 
probably di-metbyl-urea. 

Tri - methyl - uric acid 0,H,,N,0, i-s. 
MeN-CO HN—CO 

oil (!)—NMev oi NMov 

[ B - ^0 or I II ^0. 

HN—C-NMe/ MeN—0—NMe/ 

[346°]. Formed by heating the lead salt of (|8)- 
di-methyl-uric acid with methyl iodide (Fischer, 
B. 17,1782). Fine white needles. Sublimable. 
Sol. hot water, si. sol. alcohol and chloroform. 
Dissolves in alkalis. Gives the murexide re¬ 
action jtrongly. Is very unstable towards acids. 
0 ,H„ 03 «,Ag: fine white needles. 

Tetra - methyl - uric acid 0 ,H„N 40 , i.e. 

[218°]. Formed by 

heating the silver salt of tri-methyl-urio acid 
I with methyl iodide (Fischer, B. 17, 1784). 
j Distils undccomposed. Fine white needles. V. 
I sol. hot water, less sol. cold, si. sol. ether. Has 
! no acid properties. It is readily decomposed 
I by alkalis, with evolution of methyl-amine. It 
gives the murexide reaction. 

METHYL - TIVIC ACID 0,H„0, {a 

CO,H.gH .CHMe\p™ CO»H.QMe.CH,s„rt 

CMe:CH CMeiCH^^*^' 

[98°]. Formed by heating methyl-methronio 
acid to 250° as long as CO, is evolved (Fittig, 

A. 250, 205). Needles (from water) or prisma 
(from other solvents); m. sol. hot, v. si. sol. cold, 
water; v. sol. cold, v. e. sol. hot alcohol; v. sob 
petroleum ether, CHC1„ benzene, ether, and 
HO Ac; volatile with steam. Yields on distillation 
CO, and oxy-di-methyl-pentamethenyl hydride. 

Salts.—(0,H,O,).,Ba4aq ; trimetrio plates; 
a:b:c = 0’9937;1:4-9021. — A',Ca 4aq: pearly 
plates, insol. alcohol.—A'Ag: small prisms 
(from water). 

Ethyl ether A'Et. (219°). Colourleai 
oil, heavier than water, volatile with steam. 
METHYX-TALEBIC ACID v. Hxxoio xom. 
METHYX-TAIEBOLACIOKS v. Lactone of 
OXT-HEXOIO AOin. 

METHYl-VANItUN v. Di-methyl derim- 
live of Pboiocateohoio aldebtoe. 

DI-MEIHYLtDI-VANILIIN o. Tetra-methyl 
derivative of Tetha-oxy-di-phbhh, nicAnBoxTUO 

ALDEHYDE. 

DI-METHYI,-TIHYI.-/lMINE. Methylo- 
hydroxide C,H|,NO «.«. NMe,(OA)OB' 
Neurine. Formed by the action of moist oxide 
of '^ilver on di-methyl-bromo-vinyl methylo- 
bromide NMe,(CH,.CH,Br)Br, the product of the 
union of trimethylamine with ethylene bromide 
(Hofmann, C. R. 47,658; Chem. Oae. 1868,484; 
Baeyer, A. 140,811). It is /}lso a prodnot of the 
decomposition of protagon by baryta (Liebreich, 

B. 2, 12), and of the putrefartion of flesh 
(Briegor, B. 16,1190,1406; 17, 618,1187), It 
IS extremely soluble in water, and is extracted 
from the solution by ether with great difiloalljr. 
(Marino, 0, 18, 441). Its solutioh is strongly 

1 alkaline, and fumes with H0|, Qn sraporatnig 
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iti SdlattoA it decottposta tritb evolution of 
NMe,. Ita eqneoua solution ie poisonous, and 
antagonistio to atropine ns regards tbe heart 
and glandular system (Oervello, Arch. Ital. 
Biol. 7, 232). 

Methyio-ehlorid% ‘NMeJC^H,)®- Very 
deliquescent needles. — (NMejjCjHjjCyjPtCli: 
yellow crystals, renddy changing to neurine 
platinoohloride {NMe 3 (C 2 H |OH)Cl) 2 PtCl 4 . — 
NMe 3 (C 3 H,)AuOl 4 : yellow needles. 

METHYI VINYL KETONE CAEBOKYLIC 
ACID CH,.C0.CH:CH.C0.3H. ^-Acetyl-aorylio 
acid. [125°]. Formed by the action of aqueous 
sodium carbonate on B-bromo-acetyl-propionio 
acid CH3.CO.CHBr.CH3.CO.3H in the cold (Wolff, 
B. 20, 426). Plates, v. sol. alcohol and ether, m. 
sol. cold water.—CaA'j: nodules, v. sol. water.— 
ZnA',: amorphous.—AgA'^: stellate groups of 
needles. 

Phenyl-hydracide * 

PhNH.N: 0 Me.CH 3 .CH 3 .C 03 H. [167°].» Formed 
from the acid and phenyl-hydrazine (Decker, B. 
21,2937) or by saponifying its ether. Lemon- 
yellow needles, m. sol. hot water, v. sol. alcohol 

Ethyl sfAer "EtA'. Phenyl hydracide 
PhNH.N:CMe.CH 3 .CH. 3 .CO,^t. [117°]. Formed 
from bromo-acetyi-propionio ether and phenyl- 
hydrazine (Bender, B.21,2493). Yollowspangles, 
si. sol. cold, V. sol. hot alcohol. On reduction 
with tin and HClAq it yields methyl-indyl-acotio 
acid. 

Isomeride «. Tstbic acid. 

HETHYL-VIOLET. A violet dye obtained 
by the oxidation of di-metliyl-aniline. It con¬ 
sists of a mixture of hoxa- and penta-methyl- 
tri-amido-tri-phenyl carbinois (q.u.) (Fischer, B. 
16, 706, 2904). 

DI-METHYL-XANTHINE v. Thbobbomink 
and Theophylline. 

Tri-methyl-zanthine v. Cappeinb. 

UEIHYL-KYLENE v. Mesiiylenb and 

^-CUHENB. 

METHYL-XYLIDINE C^H^N i.e. 
0,H,Me.jNHMe. One of the products obtained 
by beating di-methyl-aniline hydro-iodide at 
226 ° (Hofmann, B. 6 , 712). Oil. 

Di-methyl-zylidine C,oH,sN i.e. 
0 ,H,Me 3 .NM 03 . (196°). S.O. -9293. Obtained 
by beating methyl-xylidine with Mel (Hofmann, 
B.6,712). Oil. 

Di-methyl-zylidine 0 „H 3 Me. 3 NMe 2 . (203°). 

Obtained by methylation of crude xylidine (H.). 
—-B'Mel. 

Di-mvthyl-zylldine OjHjMejNMej. [87°]. A 
by-product in the preparation of methyl-aniline 
(Sesomann, B. 6 , 446). Long needles (from 
ligroin).—B'EtBr. • 

Di-methyl-zylidine [1:3:4] CjHjMOjlfMej. 
(204°). Formed by beating zylidine hydro- 
Dromide with MeOH (Baur a. Staedel, B. 16,32). 
Oil.—B'jHjPtCl,: small yollow crystals. 

UXTHYL XYLini KETONE v. Xtlyl methyl 
ZBIOHB. 

HETHYSTICIH q,jH,,0. (?•)! 0,„H„0, (D.). 
(139°] (D.); [187°] (F.). Extracted by means of 
alcohol from l^wa root, the root of Piwr 
methytUeum (Gobley, J. Pb. [3] 87, 19; O’Borke, 
0. S. 60, 498 5 NOlting a. Kopp, Monit. Seumt. 
t8]4t 8 , 20 t Gazent, iii.l(160i DavidoiT,/. B. 


19, 622: Pomeranz, If. 9, 863; 10, 785). 'White 
tasteless prismatic needles, si. sol. hot water, 
ether, and ligroin, v. sol. hot alcohol, benzene, 
and chloroform. Dissolves in NaOHAq, but on 
heating the solution methystio acid is formed. 
On fusien with KOH protocateehuio acid is 
formed. Boiling with KOHAq forms piperonal. 
Alkaline KMnO, oxidises it to piperonylio acid. 

Acetyl derivative C„H,,Ao. 30 ,. [123°] 

• Benzoyl derivative C„H„d3=A- [148°]. 

Methystio acid CnHi^O,. [180°]. When 
10 g. of riethyslioin are warmed with 6 p.o. 
NaOHAq 6g. of methystio acid are formed. 
Methystio acid when heated at 180° evolves CO„ 
and the product, after cooling, melts at 93°. 
KMuO, oxidises methystio acid to piperonal 
[37°] and piperonylio acid ChH^O, [227°]. Dilute 
mineral aeids convert it into methystiooL AOjO 
has no action. 

Methysticol CijHjaO, i.«. 

CH.3<^>0.n3(0,H,0) 4 ]. [94°]. Formed 

by warming methysticin or methystio acid with 
dilute HClAq or HSO, (Pomeranz, M. 10, 792). 
Prisms; insol. alkalis, v. sol. alcoW and ether. 
Forms a idienyl-hydrazide melting at 143°. Ac¬ 
cording to Davidoff methysticin is C„HibO, and 
is decomposed by alcoholic NH,into ‘methysticin 
hydrate ’ C,1I|„0,, and a compound C,H„NOa 
which crystallises from water in yellow needles. 
The ‘ methysticin hydrate ’ is also formed by the 
action of alcoholic KOH on methysticin. It 
melts at 159°, forms the crystall ine salts KC,H,0, 
and Ba(OgH,0,)2, the ether EtC,H,0, [100°] and 
the benzoyl derivative C,H,Bz,0, [122°]. 

METINULIN V. Imolin. 

MICBOCOSMIC SALT. Sodinm-ammonium- 
hydrogen phosphate, Na(NH4)HP0,.4H,0; v. 

PlIOSPUOKIO Aoins AND PHOSPHATES. 

MILK. Milk is the secretion of the mammary 
glands; to the naked eye it appears to be a 
white fluid, which in thin layers has a bluish 
tint. Its ro.ietion is alkaline in herbivorous 
animals and in woman; acid in carnivorous 
animals. Its spocifie gravity varies greatly, 
averaging between 1‘028 and 1'036. On micro¬ 
scopic examination milk is found to be an emul¬ 
sion, consisting of a clear fluid which has a light 
straw colour, in which are suspended numerous 
minute fat globules of varying size, each inclosed 
in an envelope of casein. Numerous particles of 
casein and nuclein are also seen (K^rer, Arch. 
Gynaelc. 2,1). The clear fluid in which these 
float contains proteids, lactose, and mineral salts 
in solution. During the first few days after 
parturition the milk contains a larger propor¬ 
tion of solid constituents, and is found micro-' 
Bcopically to contain, besides the ordinary fat 
globules, a number of the secreting epithelium 
cells of the mammary gland of which the proto¬ 
plasm has,undergone fatty degeneration; this 
secretion has received the name colostrum. The 
name uterine milk is given to the whitish seore- 
tionof the uterine glands which is poured out 
^■P^em during the early months of pregnancy 
^^lain animals. 

The following tables adapted from Charles’s 
Physiological Chemistry, p. 883, after Oom;^- 
Besanez, Liebetmann, Gautier, &o., give quanti¬ 
tative statements of the constituents which occur 
in the rnlik of the commoner animals 
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ItlLK. 


Water . 
Bolida . 
Protddi 
Fata 


Woman 


MOk 

Oolo* 

strum 

A» 

87*66 

84*08 

90*70 

lS-86 

16*92 

9*30 

8*07 

3*23 

1*70 

8*81 

6*78 

1*55 

8*01 

6*61 

5*80 

017 

0*36 

0*60 


4*U3 o w ; V w. 

4-60 »-01 ns t8-88 

0-73 0-63 0-98, J 


The Ash of Milk in 100 parts. 


Sodium . . 4-21 6-38 8-27 

Potassium . 81-69 24 71 1>; 4^ 

Chlorine. . 1906 14-39 16-96 

Calcium^. • 18-78 17-31 "I 

Magnesium . 0-87 I'OO 56-52 

Phosphoric acid 19-00 29-13 J 

Sulphuric acid 2-64 I'lo 

Pemo oxide . 0-10 0-33 0 62 

SiUcB . . trace 0-09 _ 

The most abundant salts are thus the phos¬ 
phates. The excess of potassium over 
salts is the opposite to what obtains m blood 
plasma and most other Onids of the bpd^ (beo 
also Bunge, Dissert. Dorpat, 1874 -, Zeit. Physm. 
Chem. 13,899). The iron in milk appears to bo 
combined witn nuclein (Bunge). 

Condensed Milk {Cane Sugar added). 

Water . . . 29 to 24 

Solids . . . 71 to 76 

Casein . . , 16 to 18 

Milk sugar . . 8 to 18 

Cane sugar . . 27 to 29 

Ash . • , 2 to 2-6 

P,Oj . . . 0-2 to 0-7 


71 to 76 
16 to 18 
8 to 18 
27 to 29 
2 to 2-6 
0-2 to 0-7 


Swiss Condensed Milk {bemoic add added— 
Fleischmann). 

Water . . 62-31 I Milk sugar . 17-43 

i-at . . 13-09 Ash . . 2-(8 

Proteid . . 12-13 I Benzoic acid . 174 

Gases of milk at 0° 41 metre pressure (Pfliiger); 
Carbonic acid 7-6 in 100 vols. of milk 
Oxygen 0-1 » » 

Nitrogen 0-7 » » 


Certain preparations (Koumiss, Kephir) are now 
made from mare’s and cow’s milk, in which the 
alcoholic fermentation is allowed to toke place, 
and which are valuable stimulants in cases of 
disease, especially of disordered digestion (for 
references on this subject v. Maly’s Jahrsoer. 

14.167). J ‘,1. 

The proteids of milk. —The most^undmt is 
casein. This is coagulated by rennet, and the 
more soluble precursor in the milk of the curd 
should be more accurately called exisein^en (w. 
PflOTfiiDs). AlbniniD whicb^s very 

similar to serum-albumin is also present. Other 
proteids have also been described in milk, but 
their presence is doubtful; thus peptene is de¬ 
scribed by Schmidt-Mulhoim (P/. 28, 287), by 
Dogiel (Zdt. Physiol. Chem. 9, 691), and by Biel 


J, Schmidt (Maly's Jahrsher. 14, 116). 
proteids appear to be primary albumoses foim^ 
by the acidification and boiling employed to 
separate the casein and albumin (Neumeiater, 
Zeit. Biol. 24,271). True peptone is always ab¬ 
sent (Neumeister, toe. cift; SebeliBa,ZeU.PhyswU 
Chem. 13,136; Halliburton, Joum.of Physiol. U, 
449). Whey-proteid (Hammarsten), the lacto- 
protein of some observers, is a by-^duct ol 
the action of rennet on casoinogen. Two 
proteidSf lacto*globulin, which is identical with 
paraglobulin (J. Sebelien, Maly’s Jahrsber. 16, 
184), and lacto-syntonin, which resembles acid 
albumin in its properties (J. Bi^, 1.0.). are also 
stated to occur in small quantities, but the evi¬ 
dence that they exist is not conclusive (HaUi- 
biirton, I.C.). In koumiss the proteids are stated 
to consist of albumin, syntonin, and peptone (A. 
Boohmann, Maly’s Jahrsber. 11,190). In 
trum casein is absent, or nearly so, bemg replaced 
by globulin (Sebelien). ... . . , 

The fats of milk.—When milk stands, some of 
the fatty globules rise to the surface, and some 
of these are possibly freed from their proteid 
casing (Muller); this forms the layer of cream. 
Butter is the name generally given to the fat 
itself, which is separated from the milk globules 
by mechanical agitation (churning); a certain 
amount of casein is, however, generally present m 
butter, and about one-third of the fat of the milk 
remains in the butter-milk. The fats present are 
olein, much palmitin, much less stearin -, Md 
about two per cent, of the total fats consist of 
the triglycerides of butyric, caproic, and oaprylic 
acids, with traces of myristic and araohimc acid^ 
Cow’s butter contains about 68 per cent, palmi¬ 
tin and stearin, 30 per cent, olein, and 2 per 
cent, the other fats Just mentioned. Eancidity 
is due to the development of free fatty acids, 
acrolein, &o., and, according to H^emann, rf 
lactic acid from the lactose admixed with fat m 

the butler. __ , , , 

Lactose or milk sugar (0,^.0,,) may be ob¬ 
tained from milk by evaporation in rhombic 
I crystals containing one molecule of 
I crystallisation, which is given off at 140 . It 
; dissolves in 6 parts of cold and 2-6 parts of bod¬ 
ing water. It is not so sweet as cane sugM; ita 
: specific rotation is (o)i, = 69-3°. Dilute acids and 
hydrolytic fermentsoonvertlaotoseintogalacto^ 

which is a glucose, and capable of undergoing the 
alcoholic fermentation, and which yields mucio 
acid when treated with nitric acid. Lactose re- 
7 duces alkaline solutions of copper salts, and when 
3 oxidised yields mucio, saccharic, tartaric, and 
I oxalic acid. Lactose does not itself undergo the 
f alcoholic fermentation, bat when much yeast is 
r added fermentation occurs after some time, man- 
-. nitc being formed. In presence of casein, Ac., it 
undergoes the lactic acid fermentation, and it is 
s the occurrence of this to which the souring of 
e milk is duo. , i u 

i Preservation of Many different antl- 

>. septies have been suggested for the preservatwn 
V of milk, e.g. salicylic acid, ether, benzene, omo- 
r reform, borax, boroglyoeride, Ac. Preservatoon 
it is, however, usually effected by evaporating we 
1 - milk to a thick syrup and adding considerable 
y quantities of cane sugar. 

)1 this subject v. X. May«, Mriy s /obMOer.^ 

TTTl TThJ}-v.?!TTVi.'TiitndbTIll. :l(W) X 
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d. tioew, ibid. 171; Morgen a. Fleisohmann, 
ibid. 13,174; A. Baginsky, 176). 

Alteraiiom in milk. —Many drnga taken in 
medicinal doses appear in the milk, e.g. salts ol 
arsenic, antimony, lead, mercury (?), zinc, &c.; 
also organic acids ajid alkaloids. In various 
diseases the proportion ol solids to water and of 
the different solid constituents is altered; thus 
in osteo-malacia the lime-salts are increased. 
Blood and pus may occur in milk; a blue colouj 
sometimes observed is due to the growth of a 
ohromogenic bacterium (vibrio), which, however, 
appears to bo ditteront from that which produces 
the blue colour in pus (J. Beiset, 0. B. 96, 682, 
745). In tubercular diseases of cattle there is 
risk ol contamination with tubercle bacilli; milk 
may also act as the carrier of other infections 
(scarlet fever, typhoid, ifeo.). 

Analysis of Milk. 

Qualilative. —The specific gravit;^, which is 
increased by the removal of the oriJbm, and re¬ 
action are ascertained in the usual way; the 
milk may then be examined microscopically. 
Casein may be precipitated by acetic or hydro¬ 
chloric acid, by saturation with magnesium sul¬ 
phate, or by rennet coagulation. The precipitate 
contains also the fat which may be separated 
from the casein by ether. The filtrate contains 
the sugar, salts, and the other proteids of the 
milk, which may be identified by their usual 
tests. The butter is best obtained from milk by 
adding half its bulk of 10 p.c. caustic potash 
solution, and then shaking the mixture rapidly 
with twice its volume of ether; on evaporating 
the ethereal extract the fat is left as a residue. 
The milk globules may bo separalod from the 
rest of the milk by filtration through porcelain 
under pressure. 

Quantitalive. — Solids. To 10 grains of dry 
sand add 6 o.o. of milk, and dry at 100° to con¬ 
stant weight. The increase in weight gives the 
solids in 5 c.c. of milk. Below 10’6 p.o. of 
solids in cow’s milk indicates dilution. 

Butter. This may bo estimated by weighing 
the amount of residue from an ethereal extract 
of milk to which an equal volume of 10 p.o. 
caustic potash has been added. The normal 
minimum for fats is about 2'76 p.c. (Cameron). 
There are also various optical methods which 
depend on the degree of opacity of milk, which 
varies directly as thenumber of globules present; 
galactoscopes have been invented by Dound and 
Vogel. (On the lacto-butyrometcr, an instrument 
for estimating the fat by the ether method, v. 
Tollens a. Schmidt, Maly’s Jahrsber. 8, lio; 
Kehrer, ibid. 11, 179; P. Soxhlet, 180; Eggor, 
181; M. Schmoger, 182.) Cream. This may be 
roughly estimated by allowing the cream to rise 
in a narrow graduated vessel; the thiclfticss ol 
the layer being read off at the end of ii hours. 
Good milk should yield 10 to 16 p.o. ol cream. 
Proteids. Pfeiffer’s method is a good one; the 
casein is precipitated by acetic or hydrochloric 
acid, and freed from fat by ether; after filtering 
off the casein the albumin is precipitated in the 
filtrate by boiling, and after that has been re¬ 
moved the albumose is precipitated by tannin. 
It must, however, be remembered, as stated above, 
that albumose is an artificial product. Each of 
these precipitates is collected, dried, and weighed 


(Maly’s Jiihrsior. 13,170; «. also Parr, ibid. 16, 
18^. J. Sebelien ^Zeit. Physiol. Chem. 13,186) 
estimates the proteids by the amount of nitrogen 
in the precipitates produced by various reagents. 
Lactose. The casein, fat, and albumin having 
been removed, the milk sugar is converted into 
dextr<*e by boiling with sulphuric acid, and this 
is estimated by Fehling’s solution or by the 
polarimetric method. 

[In addition to the papers already quoted ab¬ 
stracts ol the most important of recent papers on 
milk analysis will bo found in Maly’s Jahrsbericht 
us folliws: J. Porstor, 11, 177; Glunti, 178 f 
Weiske a. Kcnnepohl, 187; do Leon, 12, 161f 
Kraach, 165; Stenbevg, 161; Emmerich, 165; 
Fleischmann a. Morgen, 166; Jorgensen, 167; 
F. Hofmann, 177; Liebermann, 13, 168; 0. H. 
Wolff, 169; Schrodt a. Haussen, 14,180; v.also 
Schmidt-Mulheim, Pf. 30, 602.] pieisobmann, 
Das Molkereiwesen, and Tatlock, The Produce 
of the Dairy, Glasgow, 1888, should be also con¬ 
sulted. W. D. H. 

MILK STTGAE u. Suoab. 

MILLET OIL. Appears to contain an acid 
C,,H,qO,. On fusion with potash oil of millet 
yields acetic and lauric acids. On distillation 
it yields an acid 0,H„0, or 0,„H,gO, (216“-220°). 
Oxidation by EMnO, forms an hexoic acid 
CgHijOj, and two oxy-acids C„H.a(OH)jO, [60°], 
and oxy-hexoic acid [108°], which yields an 
acetyl derivative CgH„(OAc).COjH [71°] (Kass- 
ner, Ar. Ph. [3] 25, 1081). 

MILLOM’S BEAOENT. A solution of mer¬ 
curic nitrate containing nitrous acid, prepared 
by dissolving mercury (1 pt.) in HNO, (1 pt.) 
diluted with water (4| pts.). It gives a red 
coagulum when warmed with albumen (Millon, 
A. 72, 340). 

MINERAL ACIDS. A term sometimes ap¬ 
plied to acids formed of elements other than 
carbon. The term is chiefly applied to the 
stronger commonly used acids, sulphuric, nitric, 
and hydrochloric. 

MINERALOGICAL CHEMISTBT. Minera- 
logical chemistry is that part ol chemistry which 
relates to the mineral p^ucts of nature; U is 
also a part of mineralogy, the science which 
treats, not only of the chemioal characters of 
these products, but also of their physical and 
geometrical characters, of their modes and 
places of occurrence, and of their classification. 

Mineral products, as they are found in 
nature, frequently retain much the same cha¬ 
racter over a considerable extent ol country 
and sometimes for a considerable depth; to 
such a preduct the term rock is applied, and to 
each kind of rock is given a special name. 
Mineral products are either simple or mixed. 
When simple they cannot be resolved, by mecha¬ 
nical or optical means, into matter presenting 
•different characters; simple mineral products 
are bribdy designated as minerals. Books are 
almost always mixed products. Generally the 
presence of different substances is obvious to 
the unaided eye, and the constituents can be 
readily separated from each other by mechanical 
means. From the rook termed granite, for ex¬ 
ample, may be got at least three kinds of matter t 
firstly, a substance yielding rhomboidal frag¬ 
ments when broken {felswr) ; secondly, a glassy 
‘substance yielding omy ipcegular fraoturet 
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(S^art»)f and thirdly, a anbstattce which may 
readily be split into very thin plates {mica),' By 
no mechanical process can these substances be 
resolved into others hE^ing different characters; 
hence they are termed minerals-, and as they 
present manifold differences from each other 
they have received distinctive names. 'Some- 
times the composite nature of a roch is not evi¬ 
dent nntil a slice, made suQicieutly thin to be 
transparent, is examined with a microscope. 
Or, again, a rock, as for example marble, may 
consist wholly of a single kind of matter. 

All simple minerals havidg the sante essen¬ 
tial characters are said to belong to the same 
epecics-, those belonging to the same species 
may likewise have one or more unessential, yet 
more or less important, characters in common, 
and are then said to constitute a variety of that 
species. • 

It is the province of the mineralogist to dis¬ 
cover what characters are presented by minerals, 
to name the characters, to determine their rela¬ 
tive importance, to name the species and their 
.varieties, to classify the species, and so on. 
Such a study of minerals must have been in 
progress since the earliest times. Even before 
800 B.c. the study was so far advanced that 
minerals were classified as metals (i.e. those 
having a metallic lustre), stones, and earths ; 
the characters then recognised as pertaining to 
stones, and used in their discrimination, were 
succinctly referred to by Theophrastus as fol¬ 
lows:— 

*Theze an in stooea of dtfTerent kinds many peculiar 
qualities,of which colour,traospiirency,brightnes8,density, 
hardness, and the like are frequent, though other more 
remarkable properties are not so common. But besides 
these qualities there are others; such as their acting upon 
other bodies, or being subject or not subject to bo acted 
upon by them. Borne ore fusible, others adll never liquefy 
in the Sro; some may be calcined, others are incombustible; 
to which it may be added that in the action of fire on them 
they show also many other differences. Some, as amlter, 
have an attractive quality. Others servo for the trial of 
metals, as the Lydian stone. But the most known and 
general properties of stones are their several fitnesses for 
the various kinds of work : some of them are proper for 
engraving on; others may be shaped by the turner's tools; 
othm may be cut or sawn ; some also there are which no 
Irmi instruments trill touch, and others which oaii with 
dilBenlty, or scarcely at all, be out by them.' 

In this way it was possible even for the Ancients, 
without any knowledge of either crystalline form 
or chemioid composition, to determine more or 
less satisfactorily the species met with in the 
mineral kingdom. 

The definition and classification of species 
by means of what have been termed' external 
oharaoters ’ (suoh as crystalline form, cleavage, 
density, hardness, colour, lustre, Ac.)—t.e. oha- 
raoters which can be determined without in¬ 
volvings total change of the characters of the 
minerid—had been found so far satisfactory 
that the external characters were used {joth fof 
the definition 'and classification of thb species 
by the beat mineralogists even so lately as the 
early part of the present century. The most 
important of the external characters is now 
recognised to be the crystalline form. It was 
shown in the year 1772 that all the crystalline 
forms of the same substance, whether the sub¬ 
stance is natural or artificial, are so olosely 
related to each o&er that they are derivable by, 
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since been proved that the whole series of eiyi* 
talUne forms of the same substanoe can be ^ 
fined by means of numerioal values wbioh fix 
the shape of one of its forms; hence the limita¬ 
tion of each species to specimens whioh can be 
referred to one fundamental orystalline form 
became a necessity (v. Cbtstalusatioh, vol. ii. 
p. 278). 

The recognition of ohemioal elements and 
•chemical compounds, and of the constancy of 
the proportion of the elements in each com¬ 
pound, the setting forth of the atomic theory and 
chemical formuls, and the development of 
analytical methods, had great influence on the 
advance of mineralogy. When the speoimens 
belonging to a species whioh had been defined 
by means of external characters were subjected 
to chemical analysis, it was discovered that in 
many cases there was a large variation in the 
proportion, and even in the nature, of the con¬ 
stituent memical elements. Eor a time it was 
supposed that, while some subs tanceshave agreat 
tendency to crystallise, others are comparatively 
inert; that, lor example, the crystalUne form of 
dolomite (carbonate of calcium and magnesium) 
is due entirely to the crystallising power of the 
carbonate of calcinm, and that the carbonate of 
magnesium is either a mere inactive inolttsion, 
or so feeble a crystalliscr as to be completely 
overpowered by the carbonate of calcium. The 
explanation of these variations of chemical 
composition within species, as defined by means 
of the external charaoters, was eventually fur¬ 
nished by the principle of Isomorphism (j. v .); 
and it then became possible to define a species 
by means of a combination of only two charaoters 
—chemical composition and orystalline form. 
In other words, it was found that ah specimens 
which can bo referred to the same fundamental 
crystalline form and to the same chemical type 
have all other«cssential characters in common, 
though they may differ in the less important 
ones, such as colour or transparency. For 
example, if the forms of crystals can be referred 
to the same fundamental %are, the differenoea 
of crystalUne development are themselves un¬ 
essential ; hence the substances popularly 
known ns dogtooth-spar and nailhead-spar, 
which can be crystaUographicaUy referred to the 
same rhombohedron, and chemioally are car¬ 
bonate of calcium, are regarded as varieties of 
the species caloite, whioh includes all speoimens 
having these two fundamental charaoters in 
common. Similarly, colour is another unes¬ 
sential character: the specimens belonging to 
the species fluor, for instance, show a renuuck- 
able variation in colour. In yome cases a variety 
obaracterised by a particulu colonr receives a 
distinctive name; emerald and aquamarme, for 
example, are respectively dark-green and light 
bluish-green varieties of the species beryl. It 
is very seldom, however, that varieties are really 
worthy of being distinguished by special names, 
and in almost every species tbys transition from 
one variety to another is so gradual that it is 
often impracticable to deolde on the single 
variety to which a specimen may be satisfactorily 
referred. On the other hand there ax« speoimew 
whioh, though ehemioaUy carbonate of oaleimm 
can idl be referred to a sing^ fandamentiM 
.•wvffWTSnT® ■ from that w 
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Thej ar« therefore r^arded as be- 
lon{^ to a dietinei epeoies and are grouped 
together imder the name of aragonite. That 
each a separation is a legitimate one is shown 
by &e faot that the two species, as thus defined, 
differ in other impoi^ant characters, such as 
eleavage, hardness, specific gravity, optical con¬ 
stants, &o> Hence the ohemic^ compound 
oaloinm carbonate is said to be dimorphowt 
but, as already indicated, the difference between, 
the two hinds of substance is much more than 
one of form. Titanic oxide, again, is met with in 
nature as three different kinds of substance, each 
presenting its own set of characters; they are 
necessarily to be regarded as distinct species, and 
have received the specific names rutile, anatase, 
and brookite : titanic oxide is said to be tri~ 
morphous. The variety of chemical composition 
among specimens regarded as belonging to a 
single mineral species, and which is ^plicable 
on the above-mentioned principle of isojnorphism, 
is well illustrated by the results of analyses of 
specimens of tetrahedrite (or grey copper ore). 
The crystals of this mineral belong to the cubic 
system and are liemisymmetrically developed, 
l^ing all closely related in figure to the regular 
tetrahedron; chemically they can be referred to 
the general formula 4R"S.B"',S„ where R" in¬ 
cludes chiefly CUj, Fe, Zn, Ag, and Hg, and B'" 
ineludes Sb, As, and Bi. The composition shows 
the following variations; copper 15 to 42 p.o., 
iron 1 to 7, zinc 0 to 7, silver 0 to 31, mercury 0 
to 17, antimony 12 to 30, arsenic 0 to 20, 
bismuth 0 to 1|; a few of the varieties, those 
containing noteworthy proportions of silver or 
mercury, for instance, have been distinguished by 
special names. The difficulty of deciding 
whether a mineral product is to be regarded as a 
distinct species or as a variety of another species 
presents itself in the case of the specimens to 
which the name of tennantite has been given; 
crystallographically they show the same rela¬ 
tionship to the regular tetrahedron which 
characterises the specimens of tetrahedrite, and 
chemically they are represented by the same 
general formula 4B"SJt"',S,; they are distin¬ 
guished, however, by the absence of antimony 
(and bismuth): as in the chemical composition 
of the specimens belonging to the above crystallo¬ 
graphic and chemical type there is thus a sudden 
transition from 12 p.o. of antimony (generally 
accompanied by more or less arsenic) to zero, 
the smoimens of tennantite are generally re¬ 
garded as entitled to rank as a distinct species. 
Similarly aragonite, witherite, etrontianile, 
and ceruseite belong to one chemical type 
B"00„ and are almost identical in their funda¬ 
ment^ crystalline forms; for the several minerals 
B" is essentially Oa, Ba, Sr, and Pb: they ^re re¬ 
garded as distinct species becausein nature there 
is found no gradual transition of chemical com¬ 
position. On the other hand, the isomorphous 
rhombohedral carbonates belonging to the above 
'chemical type B"CO„ where B" is Ca, Mg, Pe, or 
Mn, present such a gradual shading into each 
other, bo& chemically and physically, that a pN> 
feotdefinitionofBpeciesisimpoBsibls. Anotherin- 
Structive Ulustiation of this difficulty is furnished 
Iv the group of minerals to whieh the name 



decahedron is prominently developed; bhenucally 
they* are represented by the general formula 
8B"0.B"',0,.3Si0,. They have in general very 
similar physical characters, though they differ 
considerably both in colour and specific gravity; 
they have in faot every claim to recognition as a 
naturafffamily or group. But the differences of 
chemical composition are remarkable. B" and 
E'" are essentially, for grossularite, Ca and A1; 
for pyrope. Mg and A1; lor almandite, Fe" and 
A1; for spessartile, Mn end A1; for andradite, 
Ca and Pe'"; for bredbergite, Co, Mg, and Fe'"; 
for uvaruvite, Ca and Cr. As the above kinds of 
garnet are connected by various transitions, it 
may easily be imagined that the garnet group 
presents groat difficulty as regards the deflation 
of its species, and that it is possible to introduce 
a large number of unnecessary names into ti e 
science. 

There are other natural groups or families, 
however, as for example, the augite, hornblende, 
acapolite, felspar, mica, chlorite, and tourmaline 
groups, in which the representation of the chemi¬ 
cal composition of the whole group by a single 
chemical formula presents great difficulties. 
Indeed, the formulie which are employed in 
mineral chemistry are at present for the most 
part empirical; constitutional formula, such 
as are employed in organic chemistry, are 
almost unknown. Much work must be done 
before we obtain a real insight into the structure 
of the more complex silicates. For attempts in 
this direction the student may refer to the fol¬ 
lowing :— 

Augitea and Eomblendea: Tschermak’a 
MinerOtogische Miitheilungen, 1871.17; Neuea 
J. U. 1, 43. 

Scapolitea : Site. W. 1883 [let part]. 1142. 

Felspars : ibid. 1864 [1st part]. 666. 

Micas : ibid. 1878 [Ist part]. 6; Am. 8. [8] 
88,384. 

OUntonitesi Site. W. 1878 [1st part]. 665. 

Tourmalines : P. 139, 379, 647. 

Silicates in general : Z. K. 17,26. 

Minerals are of interest to the chemist as 
the source of the various chemical elements, jhe 
characters of which, and of their combinations, 
it is his province to study. A few of these ele¬ 
ments are found in the unoombined state, no¬ 
tably carbon, sulphur, arsenic, bismuth, oopper, 
silver, gold, and platinum. Some are present 
in large proportion in numerous mineral species, 
the latter themselves plentifully dispersed through 
the earth’s crust; others are found in few mineral 
species, and these only in small guantities and 
in few localities. 

It is the province of the mineralo^cal chemist 
to determine the chemical composition of each 
species and variety, and to represent it by means 
of an empirical or constitutional formula. A 
honsidcg’able number of minerals are pure or 
nearly pfire chemical compounds of simple con¬ 
stitution, and these are specially interesting to 
the chemist, as they often furnish him with 
beautifully crystallise specimens of compounds 
which, as laboratory products, are either ainor- 
phous or are obtained at minute crystals only 
with much expenditure of time and trouble; 
among such compounds we may especially note 
.the sulphides of lead, zinc, ooi^r, bon, anti¬ 
mony, and arsenic; the various sulj^arsenites 
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Knd golplmDtimoDites; tho oxides of alnminiiitn, 
iron, titanium, silicon, and tin; various sili- 
oates; molybdate, tungstate, and chromate, of 
lead; tungstate of o^oinm; the sulphates and 
carbonates of calcium, strontium, barium, and 
lead; various phosphates, arsenates, and vana¬ 
dates, of copper, lead, and calcium. '' 

Time and energy are now rarely expended in 
the chemical analysis of a substance unless there 
is something extraordinary in its external cha¬ 
racters j and it is by means of these characters 
that it is possible to describe for future recogni¬ 
tion the substance of which an analysis has 
been made. 

Mineralogical chemistry deals, too, with the 
olassidcation of all the chemical compounds 
met with in the mineral kingdom; in fact, the 
arrangement in large groups is now generally 
based on ghemical composition, though the deli- 
nition of die species is made to rest also on the 
crystalline form. The system of classification 
now generally adopted is as follows:— 

Diviaion I, Native elements; metallic and 
non-metallic. 

Divisiem IT. The compounds of metals with 
elements of the arsenic and sulphur groups, vis. 
arsenides, sulphides, arseno-sulphides, sulpho- 
salts; and their analogues. 

Division HI. Chlorides; and their ana¬ 
logues. 

Division IV. Compounds of oxygen: (a) 
oxides; (b) oxy-salts; namely, (1) carbonates, 
(2) silicates and titanates, (3) molybdates and 
tungstates, (4) chromates and sulphates, (5) 
borates, (6) nitrates, and (7) phosphates, arsen¬ 
ates, and vanadates. 

For details v. Groth’s Tabellarische XJebersicht 
der einfachm Mineralien ; Braunschweig, 1889. 

The mineralogical chemist observes tho re¬ 
actions of minerals with various reagents, both 
in the wet and dry way, and on a large or a micro¬ 
scopic scale, and by a classification of reactions 
ho provides means for the determination of the 
species by chemical methods. 

To the mineralogical chemist is further as- 
sigped the most important task of discovering 
the modes in which the various chemical com¬ 
pounds may be produced artificially, and the 
investigation of the processes and reactions by 
which these chemical compounds have been 
actually produced in nature. In this respect 
pieudomorphs ({.«. minerals presenting a form 
characteristic not of their own but of some other 
substance) are of great value. They are always 
results of chemical change, and are produced in 
various ways. Some are merely due to the in¬ 
vestment of a substance afterwards removed 
from beneath the crust; these have been termed 
tpimorpha. For example, hollow, well-defined 
scalenohedra of limomte (hydrated ferric oxide) 
are met with; they owe their form to prystald 
of calcite upon which the limonite has'been de¬ 
posited. In other cases the original mineral is 
altered throughout its mass, and suffers a loss 
of a chemical constituent, as when galena (sul¬ 
phide of lead) is found with the form of anglesite 
(sulphate of lead). Or, again, there has been 
an Edition of a cbemi<^ constituent; as when 
ehessylite (a hydrated carbonate of copper) is 
found with the form of cuprite (oxide of oopperj., 
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eal oonstituentB': as when galena is found with 
the form otpyromorphite (phosphate and ohlor 
ide of lead), or calcite with the form of gypsum. 
Sometimes there is a complete exchange of 
material without loss of form ; as when copper 
is found with the form fit aragonite. Pseudo- 
morphs iUttstrate the decomposing influences to 
which many minerals have been subjected, and 
throw valuable light on the order of succession 
in which, and the conditions under which, par¬ 
ticular minerals have been formed and deposited; 
and in furnishing sure proofs of conversions 
which we cannot hope to effect in the laboratory, 
they afford a knowledge of facts which can be 
arrived at in no other way. 

The following works, relative to the artificial 
production of substances met with as minerals, 
may be consulted:— 

Vnehs,DiehilnstUchdargestelltenMineralien, 
Haarlen^ 1872. 

Daubr^e, (Ctudcs synthitiques de geologic ex- 
perimentale, Paris, 1879. 

Fouqud a. L6vy, Synthise des minCraux el 
des rociies, Paris, 1882. 

Bourgeois, Reproduction artificielle des Mine- 
raux, Paris, 1884. L, F. 

IfflNI. The oil of spear mint [Mentha viri- 
dis) contains C,„H„0 (22.5°), S.G. -962, and a 
terpeno (Gladstone, J. 1863, 648; cf. Kane, A. 
32, 286). 

Peppermint ti. Menthol. 

MOCHYLIC ALCOHOL Cj.H„0. [234“]. Pre- 
sent in bird-lime as mochyl palmitate C,jH„0, 
(Divers a. Kawakita, O. J. 63, 274). Slender 
lustrous prisms; insol. water, v. si. sol. petro¬ 
leum-ether, y. sol. ether, m. sol. alcohol. Dis¬ 
solves like birdlime in cone. H^SO, with a red 
colour. Heated with palmitic acid in sealed 
tubes to 160° a substance very similar to bird¬ 
lime is obtained. Yields on distillation a hydro¬ 
carbon 

MOLECULAB CONSIITHTIOH OF BODIES, 
THEOBIES OF. The theory of tho mole¬ 
cular constitution of matter now univer¬ 
sally accepted was held long before any crucial 
proof was given of its necessity. For though 
such phenomena as the enormous changes in 
volume which take place when a gas condenses 
to a liquid point most strongly to some such 
view, they cannot be held to be conclusive, un¬ 
less it is considered axiomatic that a perfectly 
homogeneous structure is incapable of dilatation 
or contraction. The first attempt to give more 
elaborate reasoning in favour of the molecular 
theory of the constitution of matter seems to 
have been made by Cauchy, and was founded 
upon the dispersion which light experiences 
when it passes through transparent bodies. 
Since the velocity of light when passing through 
such bodies depends upon the wave-length ol 
the light, and also on the nature of the body, 
Cauchy argued, that since a velocity is not of 
the same dimensions as a length, the velocity 
catmot depend upon the wave-length absolutely,’ 
but must depend merely upon its ratio to some 
Utber length; now the only length available is 
one derived from the body itself, and since the 
dispersion does not depend upon the dimensions 
of the transparent body, this length must be one 
intrinsic to the body; the body therefore can- 
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ditete t^oold be nS gaoh length available; the 
body mngt therefore be coarge-grained. This 
reasoning, however, is not quite conolusive, for 
light of diSerent wave-lengths has different 
times of vibration, and the phenomenon of dis¬ 
persion might be espected it there were any 
time connected with the structure of the body 
which could come into comparison with the 
time of vibration of the light. Dispersion proves 
that the transparent body is coarse-grained 
either with respect to space or time, but does 
not prove that it is necessarily coarse-grained 
with regard to space on a scale comparable with 
the wave-length of light. In (act, in the theories 
which have been put forward to explain disper¬ 
sion, this phenomenon is made to depend upon 
the ratio of the time of vibration of light to 
some time of vibration of the molecules of 
the system. A less ambiguous proof of the 
molecular structure of gases was, given by 
Osborne Reynolds in his paper ‘ Same Dimen¬ 
sional Properties of Matter in tlie Gaseous 
State ’ (T. 1879). This proof was founded on the 
phenomenon called the 'thermal effusion’ of 
gases. This phenomenon is of the following 
kindIf wo have a vessel divided into two por¬ 
tions by a porous diaphragm, say of stucco or 
meerschaum, and the gas on one side of the dia¬ 
phragm is kept at a different temperature from 
that on the other aide, it is found that, in order 
to prevent the gas flowing from the cold to the 
hot side of the diaphragm, the pressure of the 
gas on the hot side must be greater than that on 
the cold side, and that the difference of pressure 
required to prevent the flow obeys different laws 
according as the gas is dense or rare. If the 
gas is dense, this difference of pressure varies 
inversely as the density of the gas, white if the 
gas is rare, the difference of pressure varies 
directly as the density. Reynolds found that 
the density of the gas at which the law changed 
from one form to the other depended upon the 
fineness of the pores of the diaphragm; the 
finer the pores, the greater was the density at 
which the law changed. Thus, since the law 
connecting the difference of pressure with the 
density depends upon the diameter of the pores 
of the diaphragm, there must be some length in 
the gas with which this diameter of the pores 
con come into comparison; the gas must there¬ 
fore have structure, and since the density of the 
gas when the law changes is greater for small 
pores than for large ones, the structure of the 
gas must be finer at great densities than at low 
ones. The investigations of Sir William Thom¬ 
son (Popular Lectures and Addresses), Lo- 
sohmidt, and others, have gone further than 
this, and have not merely furnished proofs that 
matter has structure, but hare given lipiits be¬ 
low which the coarse-grainedness of. matter 
cannot lie. These investigations are founded' 
on considerations about surface-tension, the 
difference of potential which ooours when two 
metals are pat in metallio connexion, the 
amount of polarisation at the surface of an elec¬ 
trode and an electrolyte, the viscosity, the dM- 
(nsion, and the conductivity lor beat, of gases. 
It will be sufficient tor us to show how one of 
these leads to a limit for the dimensions of 
molecular structure, and we will take the one, 
pepending on the surface-tension. The surface- 


tension of a film of liquid is not likely to alter 
until the thickness of the film falls below the 
distance at which one molecule ceases to exert 
an appreciable infiuenqe on another, for it is 
only the raoleoules within a film of this thick¬ 
ness which con exert any influence on those at 
the surface; so that if we can find a limit to the 
thickness of a film which possesses an unaltered 
surface-tension, we shall have a quantity com¬ 
parable with the distance up to which one mole- 
cnle exerts an appreciable effect on another. 
When a film is stretched, work is done on it 
against surface-tension, and this work is storeil 
up in the film, so that if the surface-tension 
were the same for an infinitely thin film as for 
one of finite thickness, an infinite amount of 
work could be stored up in the film. But the 
greatest amount of energy which can bo sto>'ed 
up in, say, a gram of water must -' e less than 
the amount required to separate the molecules 
to such a distance that they no longer exert any 
influence on each other; but this is exactly 
what is done when the water is vaporised, so 
that the greatest amount of energy which can be 
stored up in a gram of water is less than the 
amount required to convert it into steam. To 
convert one gram of water at 16° into steam 
requires the expenditure of C21 x 4'2 x lO’ergs. 
If T be the surface-tension of water, and if the 
gram of water is stretched into a thin film 
whose thickness is x, the work done in stretch- 


. . . 2T 

mg it is but this is not all the energy which 

is communicated to the film, for, unless heat is 
supplied to the film as it stretches, it will cool; 
the amount of heat which must be supplied to the 
film, when measured in mechanical units, is about 
half the work done in stretching the film, so that 
the total energy communicated to the film is 
'AT 

- ; this must be less than the work required 


om 

to vaporise the film, so that — must be less 

X 

than 636 x 4-2 x 10', or putting T at 16° equal to 
74, X cannot be less than 8-6 x lO"’ cm., that is, 
a thickness of I0‘“ cm. must be oomparablffwith 
the range of molecular action of the water mole¬ 
cules. 


Quincke (P. 137, 402) investigated the range 
of molecular forces, by finding the thickness of* 
a silver film which when deposited on glass 
just began to alter the capillary ascent or de¬ 
pression of water in contact with the glass. The 
results of this, and other investigations with a 
similar object, are summarised in the following' 
extract from a paper by Bilcker (0. J. ZVans. 
1888. 200) 

Table of properties of thin films and of mol$^ 
cular magnitude. 

* sThickness of film ° 118 x 10*' em. 

Superior limit to the radius of moleoula* 
notion, deduced from Plateau’s experiments 
(Statique des Liquides, 1873, i. 210) on the 
pressure of a soap-bubble, by using Maxw^’s 
theory that the surface-tension first diminishes 
when the thickness of the film equals the range 
of molecular action, 96 x 10'’—46 x 10^. 

Between these limits the thiokness ^ a film 
begins to be unstable, that is, the surlaoe-tension 
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begjnitodimlnlih. Heneetheradiasofmolecalar 
Mtion most be < 96 x 10'’ and > 22 x lO'’ oiu. 
60 X10"’ om. 

Valne of the rang^ of moleonlar action de¬ 
duced by Quincke (f. 137,402) from experiments 

on capillary eleva tion. _ 

i2 X10'’ cm. 

Average thickness of black soap films, measured 
by two independent methods. 

As the tension of a block film is equal to 
that of a thick film, the surface-tension, which 
begins to diminish at 60 x 10~’ cm., must increase 
again, and reach its original value at 12 x 10’’ 
cm. This is also about the thickness below 
which, according to 0. Wiener (W. 31, 629), a 
thin silver plate will no longer produce the same 
effect on the phase of refieoted light as a thick 
silver plate would do. 

'• »“ i0-6xid-’cm. 

Thickness of the permanent water-film ob¬ 
served by Bunsen (TK. 24, 322) on unwashed 
glass at a temperature (23° 0.) at which the 
vapour pressure of wa^ is small. 

ix 10-'’toS x'lO-’ cm. 

Average distance from centre to nearest 
centre of molecules in gases under standard 
conditions, calculated by Meyer {Die kiiietische 

Theorie der Oase). __ 

8 X iO"’ om. 

Thickness of metal films required to polarise 
platinum completely (Oberbeck, W. 31, &1). 

10-’ to2 xl0-» cm. 

Thickness of electric double layer, according 
to Oberbeck and Falck {W. 21, 167). 

2 X10'* cm. 

Smallest thickness of silver which affects the 
phase of reflected light (Wiener, l.e.), 
lY^TO^'' tol-l X 10-* cm." 

Diameter of gaseous hydrogen molecule. 

7 X id'* - 2 X iO" • am. 

This is given by combining (1) the specific 
inductive capacity and coefficient of viscosity; 
(2) the refractive index and coefficient of diffu¬ 
sion ; (8) the law of expansion and the thermal 
oonffuotivify. 

Average distance between centre of molecules 
supposed arranged uniformly in liquids and 
soUds according t o Thom son. 

2 X10'* cm. 

Inferior limit to the diameter of a gaseous 
molecule according to Thomson. These results 
may be shortly summed up as follows 


• lO-v om. 
118x1 

10 

M 

U 

IS 

10-0 

4-t 


Superior limit to r&oge of 
molecular sctloo. 

Bange of unstable thlokneas 
bet^oft. 

Supt^r limit to range of 
moleonlar aotlon. 

lUgoltutle of raog» of 
moleottlar action. 

Benge of unstable thlokneas 
ends. 

Aotlon of sllTer - film on 
phase d! reflected light 
alters. 

Thickness of permanent 
water-01 m on at 28^. 

Kean distance between 
centres of nearest mole* 
onlsa in gases at 780 mm. 
andO^a 


Plateau. 
HaxwelL 
Keiuokl and 
BUckff. 

Plateau. 

Qoiifoke. 
Ileinold and 
BUckor. 

Wiener, 


Bunsen. 


OsKoyor. 


icrom. 

8-1 { 
l-OCS I 

•14-'ll| 

•or--os| 

T I 
■oj 4 

Having obtained some idea of the coarsenesi 
of the structure of matter, we shall now consider 
various theories of that structure. In order to 
see what has been explained by these theories, 
and what remains to be explained, let us enume¬ 
rate the most important properties of matter in 
that state of aggregation when the properties 
are the most simple, ».«. the state of a so-oalled 
‘ perfect ’'gas. 

1. The relation between prossure, density, and 
temperature is expressed by the laws of Boyle 
and Charles, p = ic p ff, when p is the pressure, 
P the density, and 8 the absolute temperature of 
the gas, and a is a quantity which remains con¬ 
stant for the same gas. Bor different gases « is 
inversely proportional to their oombiningweighta. 
In all such gases there is the same number of 
molecules in unit volnme, provided the pressure 
and temperature are the same. 

2. The gases possess viscosity. The ooefil- 
cient of viscosity (unless the density is very 
greatly reduced) is independent of the density, 
but depends upon the temperature. The most 
recent experiments show that the viscosity varies 
as the two-third power of the absolute tempera¬ 
ture (Bams, Bulletin of the U. S, Geological 
Survey, No. 54,1889). 

3. The gases conduct heat with a facility de¬ 
pending on the temperature. 

4. They diffuse into each other with a 
rapidity depending upon the density and the 
temperature. 

5. They possess specifio heats of various 
kinds, the ratio of the specifio heat under con¬ 
stant pressure to that under constant volume 
being 1'4 for most gases. 

6. They exhibit phenomena of the type of 
those which occur in the radiometer. 

7. When they are raised to a high tempera¬ 
ture they become luminous, and give out rays of 
definite periods, the periods being independent 
of the temperature. They absorb light of the 
same periods as those they give out when hot. 

6. They possess very different electrical pro¬ 
perties. Bor low differences of potential tiiey 
insnlate almost perfectly; but when the electric 
intensity is raised sofficiently a spark passes 
through them, and the electricity is discharged. 

9. The various gases exhibit very different 
chemical properties. 

According to the kinetic theory of gases • 
gas consists of a great number qf small particle, 
called molecules, moving about with great veto- 
eity in all directions, but continually either 
striking against each other, or coming so near 
together that they exert forces on each other 
which produce effects somewhat similar to thoso 
produced by the ooUision of two elastio blkUik 
This theory hse been thown by Maxwell tA(l 


Thloknen of metd-films 
whiob polariae platloam. 

Thlcknees of deotrio donUs 
layer. 

Smallest appreciable tblek- 
ness of suver-film. 

Diameter of saseons hydro¬ 
gen moleottle. 

Mean distance between 
centres of nearest Uqold 
molecules. 

Inferior limit to diameter of 
gaseous molecola 


lippmannaad 

Oberowke 

Wiener. 

Bxner. 

O. Mejer. 
TeAderWaale. 

W. Thomson. 
W. Thomson. 
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JlaniiuB (Maxwell’s Theory of Seat\ 0. E. 
lleyei’a Die kimtischt Theorie der Oase) to be 
inffioieDt to explain all those properties of gases 
nelnded nnder (1). These properties are inde¬ 
pendent of the nature of the molecule, and of 
the exact way in whicl^ two molecules act upon 
each other. They could be deduced equally 
well whether we supposed the molecules to be 
hard elastic spheres, or systems attracting or 
repelling each other when they come near to -, 
gather, or vortex rings. When wo consider other 
properties besides those included in (1), we find 
the explanation less satisfactory. • The theory 
gives an explanation of the viscosity, diffusion, 
and conduction of heat; but the exact way in 
•rhich these properties vary with the temperature 
depends upon the nature of the action between 
the molecules. Two oases have been worked out 
by Maxwell. In the first case the molecules 
were supposed to be hard, perfectiv elastic 
spheres, and which only acted upon otner mole¬ 
cules when in collision with them. ‘According 
to this hypothesis, the coefficient of viscosity 
would be proportional to the square root of tho 
absolute temperature. The other case which 
has been worked out by Maxwell is that in 
which the molecules are regarded as systems 
repelling each other with forces which vary in¬ 
versely as the fifth power of tho distance be¬ 
tween them. According to this hypothesis, the 
coefficient of viscosity would be proportional to 
the absolute temperature. The experiments of 
Barus (1. c.) and others show that the coefficient 
of viscosity obeys neither of these laws, but 
varies more quickly with the temperature than 
the result obtained on the first hypothesis, and 
more slowly than that obtained on the second. 
Neither of those theories of the action of one mole- 
eule on another can bo tho true one. Sutherland 
(P. M. 24,113, 168), by considering the results of 
Thomson and Joule’s experiments on the cool¬ 
ing of gases passing through a porous plug, 
arrives at the conclusion that the force between 
two molecules must be inversely as the fourth 
power of the distance between them. Tho v.alue 
of tho temperature-coefficient of the viscosity 
on this hypothesis has not, however, been worked 
out. 

The fact that the ratio of the specific heat 
at constant pressure to the specific heat at con¬ 
stant volume is the same for the perfect gases 
with the same number of atoms in tho molecule 
has not been explained by the kinetic theory, 
and in fact the results we should expect from the 
kinetic theory are so dilTerent from those actu¬ 
ally observed that they constitute perhaps the 
gravest difficulty q|)iich the kinetic theory has 
yet encountered. The results to which the 
kinetic theory leads are easily found. Let Tm 
be the total kinetic energy of the molecules in 
nnit mass, $ the ratio of this to the energy due 
to the translatory motion of their centres of 
gravity, y> the pressure, o the volume of unit 
mass, and 9 tag absolute temperature. Then 

ft 

Tnf^Ppv, so that k the specific heat at oo^- 
Itant volume will equal • If the pres- 

4 9 

sure Is kept eonstant, then, in addition to the 
tnetgi^ spent in warming the gqs, an amount 


of work—^ X (change in volume for one de¬ 
gree)*—is done; but when the pressure is con¬ 
stant the volume is proportional to the absolute 
temperature; so that the change in volume for 
one degree °.o/9. Thus,' if kp be the tpodSa 
heat at constant pressnre, then 

* kp^lMy+py, 

so that + l 

k, 2 . 


2 


0 


or if tho ratio of the specific heats be denoted by y 

7=1 + -?-: . 

8A’ 3(v-l) 

Now fi-l is the ratio of the internal energy 
of tho molecules to that due to the motion of 
translation of their centres of gravity, and wo 
see from the preceding equation that this de¬ 
pends only upon tho ratio of the two speoifio 
heats; the constancy of this ratio for different 
gases shows that the proportion which 'the 
vibratory energy bears to the energy of transla¬ 
tion must bo the same for all such gases, so that 
at the same temperature the vibratory energy of 
all these gases must be the same. Now the num¬ 
ber of lines visible in the spectrum of the various 
gases is very different, and we should therefore 
expect the gases to have very different capacities 
for vibratory energy. The fact that it is not 
so seems to indicate that the vibratory energy is 
not due, at any rate at low temperatures, to 
those quicker modes of vibration which manifest 
themselves as light, but must be due to some 
other inodes common to all gases. This mode 
in a diatomic gas may, possibly, be the motion 
of the atoms relatively to each other; and this 
view is strengthened by the fact that the ratio of 
the vibratory to the translatory energy in¬ 
creases with the number of atoms in the mole¬ 
cule. Thus, if we take Bulong’s values of the 
ratio of the specific heats for hydrogen, carbon 
dioxide, nitrous oxide, and ethylene, the values of 
the ratio of the vibratory energy to the energy of 
translation are respectively *76, IT, IT, and 2; 
thus, for these gases the ratios are very approxi¬ 
mately proportional to the number of atoms in 
the molecule; and the result suggests that tbs 
vibratory energy at these low temperatures is 
that of the atoms in the molecule relatively to 
their common centre of gravity, and not of the 
quicker modes of vibration corresponding to the 
luminous rays. If experiments on the ratio of 
the speoifio heats could be made at temperatures 
high enough to produce luminosity of the gas, it 
is possible that the results might be different 
from those made at lower temperatures, and that 
they might be found to vary from gas to gas. i 
, Theories of the GonstUution of the Molecule. 
The klaetio thqory of gases, as developed by ‘ 
Clausius and Maxwell, dealt chiefiy with the b^ 
havionrof a large number of molecules, and said 
little about the constitution of individual mole¬ 
cules. Quite recently, however, Sir W. Thomson 
(Lectures on Molecular Dynamics and the TVoos 
Theory of Light) and Lindemann {Ueier Mole- 
kularphysiki Physikalisch. Qesellsckaft^SSai^- 
Wg, 88 [1888]) have discussed the properties 
of a molecple consisting of a number pt sp Wogl 
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didlfi one inside the other, eaeh shell being 
connected to the one next it by an elastio spring. 
The external spherical shell is supposed to be 
acted on by the other, or, what is the some thing, 
by a periodic force whose period is that of the 
vibrations which the ether is transmitting. We 
may say in passing that many of the results ob¬ 
tained do not depend upon this special view of 
the construction of the molecule, but would be 
true if we supposed the molecule to be a dy¬ 
namical system whose configuration could be 
fixed by n co-ordinates, that is, a system possess¬ 
ing n degrees of freedom. The behaviour of 
such systems when light falls upon them is 
investigated in the papers above mentioned, and 
expressions are obtained for tbo refractive index 
of a medium consisting of molecules of this 
kind for light of any period. These expressions 
explaip the dispersion of light, and the results 
deduced from them agree with those found by 
experiment; they also explain the anomalous 
dispersion of the rays whose periods nearly co¬ 
incide with those which are absorbed by the 
medium—a subject which was investigated ex¬ 
perimentally for several substanocs, especially 
a solution of fuobsine in alcohol, by Eundt and 
Christoffel—the periods of vibration of the glow¬ 
ing gas being the periods of vibration of the 
spherical shells which constitute the molecule. 
The nature of the molecules assumed in this 
theory imposes a limit to the amount of energy 
due to the relative motions of the sheila; for it is 
evident that the amplitude of vibration of any 
shell cannot be greater than the difference be¬ 
tween its radius and that of a neighbouring 
shell. Thus, on Lindemann’s theory, the internal 
kinetic energy reaches a maximum, and when it 
has reached this maximum any further exposure 
to light must lead to an increase in the trans- 
latory energy, and thus to an increase in tht 
temperature of the system made up of such mole¬ 
cules. 

liindemann explains the development of heat 
which occurs on chemical combination by the 
transference of the internal kinetic energy into 
translatory energy, the substances after com- 
binCtion possessing less internal energy than 
before, the heat being produced by a loss of 
kinetic energy, and not, as in the ordinary ex¬ 
planation, by a loss of the potential energy of 
separation. If this view is correct, however, the 
internal kinetic energy must in certain gases be 
enormously greater than the translatory energy; 
thus, for example, in the combination of hy¬ 
drogen and oxygen enough heat is produced to 
raise the temperature of the mixture nearly 
20,000” 0.; and even assuming that after com¬ 
bination there is no internal kinetic energy, the 
internal kinetic energy before combination must 
be about 70 times the translatory energy. It is 
very difficult to see bow this can be reconciled 
with the value found by experiment tordhe ratio 
of the specific beat at constant pressure to that at 
constant volume. 

According to liindemann, the electric pro¬ 
perties of bo^es are to be explained by internal 
Kinetic energy due to vibrations which are too 
quick to be visible; in fact, roughly speaking, 
dectricity is ultra-violet light. This view is 
cqien to many difficulties, one of which is that 
Ilf, would not lead ns to ex'jeot the .neat diHeir-' 


ence that exists between the electiieal properties 
of the atom and the molecule. A molecule 
seems to be almost electrically neutral; thus it 
is impossible to communicate a charge of elec¬ 
tricity to the molecules of a gas, though when 
the molecule is spht up into atoms it exhibits 
most energetic electrical properties. Earl Fear- 
son {Proc. Ijondm Math. Soe., 20, 33) has de¬ 
veloped a theory in which the molecules are 
supposed to be made op of spheres vibrating in an 
uncompressible fluid; be obtains results similar 
to those of Sir W. Thomson and Lindemann, In 
tact, as we said before, many of these results do 
not depend upon the nature of the molecule, 
but would be true if we supposed the molecule 
to be a dynamical system possessing n degrees 
of freedom. 

Evidence as to molecular structure af¬ 
forded by the spectra of bodies. —If wo con¬ 
sider the osoillations of a dynamical system 
possessing n degrees of freedom, we find that 
there are ft periods of vibration given by the 
roots of a determinantal equation, and that the 
relation between these roots depends on the 
nature of the system; a system could be con¬ 
structed having n periods of any given_ value. 
If, however, the system possesses an infinite 
number of degrees of freedom, there will be an 
infinite number of periods, but the periods will 
be connected by more or less simple relations. 
Thus, it the vibrating system were like a 
stretched string, the periods would be propor¬ 
tional to the natural numbers, while if it were 
like a bar, the periods would be proportional 
to the natural numbers for the longituffinal and 
torsional vibrations, and to the roots of the 
1 -1 

equation ^ -He =±2 for the transver¬ 
sal vibrations. If the system were a circular 
membrane, the frequencies would be propor¬ 
tional to the roots of an equation formed by 
equating a Bessels function to zero. If the 
system were a uniform elastio sphere, the fre¬ 
quencies would be the roots of a complicated 
equation given by Ohree in the Transactions 
of the Cambridge Philosophical Society (14,316, 
317). Other periods which have been worked 
out are those of circular vortex rings. The 
frequencies of the higher vibrations about the 
circular form are proportional to v'n’(»*-l), 
where ft is a large natural number, and the 
vibrations about the circular cross section are 
proportional to the natural numbers (J. 3. 
Thomson, On the Motion of Vortex Bings, 86, 
74). Many investigations have been made 
with the object of finding whether or not there 
are simple harmonics—that is, frequencies pro¬ 
portional to the natural numbers—in the spectra 
of bodies. In the case of the spectrum of 
hydrogen, Johnstone Stoney finds that the wave¬ 
lengths 4102-37, 4862-11, 6663-93, which occur 
in this spectrum, are very accurately in the 
ratio A, A. Schuster, however, in his ‘ Be- 
port on the Genesis of Spectra ’ {B, 4, Bi^orts, 
1882)says: 

‘Other writers, as, for lostsnesH Sorsl (F. M. ISfl, 4MA 
bare from time to time drairn attmtion to ban&onfs 
, ratios in varlons spectra, aad aat^r of tills report bos. 
dptine the last ten years ooUeoted a large quantity of 
aatoUti beariar; on tbs oiMitioqs Tbo 
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fcbfl irfaol6t nut been faTonrable to tbe theory of harmonlo 
ratlM In any epeotrum oontaioing a larm number of 
tines It is clear that, owing to accidental oomoidenoea, we 
shall always be able to find ratios which agree very closely 
with the ratios of small Integer numbcTB, It Is only by means 
of a systematio Investigation that we can find out whether 
these coincidences are due to any real cause. We must, 
by means of the theory of probabilities, calculate the 
number of the coinddeuce^ which we might expect to 
find on the supposition that the lines are distributed at 
.random thjroughout the whole range of the visible speo- 
trum. If on oaloulatlng out all fractions which can be 
formeil in a spectrum by any pair of lines the number of 
ratios agreeing within certain limits with ratios of integer 
numbers greatly exceeds the most probable number, wo 
should have reason to suppose that the lines are not dis> 
tributod at random, but that the law suggefted by Messrs. 
Lccoq de Boisbaudrun and Stoncy is a true one. 

* The results of a long investigation oonduoted in this 
manner tend to show that tho nnmbcr of harmonic ratios 
is, if anything, smaller tlian was to be expected on tho 
hypotbeds of no counexiun.* 

The simple harmonic ratio is not, perhaps, 
d priori the most probable relation between the 
periods. Balraer (W, 25, 80) has shown that 
the wave-lengths of a scries of hydrogen lines 

are expressed by tho formula * where m 

is an integer. Hagenbach (Verliand* d.Natur- 
forsch. Oes. zu Basel, 1880) has compared tho 
results of this formula with Cornu’s measure¬ 
ments of the wave-lengths of tho hydrogen 
lines; the result of tho comparison is given in 
the following table 

X=3645-12-5^-- 
»t-—4 


Liue 

m. 

Oulonlatetl 

wave-lcugtU 

Observed 

wavc-leogth 

Differenoo 

Ha 

3 

O-bOfl'S 

6.503-1 

■4-3 

m 

4 

48600 

4800-7 

•4-1 

Hy 

6 

4339-8 

4339-5 

--3 

HS 

6 

4101-X 

4101-2 

+ *1 

H. 

7 

3909-6 

3909-2 

--3 

HC 

8 

3888-4 

3888-1 

--3 

Hx 

9 

3834-8 

3834-9 

-4-1 

He 

10 

3797-3 

3797-3 

•0 

Hi 

11 

3770-0 

.3769-9 

-•1 

Hk 

12 

3749-6 

3750-2 

+ •6 

H\ 

13 

3733-8 

3734-1 

-4-3 


14 

3721-4 

3721-1 

-•3 

Hv 

IS 

3711-4 

3711-2 

--2 


These results seem to show that the hydrogen 
molconle is a system possessing an infinite 
number ol degrees of freedom, and not a finite 
number of rigid particles mutually attracting 
each other. 

It is worthy of notioe that when m is large 
the formula previously quoted for tlie frequency 
of vibrations of a ciroular vortex ring becomes 

—r which is of the sametTOeasBalmer’s. 

n‘-i 

A very striking feature in the spectra of some 
elements is the recurrence in the spectra of 
certain groups of lines—for example, triplets in 
(he magnesium, doublets in the sodium, speo- 
trnm—and the ifiost promising way of finding 
whether there is anything corresponding to,' 
overtones in the spectrum would be the investi¬ 
gation of the relation between the frequencies 
ol the lines in these groups as they recur in the 
ipeotnun. It is stated by Schuster that no 
j^ple haimonis rplation^ exist between tbet* 


groups. Deslandrcs (C,B. lOi, 972) has shown 
that the periods of tne recurring bands in the 
nitrogen speetmm are connected by a relation 
of tho form A»'‘-4B, where n is an integer. 

The first explanation of the existence ol 
these groups which suggests itsell is that corre¬ 
sponding to a triplet wo have three, to a doublet 
two, similar systems near together. Each ol 
these systems, if free from the other’s influence, 

, would vibrato with the same period, but when 
^placed so near together that they influence each 
other, the system of three will have three, and 
that of two will have two, nearly equal periods. 

Tho theory of the oscillation ol such systems 
shows that the gravest mode of the combined 
system will be lower, and the highest higher, than 
that ol the original system. Thus in a triplet 
corresponding to each line of the original sys¬ 
tem, there will be three lines. It this view is 
oorroot, then any ‘ element ’ in whose spectrum 
doublets or triplets occur is capable of being 
split up into simpler systems, and the lines of 
the substance into which it is split up will be 
intermediate between those of the doublets or 
triplets. Thus, we should expect to find a 
tendency for these doublets to disappear as the 
temperature is raised. Though there does not 
seem much evidence to show that this tendency is 
widespread, it does appear to exist in the case of 
calcium, for in tho drawing ol tho spectrum ol 
this eloment given in Lockyer’s Studies in Spec¬ 
trum Analysis (191) there is in the violet end 
of tho spectrum a doublet where the spark is 
taken without a jar in the circuit, but when a 
large jar is placed in the circuit the doublet it 
replaced by a single line intermediate to those 
of tho doublet. 

The widening of the lines of the spectrum 
of a gas when the pressure is increased might 
be explained on similar principles. A molconle 
when free from the influence ol other mole¬ 
cules vibrates in certain definite periods, and 
shows sharp bright lines in its spectrnm; 
when, however, it gets under the influence of 
another similar molecule its periods are slightly 
altered, and for each ol the original periods wo 
have two periods, tho one graver and the otiier 
higher tlfan tho original period; the departure 
from the original period depending on the distance 
between tho molecules. Thus, in the case of a 
gas so dense that the molecules influence each 
other, the moleenles, instead ol emitting light 
of a definite period, would emit light of different 
periods, some liigher and some lower than the 
undisturbed one; thus, instead ol a bright line 
in the spectrum, we should have a luminoua 
band stretching across the original bright line, 

Oannexion between spectra of elements and 
those of their compounds. —One of the most in¬ 
teresting subjects in connexion with moleculat 
t)ieories, and one from which we may hope to gain 
great isqjght into moleonlar stmotnre, is the 
connexion between the spectrum of a compound 
and the spectra of its constituents. Mitsoherliob 
showed tW oompounds have emission-speotrq 
of tiioir own. A considerable amount of work 
bearing on the subject has been done by Glad¬ 
stone and Dale, Abney and Fosting, Eundt, and 
others, who have investigated the absorption- 
spectra of compounds. But, however important 
these researohes arc (rpm other ^ointi ol view. 
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they oansot be said to hare as yet thrown mach 
light on the structure ot matter. > 

A relation between the lines in the speotmm 
ol a compound and the lines in the spectra ot 
its elements, based oit a mathematioad theory, 
which, however, does not seem yet to have been 
published, has been enunciated by Oriinwald, 
who states (P. M. (6) 81, 8S4) 


*Letabea~priinai 7 obemioal dement, whidi if ohcmU 
caUy combined with other dements in a gaseous subst^ce 
A, and occupies tlie volume [a] in the unit volume of k. 
Let the substance A combine chemically with another 
gaseous substance B, to form a third 0. In this comblna* 
tloQ let the dement a pass into a different obe*nical con¬ 
dition a^, giving up for in exceptional olroumstauoes taking 
Dp) a certain quantity of heat in order to permit the new 
compound to form, and in consequence chemically con¬ 
tracting (or exceptionally expanding). Ijet the volume 
which it occupies In the body C, after the new condition of 
chemioal equilibrium has been established, be (a'], then 
the ^luotient Ca]:[a'] Is gcneiuUy a very simple rational 
membo‘ in aeooi^uoe with a kno\yn fundameiital law of 
chemistry. If this is the case the wave-lengths A of all the 
rays which belong to the dement a in the line-spcctntm of 
the free substance A, and are therefore radiated by it, are 
related to the wave-lengths A' of the corresponding rays, 
which the same dement emits in tiie new chemical condition 
a', in which It exists in the more complex substance A 
within the newly-formed compound 0, as the oorrespondlng 
volumes [a] and fa'].’ 

This relation has been tested in the case of 
water vapour; as however both this substance 
and hydrogen have a good many lines in their 
spectra, it is not surprising that coincidences 
ocour between the observed and calcnlated values 
of the wave-lengths of the lines in the water- 
vapour spectrum. We must, therefore, suspend 
OUT opinion as to the value of the relation given 
, by Qrunwald until the theoretical grounds on 
which it is based have been published. See also 
Ames (If. 40,19). 

In a binary compound, A B, we may suppose 
that the atoms A and B are dynamical systems, 
which in the molecule of the compound are near 
together, and that the proximity of A causes the 
periods of B to be slightly different from the 
periods when B is vibrating by the influence of 
other systems, and vice versd. Then the theory 
ot the vibrations of such a system shows that if 
Pi—Pf—P» frequencies of A when free, 

those of B; 8p,...8p,, 8g,...Sg„ the in¬ 
crease in the frequencies p,—, reapectKcly, due 
to the proximity of the two systems; then 


p.Sp. » .^n . /n— + , 


With similar expression for 8;,... dto. The quan¬ 
tities/,,... are quantities depending on the 
proximity of the systems. 

From tois relation we see that the effect on the 
period, say p„ of the first system ot the existence 
of a peii^, say in the second, is to quicken 
the period of the first, if the first is quicker than 
the second, and to retard it, if it is slower than 
the second. If we observe the speotra, this re. 
salt could be expressed by saying thatc&e effect 
ol the annexation was to make the line of B re¬ 
pel toe lines ot A. Thus on this theory the 
spectrum of toe compound ma;ir be got by snper- 
jlosing toe spectra of its constitnents, A and B, 
and then supposing toe lines of A to repel those 
of B, and the lines of B to repel those of A, toe 
repulsion inereasing with toe proximity ol toe 
linM. Thus if we take two elements A and B, 


deni, then in the componnd A B toesb lines wiS 
be oonsideraMy displaoed and toe distance Iw- 
tween them inoreased. 

Arrangement of the atona in the ntokeule on 
the eup^eition that the atoms owe vortex rings. 
There is one theory ot toe structure ot toe 
molecule which is worth mentioning, as it affords 
a possibility of the explanation of that remark¬ 
able alternation of properties with atomic weight 
which is expressed by the periodio law. It we 
I assume that a molecule is built up of a number 
of vortex rings placed close together, then a 
section of the molecule, by a plane through tlie 
centre at right angles to toe planes of the ring, 
will consist of two groups, each consisting of a 
number of small circles. The arrangement of 
the circles in either group will be very muoh the 
same as the arrangement, when in steady mo¬ 
tion, of the cross sections ot the same number 
of uniform straight parallel vortex columns with 
circular sections. These, when in steady motion, 
arrange tbsmselves in a definite way, which may 
easily be discovered without calculation, as the 
arrangement is very nearly the same as that ot 
the same number of equal uniform parallel mag¬ 
nets under the attraction of a magnetic pole, 
some distanoe away from the nearer poles of the 
parallel magnets, and ot opposite sign to these 
poles. These magnets will take up definite posi¬ 
tions of equilibrium, under the action ot their 
mutual repulsion and the external attraction. 
The figures of equilibrium of the magnet are 
given by Mayer (N. 18, 268) and Monokman 
(Proe. Camb. Phil. Soc. 6,169). If we examine 
these figures, we see that as the number of 
magnets increase there is a tendency for certain 
peculiarities to recur, as, for example, the num¬ 
ber of planes of symmetry, and the nature of toe 
simpler groups of which we may imagine the 
more complex ones to be made up. Thus, if we 
imagine the moleaules of all elements to be 
made up of the same primordial atom, and in¬ 
terpret increasing atomic weight to indicate an 
increase in the number of such atoms, then, on 
this view, as the number of atoms is continually 
increased, certain pecnliarities in toe struoture 
will recur, which in all likelihood would be ao- 
oompanied by a recurrence ot some of the pro¬ 
perties ot the elements. 

Electrical theory of molecular structwe,— 
There is another view of molecular structure 
which is almost forced upon ns by the laws ot 
electrolysis; this is, that the forces between the 
atoms in the molecule are electrical in their ori¬ 
gin. On this theory, the atoms in the molecule 
ol a compound are supposed to be charged with 
definite quantities of electricity, the quantity ol 
electricity on the atom being toe same for ito 
elements ot toe same valency, and being posi¬ 
tive ur negative, according as toe element is 
electro- positive or electro- negative. The ohaige 
on an atom of a divalent element is assumed to 
be twice, and that on an atom of a trivalent ele- 
ment three times, the dharge on toe atom ol a 
monovalent element («. Yon Helmholtz [Fora- 
.day Lecture], 0. J. 39,877). This view ot toe 
structure of toe molec^e at onoe explains Fara¬ 
day’s law of eleotro-chemioal deoomposition. It 
also explains toe difference whtoh existe between 
toe electrical properties ol toe molw^ and toe 
tern in toe mdleenle fbe pontive anf nfi 
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gKtive ehftfges Motralisa each othet’s effect at 
pointa ontaide tbe molecule; the free atom is, 
howevei, easentiall; charged and therefore capa¬ 
ble el prodnoing electrical effects. When we 
dissociate a gas into atoms, the dissociated gas, 
on this theory, consists of an eqnal number of 
eUctrioaUy charged particles, some being charged 
with positive electricity, and an equal number 
(il the constituents of the molecule are of the 
same valency) charged with negative electricity. 
Ihis collection of electrified particles would be¬ 
have like a conductor of electricity, so that, it 
this theory of the struoture of the molecule is 
correct, a gas whose molecules are dmsociatod by 
heat into atoms ought to be a conductor of elec¬ 
tricity. 3. 3. Thomson (P. M. [6] 29, 858, 441) 
has recently made a series of experiments on the 
conduction of electricity through very hot gases, 
and has found that while some of these hot 
gases (hydriodio acid gas, for example) allow 
electricity to pass through them with ease, 
others (such as nitrogen) only allow itliO do so 
with great difliculty; and it was found that 
whenever the electricity passed with ease through 
a hot gas, the dissociation of the gas could be 
detected by chemical means. These experi¬ 
ments are, therefore, in accordance with the 
result of this theory of molecular structure. 
On this view of molecular structure the ' bonds 
of affinity ’ of chemists have a distinct physical 
meaning, as they are the tubes of electrostatic 
force connecting the atoms. 

A difficulty which arises on this theory, and 
one that seems to show that it requires modifi¬ 
cation, is the existence at low temperatures of 
what are called by chemists unsaturated com¬ 
pounds. For, according to ihis view of the 
structure of matter, an unsaturated compound 
is one in which there are not equal and opposite 
quantities of electricity in each molecule, so 
that the molecules of an unsaturated gas, being 
electrically equivalent to a number of positively 
and negatively charged particles, ought to be¬ 
have like a conductor. But gases which are 
unsaturated at low temperatures, such as NO, 
behave at these temperatures with respect to 
electricity like saturated gases; they transmit 
electric induction. For example, a gold leaf 
electroscope will work perfectly well inside a 
glass vessel containing NO, and its loaves will 
be attracted by an electrified body outside the 
electroscope; and a current of electricity cannot 
be driven through a tube containing such gases 
by a battery containing only a small number of 
cells. We must therefore conclude that electri¬ 
cally such gases are saturated. 

Maxwell, in the article on the ' Constitution 
of Bodies,* Encyclopedia Bntannka, introduced 
the idea that in solids the molecules might 
arrange themselveb in groups, some of which 
under the action of stresses might split*a]^ and 
form other stable groups in which the molecules 
are differently arranged, these new groups re¬ 
turning onlv slowly to their original configura¬ 
tion after the strwees are removed. This be¬ 
haviour of the molecular groups shows itself in 
the ‘ elastic after effect ’ produced by torsion in 
metal wires and glass fibres. Swing (P. fif. [G] 80, 
20S) has lately applied the same idea to explain 
the bdiaviout of iron when magnetised, and has 
devised a model whicb Hlustiates vssy clearly 
Tm. UL ’ 


the breaking up of the old groups and the forma¬ 
tion of new ones. J. J, T. 

MOLEOBLAB WBIQHTS. The article 
Atouio and MonxoniAB wbiobts, in vol. i., de¬ 
scribes the limits within which the term molecu¬ 
lar weight may be applied with safety to solid 
and liquid bodies (e. especially pp. 847-350). 
Since tBat article was printed, an advance has 
been made in the methods by which the molecu¬ 
lar weights of bodies which cannot be gasified 
•without decomposition may be determined. This 
advance is based, lor the most part, on the 
researches of Kaoult. As the result of a long 
series of investigations into the lowering of the 
freezing-point of water and various other sol¬ 
vents, produced by dissolving therein quantities 
of various compounds proportional to the 
formula-weights, or reacting-weights) of these 
comijounds, Itaoult finds that such quantifies 
of chemically similar compounds gcntrally pro¬ 
duce equal lowerings of the freezing-points of 
water and some other solvents (llaoult’s Memoirs 
will be found in A. Ch .; v. especially [6] 8, 
317). ■ 

Let P grams of a compound be dissolved in 
100 g. of water or other solvent, and let the 
observed lowering of freezing-point of the solvent 

be 0 ; then p is called by Itaoult the coefficient 

of lowering of freezing-point for the compound 
in question. Butting M as the rcaoting-weight, 
or formula-weight, of the compound, then 

is called the molecular lowering of freezing- 
point for this compound. 

Itaoult finds that Pdf is generally constant 


lor all the members of a series of chemically 
similar compounds. Thus, Itaoult gives the 
n 

following values for ^df, water being the sol¬ 
vent:— 

19, lor many organic compounds; 

86, for salts of monovalent metals with 
monobasic acids; 

40, for normal salts of monovalent metals 
with dibasic acids. 

Baoult also gives the following values for 



49, for many organic compounds; 

25, for the lower members of homologous 
series of alcohols. 


Q 

Other values tor ^df were found when other 

solvents, c.p. acetic acid, were used. 

Another form in which Baoult's results may 

JP 

be put is the following - grams of dissolved 
body, in IQO g. solvent, that lower freezing-point 
of solvent 1°. Now^xc-df; where e-con¬ 
stant determined experimentally for each series 
,ot obemically similar compounds, and for each' 
solvent. 

II the value of Pdf is known for a group of 
eompoands, or il the value of c is known in ths 
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MpreBBion ^xe-K, it is possible to find the 

formala-weight of a member of this ^oap. 
Thas, in the case of ether, the following data 
were obtained:— , 

(i) 4‘47 g. ether were dissolved in 100 g. 
water; the freezing-point of the water was 

lowered by l-OS®; hence ?=J-^ = '23'’.'’But the 

value of^Af for organic compounds generally^ 

dissolved in water is 19; hence, for ether, 

Jlf=l® = 82. c 

•23 

(ii) 2'721 g. ether were dissolved in 100 g. 
benzene; the freezing-point of the benzene was 

lowered by 1’820'’; hence g=l’49; i.«. 1'49 g. 

ether in 100 g. benzene lower the freezing-point 
by 1°. But the constant for such organic coin- 
pounds as the ethers dissolved in benzene is 
49 ; henee, for ether, M <= 1'49 x 49 = 73. 

(iii) The value found for ^ when ether was 

dissolved in acetic acid was •529°. But the value 
of jAf for organic compounds generally dis¬ 
solved in acetic acid is 39; hence, for ether, 

if = J»=74. 

-629 

The mean of these three results gives 7G‘6 
for the formula-weight of ether; the molecular 
weight of ether-gas, determined by applying 
Avogadro's law, is 74. 

The empirical law of Baoult—quantities of 
chemically similar compounds proportional to 
the reacting-weights, or formula-weights, of 
these compounds produce equal lowerings of 
the freezing-points of water and some other 
solvents—has been developed by van’t Hoff, 
Arrhenius, and others («, especially Z. P. C. 1, 
481 [translation in P. M., August 1888]; and 
Z.P.C. 1, 931; 2, 284, 491). H an aqueous 
solution of a substance is contained in a vessel 
the walls of which are permeable by water 
inoleoules but not by the molecules of the dis¬ 
solved substance, and the vessel is immersed 
ia water, water will enter the vessel, and the 
pressure on the walla will increase until equili¬ 
brium results, after which no more water will 
enter. The pressure on the walls of the vessel 
is called osmotic pressure. If the vessel were 
famished with a movable piston, the same con¬ 
dition of equilibrium might be attained, without 
the entry of water into the vessel, by compressing 
the solution with a pressure equal to the osmotic 
pressure. With such an arrangement the con- 
eentration of the liquid could be altered by in¬ 
creasing or decreasing pressure by means of the 

E iston; as the process is reversible, the second 
iw of thermodynamics may be applied. 

The experiments of deVries 0.2,415} 
8, 103), Pfeffer (Osmotische Untersuchungen 
[Leipzig, 1887]), and others, show that the 
osmotic pressures of dilute aqueous solutions, 
are proportional to the ooncentoations of these 
solutions. Now, to say that change of concen¬ 
tration of dilute solutions is proportional to the 
piessure exerted by the solutions, is eqnivalont 


to saying that Boyle’s law holds good for dilate 
solutions. Moreover, the proportionality of con¬ 
centration to osmotic pressure may be deduced 
theoretically. If we assume, as seems justifiable, 
that osmotic pressure is due to the impact of 
the molecules of the dissolved substance, then 
the number of impacts in unit time must be 
proportional to the numfi'er of molecules in unit 
volume (on this point v. L. Meyer, Z, P. 0. 8, 
23; and van’t Hoff’s reidy, Z. P, G. 5,174; cf. 
Bredig, Z, P. C. 4,444). But this is the molecu¬ 
lar conception of gaseous pressure. Hence, as 
in gases volume ia inversely as pressure, the 
same proportioniility should hold good in dilute 
aqueous solutions; in other words, Boyle's law 
should apply to these solutions. Van’t Hoff 
then proceeds to deduce, by thermodynamical 
reasoning, that osmotic pressure is proportional 
to absolute temperature, concentration being 
constant. This conclusion is equivalent to 
saying that the law of Charles holds good for 
dilate tfqueous solutions, inasmuch as concen¬ 
tration df solution corresponds with gaseous 
volume. 

The experimental results of Pfeffer and of 
Soret (A. Ch. [5] 22, 293) are in keeping, on the 
j whole, with the statement that the laws of Boyle 
J and Charles hold good in dilute aqueous solu- 
^ tions. 

I Solutions which exert equal osmotic pres- 
I sures are called isotonic solutions. Thermo- 
1 dynamical reasoning applied to these solutions 
I leads to the conclusion that the osmotic pres¬ 
sure of a specified mass of a gasifiablo substance 
in dilate solution is the same as the pressuro 
: exerted by the same mass of the same substance 
; existing as a gas at the same temperature. If, 
then, osmotic pressure may be substituted for 
gaseous pressure, Avogadro’s law may be ex- 
; tended to substances in dilute solution. This 
extension of the law of Avogadro is thus stated 
, by van’t Hoff. ‘Equal volumes of different 
solutions, at the same temperature and osmotic 
I pressure, contain equal numbers of molecules, 

I which numbers are the same as would be con¬ 
tained in equal volumes of gases at the same 
temperature and pressure.’ This is van’t Hoff’s 
I laai of osmotic pressure. Various proofs of the 
j accuracy of this law have been given. 

To apply this law, it is necessary to find the 
I mass of a substance present in a solution which 
is isotonic with another solution containing a 
known mass of a body of known molecular 
weight. The two solutions then contain equal 
numbers of molecules of the dissolved sub¬ 
stances; and as the molecular weight of one 
substance is known, the molecular weight of the 
other can be found. There are many practical 
difiicnitics in determining whether or not two 
solutions are isotonic. Now van’t Hoff has 
shown by thermodynamical reasoning {Z. P. 0. 
1, 496) that sulutions of different bodies in the 
same solvent, haying equal freezing-points, are 
isotonic at their freezing-points. Put into other 
words, this eonclnsisn asserts that solutions 
which have equal treezing-pfiints contain equal 
numbers of molecules in equid volumes; or, 
that solutions which contain equal numbers of 
molecules in equal volumes, and ace therefore 
isotonic, have equal freezing-points. But tbit 
is the law of lowering of freezing-points ani' 
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plrioaHj establiihed b; Baoalt. In place of 
the somewhat vague term reaoting-weight, or 
formula-weight,used in slating the law (v.supra), 
ife ore now justified in employing the more 
definite term molecular weight. This law, as 
developed by van’t Holt, asserts that the pro¬ 
duct of the lowering of the freezing-point of a 
lp.c. solution into the molecular weight of the 
dissolved body is a constant for different bodies 
dissolved in the same solvent. For solutions of 
most organic compounds in water, the constant 
is about 18'9. , 

Van’t Hoff tlion proceeds to show that the 
molecular lowering of freezing-point of a dilute 
solution bears a simple relation to the latent 
heat of fusion of the solvent (lor proof v. Z, P. 0. 
1, 496-7). This relation is expressed, lor very 
dilute solutions, by the equation 

< = •01976.5, 

where <» molecular lowering of freezing-point, 

Q 

already expressed as-pHf (p. 417), 2'=freezing- 

point of solvent slated in absolute measure, and 
W = latent heat of fusion of solvent in gram- 
units {cf. Eyknian, Z. P, C. 3, 203; and espe¬ 
cially iS. Z. P. G. 4, 612). If this conclusion is 
granted, it follows that equal numbers of mole¬ 
cules of ali bodies dissolved in the same solvent 
must lower the freezing-point to the same 
extent, provided the solutions are very dilute. 

Let us take a case to exhibit the application 
of the law of molecular lowering of freezing- 
point in the form given to it by van’t Hoff. 
Thymol is dissolved in phenol, and the lower¬ 
ing of the freezing-point of the phenol is ob¬ 
served. The constant for molecular lowering of 
freezing-point of phenol is first calculated by 
van’t Hoff’s formula; the freezing-point of the 
phenol used was 38°, in absolute measure this is 
273° -t- 38° = 311°; the latent heat of fusion of the 
phenol was found to be 25; henco 

<<-■0197 ggj “7®- solution of thymol used 

contained '401 g. thymol in 7’659 g. phenol; the 
freezing-point was lowered by 2'49°; stating 
these results in parts of thymol per 100 of 
phenol, we find that 6'3 g. thymol dissolved in 
lOOg. phenol lowered the freezing-point through 

2-49°. Then = 212 ; i.e. 2-12 g. thymol in 

100 g. phenol lowered the freezing-point through 
1°. But this quantity, 2-12, is ,^th of the mole¬ 
cular weight of thymol;' therefore molecular 
weight of thymol ••2'12x76-«161. The mole¬ 
cular weight calculated horn the formula 0,,H„0 
is 160. 

In appl;^g the law of molecular lowering,of 
freezing-point it is necessary to work with dilute 
solutions. The freezing-point varies somewhat 
with concentration; in some cases this variation 
is very marked. Beckmann {Z. P. G. 2, 742) 
recommends that a stries of observations should 
be made, concentration varying so that the lower¬ 
ing of freezing-point may range from 0 . -2° to 
0 . 2®. If possible, observations should be made 
with solutions in different solvents, care being 
taken to select solvents which do not react 
chemically, so far as is known, with toe dissolved 
bod}, and tbs results shonld ha Recked b} ob¬ 


servations of the lowering of vapour-pressnre of 
some solvent produced by dissolving in it the 
substance whose molecular weight is being deter¬ 
mined {v. infra). 

To sum up this part of the subject. Known 
weights of toe substance, too molecular weight 
of which is to be determined, are dissolved in 
known weights of the solvent, so that the con¬ 
centration of the solutions varies from, say, 1 tc 

or 6 p.o.; the freezing-point of each solution 
js determined. The freezing-point of the solvent 
is detennined. Two methods of calculation may 
toon be adopted :— 

(i) The lowering of freezing-point, brought 
about by 1 g. of toe s\ibatance dissolved in 100 g. 
of solvent, is calculated from each observation 
made; let this = A. The value of the constant ex¬ 
pressing toe molecular lowering of freezing-ppint 
of the solvent by the class of bodies to which the 
Eubstance under examination belongs is known; 

G 

let this bo G. Then ~ gives approximately the 
A 

molecular weight of the substanoe. 

(ii) The weight of the substance which would 
lower the freezing-point of toe solvent by 1° is 
calculated from each observation made; let this 
be B. Then B x C gives approximately the mole¬ 
cular weight. (G has the same meaning as 
in (i).) 

The values found for mol. w. from the dif¬ 
ferent observations arc compared; if the differ¬ 
ences are small, the mean is taken; if there are 
.marked differences, experiments are made with 
other solvents. It may be that the eubstance 
undergoes dissociation in all solvents, and that, 
therefore, the method is inapplicable (u. infra). 

The moleeular lowering of freezing-point of 
the solvent may be calculated by the use of 

m-t 

van’t Hoff’s formula (< = '01976 .^-^), provided the 

latent heat of fusion of the solvent is known; 
the value tons found should agree with the con¬ 
stant determined by experiment. 

The solvents commonly employed are water, 
benzene, phenol, and glacial acetic acid; naph-- 
thalenehasalso beenusedforsomehydrocarbons; 
Eykman {Z. P. G. 4,612) recommends urethane, 
phenyl propionic acid, the higher acids of toe 
acetic scries, stearin, and p-tolnidino. Various 
modifications of Baoult’s original apparatus have 
been devised; references to the papers in which 
the most important are described will be found 
at the end of this article. 

There are many apparent exceptions to 
Baoult’s law, and therefore to van’t Hoff’s law 
of osmotic pressure. These exceptions are ex- 
ploined by the hypothesis, put into definite form 
by Arrhenius (Z. P. G. 1,631), that bodies whose 
behaviour is not directly expressed by these 
laws are pa^iaily dissociated in solution. Hera 
again there is a marked analogy between gasei 
and dilute solutions; as the pressure of the 
vapour obtained by heating ammonium chloride 
is greater than the pressure calculated by Avo- 
gSdro’s'law, on the assumption that toe vapour 
consists of molecules of NH.Ol, but as toe ob¬ 
served pressure agrees with toe calculated pres¬ 
sure when it is Bssumed that the vapour con¬ 
sists of equal numbers of molecules of HQ, and 
HOI, so the apparently abnormal osmotic pres- 

BBS 
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inret of man; aolationg are brought intocagrae. 
ment with van’t Hoff’s law by assuming that tha 
bodies in these sdtutions are more or less dig* 
socisted into simple.' molecules. If the mole¬ 
cular weight of a substance, as determined by 
observations of freezing-points, apparently de¬ 
creases as dilution increases, it is likely that the 
substance is dissociated in the solution, and that 
the amount of dissociation increases as the quan¬ 
tity of solvent is increased. Substances ma5 
undergo dissociation in one solvent and not in 
another (for several carefully worked, out exam¬ 
ples, V. Beckmann, Z. P. C. 2,715). i'boBe sub¬ 
stances, solutions of which show osmotic pres¬ 
sures agreeing with those calculated by 
van’t Hoff’s law from observations of the lower- 
ing of freezing-points of the solutions, are gene¬ 
rally, if^ot always, non-electrolytes. The ap¬ 
parent exceptions to the law of van’t Hoff occur 
chiefly, if not wholly, among electrolytes. The 
dissociation-hypothesis of Arrhenius regards 
such electrolytes as more or less dissociated into 
their ions when they are dissolved in water. A 
great deal of work has been done in developing 
and applying the hypothesis of electrolytic dis¬ 
sociation ; an account of this work, and of the 
chief results, will be found in the article Prysi- 
tUL UKiHons, section Electrical methods. 

Baoult has found that in many cases the lower¬ 
ings of vapour-pressure produced by dissolving a 
comparatively non-volatile substance in a con- 
liderably more volatile liquid is related to the 
number of molecules of the dissolved body in 
100 molecules of the solvent, provided the solu¬ 
tion be very dilute (Z. P. C. 2, 353]. Arrhenius 
has shown that this generalisation made by 
Baoult can bo deduced from van’t Hoff’s law of 
osmotic pressures {Z. P. G. 3, 11.5). The gene¬ 
ralisation has been placed on a thermodynami¬ 
cal basis by van’t Hoff {Z. P. C. 1, 493) and 
Planck {Z. P. 0. 1, 677). The law may be put 
in the toWwing form. At any specified tempera- 
tare the ratio of lowering of vapour-pressure of 
a sdlventt produced hy dissolving a non-volatile 
body in it, to Hie vapour-pressure of the solvent, 
is eg)ial to the ratio of the number of molecules 
the dissolved body to the total number of mole¬ 
cules in the solution. Let p- vapour-pressure 
of jnlvy qt, observed lovfering of vapout- 

presBurClv- wrtght of dis4olvcd body, W 
-weight of solvent, nT-hiOlecular weight of 
dissolved body, and m'-molecular wei^t of 
solvent: then: 

„ W If IT 

p-p'.p-- -r— 

fti in fii . 

If W, W, p, pf, and mf are known, m can be 
fonnA Suppose a grams of the substance are 
dUsolved in 100 g. solvent; then; 

m'.p.a 


m.p-p' \ 

Among the solvents which have been used in 
applying this law to the determination of mole¬ 
cular weights are ether, alcohol, CS„ ^d 
Hg. For descriptioiu of apparatus, and .some ipf 
the data obtained, o. Baoult (Z. P. 0. 2,353K I 

Walker {Z. P. 0.2, 602); BeeWann {Z. P. CA---- -.- ,- 

4, 682); Bamsay (whodetermined mol. w. of i\hydrates); LBw, B. 21, 271; 22, 470 ^gars){ 


in the boiling-point of a liquid caused (7 dis¬ 
solving a non-volatile substance therein bears a 
simple relation to the molecular weight of the 
dissolved substance. There is a constant which 
must be determined for each solvent widch ex¬ 
presses the rise of hy. caused by solution of 
1 gram-molecule of substance in 100 grams of 
solvent; for ether this constant is 21° (Beck¬ 
mann, Z. P. 0. 8,603). It is necessary then to 
find the weight of substance which, dissolved in 
100 g. ether, raises the b.p. 1°; the product of 
this woigljt multiplied by 21 gives, approxi¬ 
mately, the molecular weight of the dissolved 
substance. Thus Beckmann (l.c.) found that 
2-153 g. aniline dissolved in 100 g. ether raised 
the b.p. of the ether -484°; therefore 4-46 g. 
aniline would raise the b.p. 1°; but 4-46x21 
- 93-4; the mol. w. of aniline is 93. Arrhenius 
contributes a note to Beckmann’s paper {Z.P. C. 
4, 550)^ in which he shows, by thennodynamical 
reasonitg, that the rise of boiling-point (dT) of 
a solvent, caused by dissolving n-gram molecules 
of another substance in 100 g. of the solvent, is 
directly proportional to the quantity dissolved 
(n) aiid the square of the b.p., and is indirectly 
proportional to the heat of vaporisation of 1 g. of 
the liquid, W. Put into an equation this state¬ 


ment reads thus; 


-dT.-2f.n. 


This equation 


is precisely similar to that found by van’t 
Hoff (». p. 419) for the molecular lowering of 
the freezing-point of a solvent; only in the pre¬ 
sent case the quantities T and W depend upon tho 
boiling-point of the solvent. A description of appa¬ 
ratus suited for applying the law of snolecular 
raising of boiling-point to molecular weight de- 
tenninaiioos will be found in Beckmann’s paper, 
Z. P. C. 4, 643. 

JJc/crcBces.—Blagden, T. 68,277; de Coppet, 
A. Ch. [4] 23, 366 ; 26, 602; 26,98; Bndorff, P. 
114,63; 116,55; 14-3, 599; Baoult, A.Ch. (6] 
20, 2171 28,133; (6) 2, 66, 93, 99,116 ; 4,401; 
7, 289, 317; Z.P. C. 2, 488; Eykman, Z.P.O. 4, 
497 (data bearing on question of series-constants, 
influence of concentration, nature of solvent, 
&e.). 

The following memoirs bear chiefly on the 
similarities between the gaseous state and that 
of substances in dilute solutions:—van’t Hoff, 
Z.P. C. 1, 481; 6,175,221; Arrhenius, ibid. 1, 
631; 2, 284, 491; Ostwald, ibid. 2, 36, 270; 
Beckmann, ibid. 2, 734 ; Nernst, ibid. 2, 613; 4, 
872; Planck, t6id. 1, 677; 2, 343; Bredig, ibid. 
4,444; Wiedemann, ibid. 2, 241, and Ostwald’s 
reply p. 243; Pickering, <7. J. 67, 331. 

The following memoirs are on the applica¬ 
tion of van’t Hoff’s law and Baoult’s method to 
special compoundsvon Klobukow, Z. P. 0. tS, 
351,476 (shows that CHI, and morphine do not 
give the anomalous results which Baoult sup¬ 
posed they did); Eykman, Z. P. 0. 2,966 (mor¬ 
phine) ; Patemo a. Kasini, B- 21, 2168 (I); 
Loeb, Z. P. 0. 2, 606 (I); Beckmann, ibid. 6, 78 
(I, P, S) -, Patemo, ibid. 4, 457; Sabanejeff,/. R, 
1889[1]616; abstract inB.23, (Be/.)87 (coUoida); 
Brown a. Morris, 0. J. 68,610; 66,462 (carbo 


——mlT vmrpMs W mixMr S19 ; M boIt^) ( 0* 65, Von KloMow, 5,3d q<.a. 
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The loUow&g memotai deal with relations 
between osmotic pressures, lowering ol vapour- 
pressure and of freosing-point, and raising of 

boiling-poinl,ofo8olvent by substances diBBolv^ 

thereinAirhenius, 2!.P.C.S,11B; ‘ 

ibid. 1,481; Planck, ibid. 1,677 
Beioher,i6Kf.8,198i Guldberg, C.B. 70,1349; 
Beckmann, B.P. C. 4, 632; Baoult, O.B. 110, 
402; Baonlt a. Becoura, 0. B. 110,402. 

The following memoirs contain descriptions 
of apparatus:—Auwers, B. 21, 701; Hollemann, 

B. 21, 860; Hentschel, Z. P. 0. 2, 30b ; 
mann, ibid. 2, 638; 4, 643 (raising Tj.p.); Eyk- 
man, ibid. 2, 964; 3, US; 4.497; Fabinyi, %m. 

8 , 88 ; von Klobukow, ibid.i, 10 ; toid. 

2, 868 flowering vapour-pressures); Walker, 
ibid. 2 , 602 flowering vapour-pressures); Hey- 
cock a. Neville, 0./.65, 666 (using Hg as sol¬ 
vent) ; Eamsay, C.J. 65, 621 {lowering vapour- 

pressure ol Hg). ' -j 

MOLYBDATES. Salts of molybdif acid o. 

Molvbdenum, ACIDS or, p. 422. 

MOLYBDENUM. Mo. At. w.96-9. Mol.w. 
unknown. S.O. 8-56 (Long, Am. S. [2] 45, IIH); 
8-49 to 8-64 (Buchols, Nicholson’s J. 20, 121 ). 
Does not melt in 0-H flame at temp, at which 
Pt melts (Debray. A. 108, 250h S.H. 6'’-15“ 
•0659 (Do la Rive a. Marcet, A. Ch. [2] 76,113). 
Emission-spectrum (obtained by using electric 
spark) shows only a few lines, the most protP*' 
nent in the blue and violet (®. Thalen, A. Ch. [4] 
18,242). S.V.S. c. 11-3. , 

Occu»v«»ce.~Never uncombined. The sul¬ 
phide (molybdenite, or molybdenum jrtows), 
oxide timlybdenum ochre), molybdate of lead 
(wulfenite), and molybdate of cobalt (mteraUe), 
occur in snifl-U quantities in certain localities. 
Many iron^ores contain small quantities of Mo 
compounds (Braun. Fr. 6 . 86 ; Wdhler. Mineral 
analyse [Gottingen, 1861]). The residues from 
the copper smelting ovens at the Mansfela 
works sometimes contain as much as 28 p.o. 
Mo (Heine, J.pr. 9, 176; cf. Stromeyer, P. 28, 
651; Steinberg, J.pr. 18, 379; Genth, J.pr. ST, 
193; Steinacker, Ueber einige Molybdanverbin. 
dungen [Gottingen, 1861] 22). An alloy of Mo 
and Pb, in plates 30 mm. long, was found in 
Utah by Silliman (Am. S. [3] 6,128). Accord¬ 
ing to Lockyer (Pr. 27, 279), Mo occurs m the 

fun. . V , 

Soheele in 1778 (Opusc. 1, 200) distinguished 
native Mo sulphide from galena. In 1782, 
obtained the metal from the sulphide («. Crell. 
Ann. for 1790, 1791, 1792. and 1794). For an 
historical account of this metal v. Svanberg a. 
Struve, J. pr. 44, 267. The name molybdenum 
was given from iu\ie»<uva, or molybdana, used 
by Dioscorides and Pliny to designate galena 
and other lead compounds. ^ . 4 v 

formation.—\. By reducing MoO, by H, K. 
or No, 0, or KCN.—2. By reducing Mo chlorides 
by H at a high temperature.—3. By reducing 
acid K molybdate by 0.—4. By electrolysing 
l&olten MoO„ or (ltH.),MoO, in solutlom 

iVsporofion.—The starting-point is pure 
MoO.(«. infra).—\. MoO, is heated in a crucible 
in a stream of pure H (which must be passed 
over a long layer of red-hot On); the mass is 
tiansfei^ to a tube of nnglased poro«ain, and 
very strongly heated in the H stream; finally 
ttio iMt trades of oxide axe temoved-by gently 


warnflpg in a stream of dry HCl as long os a 
white wool-like sublimate (MoO,.2HCIl) is formed 
(Lieohti a. Kempe, A. 169, 344). The metel m 
contact with the porcelair tuba is not pure (Dc- 
bray, C. B. 56, 732; of. W 6 liler a. von Uslar, A. 
94, 256; Ilammelsberg, P. 127, 284).-2. MoO, 
is mixed with 0 and heated in a graphite-cru¬ 
cible, in the 0-H flame; the product always 
contains a few per cents, of C (Debray, O.B. 46, 
lelOOS).—3. An intimate mixture of 1 pt. MoO, and 
1^ pts. KCN is placed in a crucible, the cover is 
luted on, thf> crucible is placed in another which 
is filled vith 0, and the whole is kept at white 
heat for 12 hours. By this method Loughlin 
(Am. 8. [2] 46, 131) obtained metal with 98-7 ' 
p.o. Mo. . 

There are many methods for preparing MoO, 
from Mo ores. Finely powdered molybdenite 
(MoS,) is roasted in an open porcelain vesaol, 
with frequent stirring, until 80, ceases to be 
evolved; Brunner (D. P. J. 160,672) recommends 
to mix the ore with its own weight of fine quarte- 
sand, previously washed with HClAq, and to 
heat in a flat Pt dish, to incipient redness, till 
the residue is citron-yellow when hot, and white 
when cold. The roasted ore is treated with 
NH,Aq; to the solution are added a few drops 
of NH, sulphide, the ppd. CuS is removed, 
the filtrate is evaporated to dryness, the residue 
is dissolved in NH,Aq, and the solution is eva¬ 
porated to the crystallisation-point (Wdhler). 
Svanberg a. Struve (J.pr. 44, 264) add excess of 
KaCO,to the amraoniacal solution of the roasted 
ore, separate ppd. Al^O,, evaporate to dryness, 
and strongly heat the residue in a Pt crucible; 
they treat with water, filter from OuO and A1,0„ 
evaporate to dryness, add S equal to double the 
weight of the residue, heat in a glass vessel on 
a sand-bath to full redness till excess of S is 
burnt off, wash with warm water (the last wash¬ 
ings containing a little K,C 03 ) as long as the 
washings are coloured, and until the MoS, is 
perfectly black, and then roast the pure MoS, 
thus obtained, or oxidise it to MoO, by HNO,Aq. 
Dolffs (A. 106, 376) decomposes molybdenite by 
HNOjAq. Wittstein forms soluble snlphe- 
molybdates by roasting with S, and decomposes 
by H,SO,Aq, finally roasting the sulphide to 
MoO, (R. P. [2] 73, 156; of. Wicke, A. 45, 873; 
Woliler, ibid. p. 874). MolybdeniU may also be 
decomposed by c^cining with alkali carbonates 
(v. Ohri.stl, -D. P. J. 124, 398; Elbers, A. 83, 
219); or by the use ol HjSO, (Elbers, I.c.). 

Properties.—As prepared by reducing the 
chloride in H, Mo appears as duU silver-coloured, 
somewhat malleable, plates (Wohler a. von Uslar, 
A. 94, 256). The metal obtained by reducing 
MoO, by H at very high temperatures is lustrous; 
if the reduction is effected at lower temperatures, 
an ashen-grey powder is obtained which becomes 
mStal-like jvhen rubbed. The metal obtain^ by 
Debray, which contained 4-6 P-o-0, WM silver- 
white, and harder than topaa. Mie S.G, of Mo 
is given by Iioughlin (A*». S. [2] 46, 181) as 
8 - 68 ; this metel contained 98-7 p.o. Mo. Do- 
•bray (O. B. 46, 1098) gives S.G. 8-6 lor the metal 
obtmned by reducing MoO, by 0, and contaimng 

4-6p.o.C. , ... 

Mo, whether in powder or la pieoe8, u.nB- 
changed in ordinary air; when heated It beoomea 
brown, then blue, then white, on the aurfaoe, 
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unci at high tch.i.v.’atQtc 9 it is burnt to,MoO,. 
Itis oxidt^ by fusion with KNO„ or slowly by 
EOH; also by HNO„ or Cl water; it burns when 
heated in steam, eyolviug If. Mo is insol. in 
HClAq, dilute HjS(J,Aq, and lIFAq; it is not 
acted on by KOHAq. Mo combines directly with 

O, Cl, and Br, but not with I. The metal is 
infusible at white heat (Oebray, A. 108, ‘ioO). 

The atomic weight of Mo has been deter¬ 
mined (1) by analysing, and determining V.D. of 
MoClj (Liechti a. Kempe, A. 169, 344; Debray, 
C. R. 66, 732); (2) by determining S.H. of Mo 
(De la Kive a. Mareet, A. Ch. [2] 73; 113); (3) 
by determining Cl in MoO^Clj (H. Bose, P. 40, 
400 j Svanbcrg a. Struve, A. 08, 200); (4) by 
synthesis of Ag^MoO, (Debray, C. R. 66,732); 
( 6 ) by analyses of MoCl, and Mod, (L. a. K,, A. 
169, 344; cf, h. Meyer, ibid. p. 360); (6) by re¬ 
ducing <MoO, in H (S. a. S., J. pr. 44, 301; 
Dumas, A. Ch. [3] 66, 143; Debray, C. R. 06, 
732; Kammelsberg, B. 10, 1770); (7) by oxi¬ 
dising MoS, to MoO, (S. a. S., A. 68, 209); (8) 
by oonrecsion of MoCl, and MoCl, to MoS.^ (L. a. 
K., i. 109, 344; cf. Meyer, ibid. p. 360). The 
atom of Mo is pentavalent in the gaseous mole¬ 
cule MoCly 

Mo is probably both mctallio and non- 
metallic in its chemical relations. Few, if any, 
definite salts aro known obtained by replacing 
the H of acids by Mo; but Mo.jO„ and MoO, seem 
to dissolve in acids without evolution of 0. The 
oxide MoO, is an anhydride; molybdic acid, 
H,MoO„ and molybdates, besides tri- tetra- re- 
molybdates, are known. MoO, also combines 
with some other anhydrides to form complex 
bodies which react as acids, f.g. 

P, O,.20MoO,.88H,O; SiO,.12MoO,.86H,0. MoS, 
reacts as an acidic sulphide, forming sulphosalts 
M'jMoS,. Several haloid compounds, and many 
oxyhaloid compounds, of Mo are known. Mo is 
closely related to Cr, W, and U, and is less closely 
related to S, Se, and Te. Mo occurs in Group 
VI. series 6 ; the following table exhibits the 
position of Mo relatively to the other members 
of the group: • 

, Eren series — 

2 4 6 8 10 13 

0-16 Cr=62 Mo = 9C — W-184 U-240 

Odd series— 

3 6 7 9 11 

S = 82 Sc = 79 Tc = 125 — — 

(®. Chuokium okodp ox ELEiTESTs, vol. li. p. 168; 
ef. CtAssmCATtoJi, vol. ii. p. 207). 

Reactions.—1. Heated in air or oxygen, Mo is 
bnmt to oxide; if the temperature is suBlcicntly 
high, MoO, is formed.—2. Oxidised, to MoO„ by 
molten nitre, and slowly by molten potash.—S. 
Heated in steam, blue oxide (7 Mo,0,), and then 
MoO„ is formed.—4. Pulverulent Mo is oxidised 
by rubbing with silver oxide, or mercuric oxide. 
6. Oxidised by nitric acid, cone, hot, siilphUrie 
aeid, or chlorine water. — 6 . Mo doeifnot dissolve 
in hydrochloric, hydrofluoric, nor dilute sul¬ 
phuric, add', nor does it react with potash solu- 
Hon. 

Combinations, — 1. Mo combines with" chlor¬ 
ine to form MoCl,; and with bromine to form 
HoBr,! it does not combine directly with I.—2. 
Heated in oxygen. Mo forms oxides, MoO, being 


number of the Mo compounds, including most 
of the molybdates of the alkaline earths and 
heavy metals, are insol. in water. Lower oxides, 
and also the sulphides, produce MoO, when 
heated in air; MoO, readily dissolves in alkali 
solutions. Insol. mol^lates are brought into 
soluble forms by fusion with alkali carbonates. 
All Mo compounds may be changed to soluble 
alkali snlphomolybdates by fusion with NaXO, 
and S. Phosphomolybdates are readily soluble 
in NH,Aq. Mo compounds impart a yellow 
colour to the borax bead when heated m the 
oxidising tlame, the colour disaiipcars on cooling; 
in the reducing flame, they give a dark-bi’own 
colour, the bead is opaque if excess of Mo com¬ 
pound is present. They give a clear green 
microcosmic salt bend in tho reducing flame, 
and in the oxidising flame a bead which is 
greenish when hot and colourless when cold. 
In solqlion. Mo compounds give a brown-black 
pp. with H,S, soluble in Nil, sulphide; solu¬ 
tions of molybdates give blue-colourcd com¬ 
pounds by tho action of reducing agents. When 
MoO, or a molybdate is evaporated with oono. 
H,s 6 „ and then allowed to cool, the acid be¬ 
comes deep blue in colour; this reaction dis¬ 
tinguishes molybdates from tungstates; the 
blue colour docs not appear if antimonio or 
stannic salts aro present, unless the substance 
has been welted with a few drops of phosphoric 
acid, and evaporated to dryness, before addition 
of H,SO, (SchSnn, Fr. 8 , ,379 ; Maschko, Fr. 12, 
383). If Zn is put into solution of a molybdate, 
a few drops of cone. KCNSAq are added, and 
then enough HClAq or It,SO,Aq to cause slow 
evolution of H, a carmine-red colour is produced, 
even with part MoO,; ether removes tho 

coloured compound (Braun, Fr.i, 36). Liquids 
containing molybdates yield deep-red solutions 
(sulphomolybdatcs) by boiling with yellow NH, 
sulphide (Braun, Fr. 6 , 86 ). 

Mo is estimated (1) as metal by reducing in 
H (Kammelsberg, P. 127, 281); (2) as MoO, by 
oxidising in air or by HNO,Aq (v. d. Pfordten, 
D. 15, 1927); (3) as PbMoO, (Chatard, B. 4, 
280; V. also Ullik, A. 144, 217); (4) by reduc¬ 
tion with Zn and titration by means of standard 
KMnO,Aq (Wemcke, Fr. 14,1; v. d, Pfordten, 
B. 16,1927); ( 6 ) by the reaction of MoO, with 
an acidified solution of KI, whereby I is set free 
and is determined by standard Na,8,0,Aq 
(Mauro a. Dancsi, Fr. 20, 607). 

Molybdenum, Acids of, and their salts. The 
oxide MoO, is slightly sol. in water; o. 600 
parts cold water dissolve 1 port MoO,. The 
solution reddens litmuso Several hydrates of 
MoO, have been isolated. MoO,.H,0 = H^MoO, 
was obtained by Ullik, and also by Vivier (o. 
infra)-, the hydrates MoO„2II,0, 2MoO,.H.,0, 
4MoO,.H.,0, 6MoO,.H.,0, and 8MoO,.H.,0, have 
also been prepared; some of these are soluble, 
and some are insoluble, in water. Several series 
of salts are known; these ,patts may be repN- 
sented as derived from hydrates of MoO,; in 
some oases the hypothetical hydrates have been 
isolated, and in other cases they have not been 
isolated. Besides reacting as fie anhydride of 
more than one acid, MoO, reacts with some 
oxides more aoidio than itself to form com- 
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iwTtiiin acids—c.ff. 'with HCl, HjPO,, H^sO, 
compounds thus lormed have acidm reac¬ 
tions S yield salts {v. Antimoko-moptsdates, 

l^SENO-MOMBDATES, PHOSrHO-MOLTBDATEB, p. 426, 

also MoL-rncEmm normal 

or h|dro% MoO,(OH)„ 

2 Aft AA 1 \ nhtained this compound by allowing a 
iSlutffi “oWato Fn HNQ.Aq to stand 
time! also by heating f binary NH, 

molybdate solution with its form^^a 

tn ft0®-60® for some days. IiiMo 04 forms a 

‘iL olminJte needles; « 

o w Ma O. The hydrate 2MoO;,.llay 
(= M'oO,(bH)rMoO,) was obtained 
144, 329) by the action of oxocss of HjSOjAq on 
the Ba salt formed by adding Baf^jAq to 
ordinary NH, molybdate solution* filtering, 
over and -Jrying^^ihe gum-l^e 

residue over H.,SO< for some months, or at 100 
(UUik, Tisa: 373). H,Mo,0, is a gum-hke 

amorphous solid, e. sol. water. i i * - 

8.V,Mo, 0„, and H,Mo» 0 ,^ The hydrates 

4MoO,.H.O ( = MoO,(OH),.3MoO,), and 

iZo .H 0 ' (= MoO,{OH) .7 MoO,) are formed 
similarly to fiMoO.-IBO, the drying being con¬ 
ducted at 120”, and ICO’-170”, '•espeef'-o’y 

fxl These compounds are amorphous soiio^s, 
M Sabaneieff(X B..1889 [1] 615 ; 
abstract in S. 23 (Ref.) 87) ob amed “ Colloidal 
form of H^MOaO,,, si. sol. water, by diying for 
some weeks over H^SO^; the formula was deter- 
mined by applying Raoult’s law (c/. Mop^upab 
WEIOHTS, p. 417). For other hydrates of MoOj.viz, 
Lo,.2ap and 6 M 0 O..HP, ti. Htouates of 
MOPVUDEN tru TiiioxinB, p. 432. 

Graham (C. J. 1864) obtained a soluble col¬ 
loidal form of molybdio acid (lie does not give 
the composition) by dialysing an 
tion of Na molybdate, to which excess of HClAq 
had bLn addel until the liquid in the d.alyscr 
wts free from NaCl and HOI. Graham describes 
the solution of molybdio acid as yellow, astrin¬ 
gent to the taste, acid to test paper, and 
possessed of much stability’; 

Na.,COj with evolution of COj-, ^"<1 hccame in- 
sol' when heated for some time with a strong 

^^%hloromolybdie acid HjMoO.Cl, 

{ = MoO(OH),cy. (Molybdenum 

ehloride). This compound is obtained by pass¬ 
ing HOI over MoO, at 160”-200“ pebray, C. H 
46 1101). It forms a loose, white, crystojhne, 
mass; e. sol. water ;«ablimed unchanged in HCl. 

Thiomolybdie aetd and thiomolyb- 
dates; V . Mopybdenph, thioacids o», and 
THNm 8A1.T8, p. 434. 

Molybdates. A great many molybdates are 
known; they are more or less closely related to 
the chromates. The following olassiflcation is 
fttt rivSi by TWik (W. A. B. 60 [2] 296), and 
now generally adopted. B = divalent metal. 

Trinuttbdala, EMo.O,, or . 

qelomeltiMa, « BO 8 }^.. 


These are a few “oly^ate* wUA do not belong 
to any of these dlasses, a.p. 6Al,0,.2MoO„ and 

2Ba0.6MoOt. , •* 

The alkali monomolyMatea are produced by 
dissolving MoO,.®H.O. or MoO., in 
quantities of alkali, in solution or molten, they 
are easily sol. in water. The other salts of thw 
series are generally insol. >“,wbter; they are 
produced by ppn. from the alkali wits, orj^ra 
crystals by fusing Na.MoO, w‘th NaCl and me¬ 
tallic chlorides (Schultze, A. 126, 55). The 
alkali dimolybdates are formed by fusing Mou, 
and alkdii carbonates in the proper proportion, 
or by the action of MoO, on molten alkali nitrates 
(Ollik, A. 144, 214). The Irimolybdatea are 
formed by boiling metallic carbonates with con¬ 
siderable excess of MoO, and water, filtering, 
and allowing to evaporate in the air. 1 hen 
salts are generally easily sol. m hot .vato., DM 
only slightly sol. in cold water; many of them 
exist both in crystalline and amorphous forms, 
tho amorphous varieties are readily std. in cold 
-ft-ater (UUik. A. 144, 227 ; 153,376). The tetra- 
molybdates may be obtained by rapidly evapo¬ 
rating very small quantities of the 
which yield trimolybdates when allowed to eva- 
porato slowly. They form hmoi-phou^ brittlo, 
masses, which slowly decompose with formation 
“f trimolybdates (UUik, A. 144.321). Crystal- 
Usable acid totramolybdates are 
tained by adding a fair excess 
of mono- or diinolybdates; addition of a httle 
acid to such solutions generally throws down 
trimolybdates. Very lev octo-ot decamolybdates 
have been prepared. 

The following table presents the oomposiUon 
of the chief molybdates. The small figures after 
the formulm refer to tho Ust of memoirs give 
after this table •— 

Moltbuates. 

Monomolybdatea, BMoO, or EO.MoO,. 
(NH4 ).,Mo 04 (also infra. Mg salts). (23, 27) 
5(NHj,MoO,.Mn,Mo40,,. 12aq. ( 22 ) 

BaMoO,. (1,23) 

BeMoO,3eO,H,. 6aq. (24) 

CaMoO,. (7) 

CoMoO,. (1, 89) 

CoMoO,.2NH,.aq. (33) 

3CuMo04.CuO,Jl.,.4aq. (n) 

Fe,,(MoO,),.MoO,. 7aq. (34,1) 
Fe,(MoO,)r2MoO,.16aq. (20) 

6 Li/iIoO,. 2 aq. ( 17 , 26 ) 

MgMoO,. 6 aq. (12, 21,26) 

MgMoO,.(NH,),MoO,.2aq. 02) 
MkMoO,.K.,MoO,. 2aq. 02) , • ^ _ w 

MnMoO, (v. supra, NH, salts; and mfra, K 
salts). 0,22,89) 

HgjMoO,. (29) 

NiMoO,.2NH..aq. (1, 83) 
fcMoO, (also supra. Mg salts), (28, 23, 14) 
2K,MoO,.Mn,Mo.O.,.12aq. (22) 

K,Mo04.2Na,MoO,.14aq. (U. 26) 
8Bb,Mo04.4MoO,.4aq. (20,81) 

Ag.,Mo04. (38) 


Oeumolsidater, Mo.6„ « EaSl^.; _ . » 

fribatU bep(snolabSaIaia^Ke,OM or SBO.TMoo, » 


aerlved fmm 

" Z tapoUutlcal H.Mo.O,.pr H.OAM0O* 
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Ag,MoO,.4NH,. (J6) 

aj^jMcO^-SMoO,. (S8) 

NaiMo 04 . aaq (also supra, E salil). (38, 38,3S) 
BrMoO,. (1) , 

TijMoO.. (36, 87) 

.8TI,MoO,.6MoO,. (87) , 

8Tl,MoO,.3MoOr (87) 

ZnMoOj. ( 1 , 39) 

Dimolybdates, BMo^O, or EO.SMoOj or 
BMoOi^MoOy. 

AUMOjO,),.8(NHJ,MojO,. 20aq. ( 18 ) 
A!,(Mo,0,),.8KjMOjO,. 20aq. ( 28 ) 
Al,jMoaO,)r8NasMosO,. 22aq. ( 28 ) 

(NH,),Mo,0, (also supra, A1 salts, and infra Cr 
salts). (38) 

Or,(Mo,O,),.8(NHj4MoA-20aq. (19) 

Cr,(MOjO,)i-8K2MojO,-20aq. (19) 
Cr,(Mb,0,)S.3Na4Mo,0,.21aq. (w) 

HgjMOjO,. (29) 

Na,Mo,0,‘ O) 

Trimolybdates, IlMo,0„ or EO.SMoO, or 
BM 0 O 4 . 2 M 0 O,. 

(BHJ.M 0 .O,,. aq. (36, 83) 

(NHj.Na)Mo,0,i- ^9- (38) 

BaMo,0„. 3aq. (33) 

CaMO|0,r 6aq. (7) 

OoMOiO,,. lOaq. ( 11 ) 

2CnMo,0„. 9aq. (11) 

MgMOjO,,. lOaq. ( 12 ) 

E,Mo,0„. 3aq. (9, 23) 

Na,Mo,0„. 4aq, and 7aq. (t, 38 ) 

g laNH,)Mo,0„.aq. (38) 
nMo,0,r lOaq. ( 11 ) 

Tctramolybdates, RMo,0,j or E0.4MoO, or 
BMoO,.3MoO,. 
raflJ,Mo,0„.aq. ( 26 ) 

BaH,(Mo 40 „)r 17aq. (a) 

CaMOjOu-Oaq. (7) 

OaH4(Mo40,Jpl7aq. (7) 

MbA(Mo,0„)p 19aq. (is) 

KEMO 4 O,,. 6 aq. ( 10 ) 

NaHMo,0„.8aq. (la) 

NajMOiOi,. 6aq. (8) 

ZnMo,0,r 8aq. (11) 

Oetomolybdates, SMo,0„ or EO.SMoO, or 
EM 0 O 4 . 7 M 0 O,. 

Na,Mo,0„.4aq. (l*,a) 

NaHMo,Oa.4aq. ( 1 % 6) 

Dteamolybdatss, BMo„0„ or EO.lOMoO, or 
BM 0 O.. 9 M 0 O.. 

Ma,Mo„0„.12aq. (1», 6) 

Tribasie heptamolybdates (sometimes called 
seven-thirds molybdates), B,Mo,0,4 or 
8 BO. 7 M 0 O, or EMo 04 . 2 B 0 . 6 MoOr • 

(NH,)J{o.O„.4aq (ordinary ammoniun? molyb¬ 
date). (la, 38, 38, 37) 

Ba,Mo,OH.9aq. (38,81) 

Mg,Mo,O„.20aq. (13) 

K,llo,0„.4aq. (38, 38) 

Na,Mo,(}M. 22aq. ( 18 , sa, 8a) 

Molybdates not included inforegoing classes. 

6A1 A2MoO,. (18,38) 

4(KHj/)J)MoO,jtq. (88) 


2Ba0.6MoO,. Caq. (38) 
0nO.2(NHJ,O.6MoO..9aq. ( 81 ) 

7(NH4 ,0.2Na,0.21MoO,.16aq. ( 28 ) 
7(NH,),O.3Na,O.26MoO,.80aq. (36) . 

For some other compJex molybdates, *. BSr- 
wald, O. C. 1886. 424 (Abstract in 0. J. 60, 17). 

Molybdates of Cd ( 1 ), Di (Frerichs a. Smith, 
A. 191, 366), La (F. a. F., le. p. 866), Pb (38), 
and Manross, A. 82, 868), and Sm (Cldve, Bl. 
[2] 43,170), have also been prepared. 

Memoirs where accounts of the molybdates 
wUl be found :—(1.) Schnltze, A. 126, 66. 
(1».) TJllik, (V. A. B. 60 [2], 296. (2.) Dllik, ^t. 
144,214. (8.) ibid. id. 144, 821. (i.) Ibid. id. 
144, 227; 163, 876. (6.) ibid. id. 144, 223. 
(6.) Ibid. id. 144, 836. (7.) Ibid. id. 144, 231, 
827, 834. (8.) Ibid. id. 144, 208. (9.) ibid. id. 
144, 230. (10.) Ibid. id. 144, 334. (11.) Ibid, 
id. 144,2^2, 233. (12.) Ibid. id. 144, 846; 163, 
868. (13> Ibid. id. 144, 219. (14.) Ibid. id. 
144, 233.' (16.) Ibid. id. 144, 839. (16.) Eam- 
melsberg, P. 127, 298. (17.) Ibid. id. 128, 311. 
(18.) Struve, J. pr. 61, 449. (19.) Ibid. id. 61, 
467. (20.) Ibid. id. 61, 469. (21.) Ibid. N. 
Petersb. Acad. Bull. 12,142. (22.) Ibid. I. pr. 
61, 460 to 466. (23.) Svanberg a. Struve, J. pr. 
44, 257. (24.) Atterbcrg, J. 1873. 268. (26.) Ber¬ 
lin, J.pr. 49, 445. (26.) Delafontaine, J. pr. 
95, 136. (27.) Fluekiger, P. 86, 694; cf. 

Werncke, Pr. 14, 14. (28.) Gentele, i, pf. 81, 
414. (29.) Ilirzel, J. 1852. 419. (30.) Jean, 
C. It. 78, 1436. (31.) Jorgensen, Gm.-K. 2 [2] 
217. (32.) Kammerer, J. pr. [2] 6, 368. 

(33.) Sonnonschein, J. pr. 63, 340. (34.) Stein- 
acker, J. 1801. 238. (36.) Widmann, Bl. [2] 20, 
64. (36.) Zenker, J. pr. 68, 486. (37.) Flem¬ 
ming, J. 1868. 250. (38.) Mauro, B. 14, 1379. 
(39.) Coloriano, Bl. [2] 60,451. For an account 
of the crystalline forms of many molybdates v. 
Zepharovich, W. A. B. 68 [2], 111. 

To indicate the methods of preparation and 
properties of the molybdates, short descriptions 
are given of the NH, and Na salts; for the 
others, reference must bo made to the original 
memoirs. 

Ammonium molybdates. (1) Monomolyb¬ 
date, (NH,).jMoOj. Prepared by dissolving 
MoO, in excess of very cone. NH,Aq, and ppg. 
by alcohol; obtained in small monoclinic crys¬ 
tals by spontaneous evaporation of the tri¬ 
molybdate in cone. NH 3 Aq. Ethoresces in air, 
vfith loss of NH,; with water, forms an acid 
salt. Forms double salts with MgMoO, and 
MnjMo.Oji- (2) Dimolybdate, (NH,),MOjO,. 
Prepf.red by evaporating the mother-liquor from 
which the monomolybdate ha's separated; a white 
crystalline powder. Forms double salts with 
Al 3 (Ma|, 0 ,), and Cr,(Mo.,0,)r ( 8 ) Trimolyb- 

date, ^H 4 ),Mo, 0 ,„.aq. Prepared by slow derom- 
position of ordinary NH, molybdate solutions, 
at temperatures below 10“. Lnstrous needles; 
easily sol. hot water, si. sol. cold water. Forms 
a double salt with Na^MojC^,. (4) Tetra- 
molybdate, (NH,),Mo,0|raq. Prepared to 
dlowly decomposing solution of ordinary NH, 
molybdate by HOlAq or HNOAq; the solution 
eventually becomes filled with crystals of the 
tetra-salt,sndtheUqnidisfreefromMo. {S)Tri’ 
basic hsptamolybdath (NHJ,Mo,Ou.4a4 
(•i8(NH,),0.7UoOr4Bq). This is m ortwuMy 
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ammonium molybdaU nwd as a reagent tor 
phosphono aoid, &a, Orystallises from soln- 
tiou ot HoO, in NE,Aq, in large monoolinio 
prisms, nnohanged in air. The same salt or;s- 
tallises with 12aq from the mother-liquor. 

Treatment of ammonium molybdate 
residues. Venator Mr. Ph. [3] 23,713) recom¬ 
mends to add enough FeCl,Aq to give a brownish 
dolour to the solution; to ppt. phosphoric aoid b; 
NH|Aq; to filter, and add BaCLAq whereby Ba, 
molyb^te and BaSOi are ppd. The pp. is 
thoroughly washed with hot water, and boiled 
for a long time with (NH,),S 04 Aq ;* NH, molyb¬ 
date separates from the filtrate on evaporation. 

Sodium molybdates. (1) Monomolybdate, 
Na^MoOi-Saq. Prepared by fusing together equi¬ 
valent quantities MoO, and Na^CO,, dissolving 
in water, and evaporating; also by dissolving 
MoO, in NajCO^q; also by neutralising the 
solution of any of the other Na salts by Na^COj. 
Small lustrous tablets; sol. water, solution has 
an alkaline reaction. Solutions evapoAted under 
6° give a salt with lOaq; these crystals effloresce 
to the salt with 2aq. Forms a double salt with 
E,MoO,. (2) Dimolybdate.'S&.Mo.p.,. Prepared 
by fusing together MoO^ and Na^COjin the proper 
proportion, and treating with a little cold water; 
also by adding MoO, to the equivalent quantity 
ot molten NaNO, (only half of this is decom¬ 
posed), and treating with cold water. Small 
lustrous needles; sol. with diliiculty in water, 
hot or cold. Melts at incipient redness, and 
crystallises on cooling. An aqueous solution ot 
this salt evaporated to a syrup yields crystals of 
NOjMojOj.aq; easily sol. water. (3) Trimolyb¬ 
date, NUjMojOir^aq. Prepared by saturating 
warm NajCO,Aq with MoO,, filtering, and allow¬ 
ing to evaporate spontaneously; also by adding 
excess of HNO^Aq to a cone, solution of MoO, in 
Na^COiAq; also by adding acetic acid to solu¬ 
tion of Na„Mo,0„.22aq; also by spontaneous 
evaporation of solution of NaHMo,0|,.8aq after 
addition ot 1 or 2 formula-weights of lla,GO,. 
A voluminous pp. consisting of fine needles. 
Small quantities of a hot cone, solution of this 
salt give Na,Mo,0„.4aq on rapid evaporation; 
amorphous mass, easily sol. water. Forms a 
doubloBaltwith(NH,),Mo,0|,. (4) Tetramolyb- 
dates} (o) Normal salt, N.a,Mo,0|,.6aq. Pre¬ 
pared by adding the proper quantity of HClAq 
to Na,MoO,Aq, and evaporating; also by sponta¬ 
neous evaporation ot solution of NaHMo,0|,.8aq, 
to which a little NaCl has been added. Easily 
sol. hot water, si. sol. cold water. (2i) Acid salt, 
NaHMo,0|,.8aq. Prepared by adding the proper 
quantity of HClAq to Na,MoO,Aq. Barge mono- 
clinic crystals; so^ water, hot or cold. Molts 
below redness. (5) Octomolybdates', (a)Nor¬ 
mal salt, N8,Mo,Oa.4aq. Prepared by digesting 
the acid salt with 1 formula-weight NaJcO, in 
water. A white insol. powder. (6) A<kd salt, 
KaHMo,0„.4aq. Prepared by adding excess of 
oono. HNO,Aq to boiling Na,MoO,Aq. A white 
pp. (G)Z)«c<im^p6(fa<«,N%Mo,„0„.12aq. Pre¬ 
pared by adding 2HClAq to Na,MoO,Aq, and 
evaporating on the steam^ath. Separates as a 
white, almost insol., crystalline powder. (7) Tri- 
basic heptamolybdate, KB,Mo.O„.22aq 
(••8Ka,0.7MoO,.22aq). Prepared by dissolving 
MoO, in the oatculated quantity of Ka.,00, in 
water; also by mWng equivalent quantities of 


Ka,Mo,0,, and Na-CO, in solution, and eva¬ 
porating; also from a solution of MoO, in 
NaOHAq or Na,CO,Aq, by adding HNO,Aq as 
long as the pp. of trimolybdate redissolves and 
until the liquid acquitbs an acid reaction. 
Large, lustrous, monoclinio prisma; easily sol. 
water; * solution reacts acid. Melts when 
wanned, and crystallises on cooling; the molten 
salt is insol. water. There are also several 
complex double sodium molybdates. 

AiraraoNO-, AitsKNo-, floo-, rnosrno-, siLloo-, 
VASAnO-, M U.VnDATES. 

Antlrronoso-molybdates. These salts are 
most simply regarded as compounds of Sb., 0 , 
with lIoO, and basic oxides; they are obtained 
by boiling SbOCl with an aoid molybdate solu¬ 
tion (Gibbs, P. Am. A. 21,93). 

Antimono-molybdates. Some of these salts, 
compounds ot Sb,0, with MoO, and brsic oxides, 
are described by Gibbs [P. Am. A. 21, 105)i 

Arsenoso-inolybdates. Described by 6 ibbs 
(l.c. 21, 81). The former salts are obtained by 
boiling A 8.,03 with oono. solutions of aoid molyb¬ 
dates; the latter by oxidising the former in 
alkaline solution. (For composition of fore¬ 
going complex salts v. abstracts of Gibbs’ papers 
in O. J. Abstracts, 1880. 420, 511; 1887. 113; 
t). also Putahl, B. 17, 217; Debray, C. B. 78, 
1403; Struve, J. pr. 68 , 49.3.) 

Arseno-molybdio acids. Compounds of 
HjAsO, with MoO,; v. Soyberih, B. 6 , 391; 
Debray, O. B. 78,1408; Struve, J. pr. 68 , 493. 

Begarding the relations of the antimono- and 
arseno- molybdates to the phospiio- molybdates, 
V. Phosphomolybdates, p. 420. 

Fluo-molybdatos. A number ot salts are 
obtained by dissolving molybdates in HFAq and 
evaporating; others are fonned by dissolving 
metallic oxides along with MoO, in HFAq and 
evaporating; other salts are produced by dis¬ 
solving hydrated MoO, along with metallic 
oxides in HFAq and evaporating; others by 
dissolving MoCl, in alkali fluorides. These salts 
may bo regarded as fl»omolybdates\ most of 
them belong to one of the, series M‘ 3 MoO,P„ 
M'MoO,P„ or M*,MoOF,; the first may 
looked on as salts of the hypothetical 4cid 
H 2 MoO,P„ derived from n,MoO,; the second 
may bo looked on as salts of tho hypothetical 
acid HMoO,P„ derived from H,Mo,0,; and the 
third as salts ot the hyimthetical acid H,MoOF„ 
derived from tho hypothetical HjMOjO,. The 
foregoing, and other, fluomolybdates may also 
bo regarded as compounds of metallic fluorides 
with MoO,F, and MoOF,, respectively. 

Ffuomonomofy 6 (iaf«s,M‘,MoO,P,. Those 
salts, which may also bo represented as 
2MF.Mo0.p!'„ are generally obtained by dissolving 
monomolybdates in HFAq; most of them are 
sol. water, and crystallise well. When caretuUijr 
dieated in air, many form molybdates, otherk 
give r&fducs of metallic oxides (Delafontaine, 
J. 1807. 233). The chief fluomonomolybdates 
are tho following. (NH,)MnOi^ 4 -HsO > trioUnic 
tables, by adding slight excess of HFAq to a 
strongly ammoniacal solution of ordinary MH,: 
molybdate, and evaporating; when heated, H,0 
and HF are evolved and blue oxide of Mo re¬ 
mains. (NH.)MoO,F,; rhombic plates (Mauro, 
Mem. B. Acad, del lAncei [4] 4, ' 481). 
'OoMoO,F,.6H,0; dark-red efflorescent crystals, 
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obtained by dissolving equivalent weights of * ever, exooad 6, in one case n-=14 when Ba Agj 
CoO and MoO, in HFAq, and evaporating. Gibbs); B = basic metal usually Na, K, or NH,; 
K^oOjFi.HjO; lustrous, triolinio crystals, ob-1 x is generally large, varying from 8 to 46. The 
tained by dissolving JjMoO, in ITF.Aq, also by ‘ chief sub-classes of those phospho-molybdatel 
adding KF to MoOj dissolved in Ub’Aq. Other are the following (Gibbs):— 

10MoO,.2PjO5.5B.jC'.inq ; ll = NH, and K, ® ■=? and 20. 

10MoOj.2PjO,.CBjO.a;aq; B = NH„ K, Ag, s = 14; R=Na, I ■■ 28. 

3 ‘ 2 Mo 03 . 2 Pj 05 . 6 R^O.®aq; B = NH,, x = 28. 

8 GMoO,. 2 P, 05 . 2 B.j 0 .a;aq; B = Na, x undetermined, > 10. 

80.\IoOj.2PjOj.4B.jO.®aq; B = Na, ® „ >8. 

41MoO,.2P.,Oj-6R20.a:aq •, B = K, ® = 22. 

44iMoOj.2P.A-6Bj.O ; B = NH,. 

44MoOj.2P.,Oj.OU20.®aq; R=NH„ ® = IS and 24. 

441ioOj.2P.A.6R..O.a:aq; B = K, ®=^21. 

41MoOj. 2PA-14R O-aaq; B = Ag, ® = 28. 

481IoO,.2P.A-2B«6-aaq: B = JOo.,(Niy.(NO.,),0, ® ^ Id. 
48Mo03.2PA-4RsO.*a<i; E = K,® = 8. 

ialtsofthitiscriesnreCdMoOA.NiMoOiiyCllaOi Thconly phospho-violiihdic ncfdwhich 
Bb^oOjF^.ILO, 2Na2MoOjF,.HsO, has bee^j isolated is 48MoOj.2PjO-.6H,0.3'aq j 

TljMoO^,.H,0, ZnMoOjP,.CH_6. three hydrates are known in which ®=54, 22, 

Fluoaimolybdates, M'jMoARe and 100 (Gibbs). 

M’MoO-iFj (Pelafontaino, J. 1867. 233). These The salts with 6E,0 are regarded by Gibbs 
salts may also be represented as MF.MoOjF^; as normal salts; those with less than GB.O 
they are obtained by dissolving dimolybdates in generally have acid reactions. TloUxo ordinary 
HFAq, or by treating the salts M‘,MoOjF, with ammonium phospho • molybdate — ob. 
HFAq. The chief salts of this series are tained by adding excess of a mineral acid 
NHjMoOjFj-IIsO, and KMoOjFa.HjO. to a solution containing MoOj, P.;0.„ and an 

Fluomolybdates other than the fore- NH, salt — Gibbs assigns the composition 
going. The salts (NH,),Mo().A (or 48MoOj.2PA-5(NH,)jO.U20.lCaq (c/. Svanberg 
MoOsFj.3NH,F) and (NH,),MoO„F„-(NH,)jMoO, a. Struve, J.pr. 44,291; Nutzir.ger, Pharmaceut. 
(or MoO2F2'4NH,P.(NH,)-Mo0,)* are described Vierteljahresschrift,i,5ii) ■, Sonncnschcin,/.pr. 
by Mauro (Mem. R. Acad, dei Lined [4] 4, .'iO, 342 ; Lipowits, P. 109,135 ; Seligsohn,/.pr. 
481). The same chemist (Q. 10, 179; v. also 67, 470; Hundoshagen, Fr. 28, 141, 172, who 
B. 16, 2509) describes the following salts:— says that when dried above 130“ the salt is 
K,MoOF,.a,0 (or MoOFj.OKF.H.O); obtained 12 Mo 05 .(NH,),PO,). 

by dissolving MoOlj, or MoO,,.rHjO, in cone, hot Gibbs (i.c.) describes four other series of 
KFAq, and crystallising: KsMoARm-H-jO (or phospho-molybdatcs:— 

8MoOF,.6KF.HjO), by dissolving the preceding Mctaphospho-molybdates, 
salt in HFAq and evaporating: (NHJ^MoOFj »iMoOj.nliPOj.pBG.xaq. 

(or MoOF 3.2NU,F), by dissolving MoO.-xHjO in Hypophospho-molybdates, 
HFAq.addingNIljAqtillthcgrcenliquiibeoomes mMoO;,.iili.,P02.j)RjO.®aq. 
reddish, then adding HFAq till a green colour Phosphoroso-molybdates, 
is produced again, and evaporating considerably OTMoOj.itII,VO,.pBp.®aq. 
at a moderate temperature: (NHJjMoAb'i cHaO Phosphoroso-phospho- molybdates, 

(or 3MoOF,.5NnjF.AO), by dissolving the pre- j«MoOj.7iPjO.,.»i'H3PO;,.pBp.xaq. 
ceding salt in warm HFAq and evaporating. Metaphospho- moli/Matcs, represented by 

Phospho-molybdates. Tlic phospho-molyb- 10MoOj.4NH4pOj.3(NH,).;O.9aq and 
dates have been examined by Berzelius, Svan. 14MoO:,.3Ba(PO.,).i.Ba0.65aq 

berg a. Struve (/.jrr. 44, 299), Debray (Bl. 12] 5, ore converted by acids into orthophospho. 
404), Bammelsberg (B. 10, iWo), Finkenor (B. molybdates (Gibbs, P. Am. A. 21,116). 

11, 1638), and especially by Wolcott Gibbs Hypophospho- molybdates arc repre-sented by 
(P. Am. A. 17, 62; 18, 232; 21, 50). These 8MoOj.2H,PO.,2(NH,)j0.2aq; this salt was ob. 
salts are produced when phosphoric acid or a tained by mixing NalljPOjAq with solution of 
soluble phosphate is added to solution of a (NH,)jMo,Ojii adding HClAq (0., P. Am. A. 
molybdate, with or without the presence of a 18, 232). 

free acid; also by fusing together phosirhatcs Phosphoroso- molybdates are represented by 
and molybdates; by dissolving molybdates in. 24MoOj.4H3POi.4(NH,),0.®aq, in which a«=17 
soluble in water in phosphoric acid; by digest, and ^5; obtained by adding HjPOaAq (pro- 
ing HoO|With an alkaline phosphate; and by duoed'by adding water to PCI,) to solution of 
treating mixtures of insoluble phospl^es anci (NH|)„Mo,0,, (G., P. Am. A. 18, 237; 21,89). 
molybdates with a dilute acid. The phospho- Phosphoroso-phospho- molybdates are repre¬ 
molybdates of the fixed alkaline bases may be sented by 72MoO,.3PA.2H,PO,.9(NH,),0.38aq; 
dehydrated by careful heating, but MoO, is obtained by adding the product of the de- 
generally partially volatilised. Solutions of these composition of PCI, by H,0 to solution of 
salts in NB[,Aq are decomposed by H,S With •l0MoO,.2P,O,.6(NH,),O.14aq (G., I.c. 21,96). 
formation of thio-molybdates. Note.— Pyrophospho- tungstates have been 

The phospho-molybdates belong to the gene- isolated, of the form 22W0,.9P,0,.pB.,0, p =» 18, 
tal form mMoO,.2P,0,.nB,0.z'aq; m is always an 18, and 20; an ortho-metaplwsplw- tttngsmtehM 
even number varying from 10 to 48; n varies, also been prepared, 

from 3 to 6, and is generally»6; » may, hovi- 23W0,.3(P,O,.8K,O).6NaP0,.3E,0.2Na,0.42aq. 
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Corresponding molybdates have not yet been clasjed by Gibbs (P. Am. A. 21,121) as belong- 
isolated. ing to tlie forms 10Mo0,.M.O,.2K,O.16aq, where 

Besides the foregoing phospho-molybdates, M - Al,Cr,Fo; 12MoO,.M20,.CK,0.iH.,0, where 
representatives of phosphovanado- and M = A!,Cr,I’’e, » = NH„ K, or Na, and a: is geno- 
phosphostanno - molybdates have been rnUy = 20 to 22; and i6MoO,.MnA-5Bi0.12an 
prepared by Wolcott Gibbs. where NH, and K. 

Vhoaphomnado- molybdates are represented Mofybdenain, alloys of. |Io alloys with 
by 28MoOa.2PyO,..16 V20^.i6(NH,)20. ICfOag, and several metals. With aluminium ; a crystalline 
48MoO|.2PjO5.V2O5.7(NH4)2O.80ag. These salts powder consisting of microscopic rhombio 
are obtained by digesting MoO, with solutione prisms, approximating in composition to MoAl,, 
of phosphovanadates, mPjOj.wV.Oj.pBjO ; by is obtained by melting together 1 pt. MoO, dis¬ 
heating solutions of vanado.-molybdates, solved in HPAq and evaporated to dryness, 2 
mMoO,.nVjO,.pB,0, with alkaline phosphates pts. cryolite, 2 pts. KCl.NaCl, and 1 pt. Al, and 
in the presence of acid; and by heating V,0, dissolving excess of Al from the regulus by 
with solution of an alkaline phospho-molybdate NaOHAq (Wbhicr a. Michel, A. 115,102). With 
(Gibbs, l.c. 18, 25.1). iron; grey, hard, brittle, alloys are obtained by 

Pltosphostanno molybdates ; the salt dircclly' fusing Iho metals together; by reducing 
16Mo0,.3P20,.4Sn0j.8(NH,),0.28aq is obtained I’eA.4.MoO, in II at full red heat, an alloy of 
by pouring solution at SnCl,.2NH,01 into a hot the composition M(>,Fe is obtained (Steiai.cker, 
solution of the acid NH, phospho-paolybdate Uebereiniye MolybdanverbindungenlGbttyn^'on, 
10MoO,.2P.A-6(NH,).,O.7aq (Gibbs, tc. 21,120). 1801]). Alloys with Cu, Au, Pt, and Ag have 
The arseno-molybdates already referred been described. An alloy of Mo with ted was 
to (p. 425) belong to the scries found in plates in Utah (Silliman, Am. 8. [8] 6, 

mMoO,.nA8,0,.pB,0.a:aq {arsenoso- compounds) 12.S). 

where TO = 6, 8, and 12, n = 3, 2, and 6,p = 2 and Molybdenum, bromides of. Mo combines 
3 (K=NH„^Mn, jBa), and ®=0, 13, and 24 directly with Br to form three bromides MoDr„ 
(Gibbs, P. Am. A. 21, 81), The antiviono~ MoBr,, and MoBr,; no MoBr, corresponding 
molybdates («. p. 425) belong to the series with MoCl, has been isolated. When Br is 
17MoO,.3Sb,0,.6(NH,)20.21aq (antimonoso- passed over strongly heated Mo, an oxybromido 
compounds) ; and the series is formed, then a groenish-grey sublimate of 

7Mo0,.4Sb,0,.6(NHJ,0.12aq (anltmono- com- MoBr, near the heated part of the tube; the 
pounds) (Gibbs, P. Am. A. 21,33 a. 105). metal becomes yellow-red and is eventually con- 

Eilieo-molybdates. Alkali molybdate solu- verted into MoBr,; between the MoBr, and 
tions produce yellow pps. when added to solu- MoBr,, isolated lustrous black needles of MoBr, 
tions of alkali silicates in presence of HNO, are formed. The only halogen compound of Mo 
(Knop, 0. 0.1857. 091, 801; Bichter, D. P. J. which has been gasified, and the mol. w. of 
199, 183). According to Parmentier (0. B. which is known in the gaseous state, is MoCl,. 
92, 1234) these pps. have the composition Molybdenum didbomide, MoBr,(Mo,Br..Br,). 
13MoO,.M‘,f5iO,.®Il,0. P. obtained the acid {Molybdous bromide). 

12MoO,.H,SiO,.24H.,0 from the mercurous salt Preparation. —1. By passing Br vapour, much 

{C.B. 94, 21.3). This acid forms large yellow diluted by CO„ over strongly heated Mo (Atter- 
regularoctahedra.ineltiiig at 45° and dccompos- berg, A. 1872. 200).—2. By passing Br vapour 
ing below 100° ; easily soluble in water and dilute over Mo at a moderate temperature; or over a 
acids ; decomposed^ by excess of NIIgAq or heated mivlure of MoO., and 0, strongly he.ating 
alkali carbonates with separation of silica. the MoBr, thus produced^ and treating the 

Tanado-molybdates. These salts belong to residue with water whereby unchanged Mo may 
two series (Gibbs, P, Am. A. 18, 240 a. 204). be washed away (Blomstrand, J. pr. 82, 435). 

Vanadio-molybdates. These salts are Properties and Reactions. —A golden-yellow 
represented by 0MoO,.V.,O,.2(NH,),O.5aq, powder; unchanged by heat; insoluble in water 
10MoO,.2V,0,.5BaO.29aq, and and in all acids. Concentrated alkali solutions 

18MoO,.y.,0,.8(NH|),0.15nq ; they are obtained produce alkali bromide and Mo0.a:H.,0 (Blom- 
by digesting VjO, (free from VO.,) with solutions strand, 7. pr. 77,91). Dilute alkali solutions pro.- 
of alkaline molybdates; by heating together duce alkali bromide, and yellow solutions from 
solutions of alkaline vanadates and molybdates which CO, ppts, Mo,Br,(OH),.8H._,0. This com- 
espeoially in presence of acid; by boiling solu- pound, known as molybdenum bromohy- 
tions of alkaline vanadates or mcta-vaiyulates dro®idc, is prepared by slowly adding CO, to the 
{e.g. KH,VO,) witlf MoO,; and by the decompo- solution of MoBr, in KOHAq, or by adding acetic 
sitiun of phosphovanadomolybdatea [v. supra). acid and then passing in CO„ or by decomposing 

Vanadi 0 • van ad ioo-molybdate*. The the solution when hot by NH,C1 (v. Molybdenum 
representatives of this series which hdve boon bronwhydroxide). The reaction of MoBr, with 
isolated are 28MoO,.VO.,.4V,Oi.ll(NH,),O.20aq‘ KOH^ points to the foimula Mo,Br,.Br,forth* 
and 80MoO,.3VO,.2V,O,.14BaO.48aq. Thfy are dibromide; the radicle MojBr, combines wiflj 
obtained by boiling VO, and V,0, with an acid acid radicles to form salts; t>. Molybdenum 
molybdate; by»the partial redaction of vanadio- bronwhydroxide, p. 428. 
molybdates; and by digesting solutions of acid MoLrBBENOM tbibbomidb, MoBr, (Molybdo- 
molybdates with solutions containing VO, atid tholybdic bromide). Obtained by passing Br va- 
Y,0,. _ pourovetgentlyheatedMo,orbyheatingnmixt^ 

* Alumino; ehromieo-, ferrieo; and of MoO, and 0 in Br vapour; any MoBr, and 
mangano-molybdates have been obtained MoO,Br, formed are removed by heating in the 
by Stiuve {Petersburg Acad. Bull. 12, 142) and stream of Br, as these compounds are mors 
Parmentier (0, S. 98, 889), These salts at* Tolatile than MoBr, (Blomstrand,/.jir. 82,48S). 
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Forms a KaclUh-gioen massol sraall intorlaced 
needles. Sublimes srith diffionlty; at bright red 
heat gives MoBr, and Br. Dnohanged b; water; 
insoluble in oono. HClAqandcolddUuteHblOjAq. 
Slowly acted on by diKito alkali solutions; de¬ 
composed by boiling alkali solution with ppn. of 
black Mo,0,.3H.jO (Blomstrand, 2.C.). " 

Moltkdehom TETiunEOMiDE, MoBr, (Molyh- 
die bromide). Formed in small quantity by 
heating Mo tn Br; appears as single, black, lus¬ 
trous, needles. Easily decomposed by beat to 
HoBr, and Br, the temperatures at which it is 
formed and decomposed being not very (’iflerent. 
Fusible and volatile, forming brown vapours. 
Deliquescent; soluble in water, forming a brown- 
yellow eolation from which alkalis ppt. rusty- 
brewn MoOj.a:HjO (Blomstrand, J. pr. 82, 433). 

Molybdenum, bromochlorides of. 
Mo,d 3 r.,Gl 2 .?H ,0 and MOjCl,Brj.3H,0. Produced 
by adding HClAq to a solution of MoBr^ in 
KOIIAq, and by adding HBrAq to MoCl, in 
EOHAq respectively; ef. Molybdenum bromo- 
hydroxide, infra-, and Molybdenum chlorohy- 
droxide, p. 430. 

Uolybdmami.bromochlorohydTOxide of. 
MOjCl 4 .BrOH.xH ,0 ; obtained by adding water to 
an alcoholic solution of Mo^Cl 4 .Br 2 . 3 il 40 ; cf. 
Molybdenum chlorohydroxide. 

Molybdenum, bromofluoride of. 
MOjBr^Fj.dHjO. Produced by adding HFAq to 
solution of MoBr, in KOHAq; cf. Molybdenum 
bromohydroxide. 

Molybdenum, bromohydroxide of. 
MojBr,(OH),. Prepared by dissolving MoBr, in 
KOHAq, and passing in CO, or adding acetic 
acid, or by adding NH,C1 to a hot solution of 
MoBr .2 in KOHAq (Blomstrand, J. ]ir. 82, 433 ; 
cf. Atterberg, J. 1872. 260). The yellow crystal¬ 
line pp., consisting of Mo,Br,(OH) 2 . 8 H.H, is dried 
at 100° or in vacuo over H.SO,: by placing the 
pp. over H. 2 SO 4 the dihydrate MOjBr 4 (OH). 2 . 2 HjO 
is produced. 

Mo 2 Br,(OH), is a red powder; sol. in KOIIAq; 
this solution probably contains Mo^Br^jOK),. 
Addition of acids to. this solution generally ppts. 
a compound of the acid radicle with the group 
MOjCr,; thus HClAq ppts. Mo,Br,.Clj. 3 H 20 , 
HBrAq ppts. MOjBr,.Br 2 . 3 H. 20 , HFAq ppts. 
Mo,Br 4 .F 2 . 3 H 20 , and IllAq ppts. the double com¬ 
pound (Mo,Br,.Ij) 2 .Mo 4 Br 4 ( 0 H). 4 . 8 H 40 . H^SO.Aq 
ppts. Mo,Br,.SO,. 3 H. 40 . luCrjOjAq ppts. black 
MojBr 4 .CrO 4 . 2 H. 4 O. Addition of Nil, molyb¬ 
date and acetic acid ppts. the molybdate 
Mo,Br 4 .Mo 04 . 2 njO. HjPO.Aq, HjCjOjAq, and 
HKOjAq also yield pps.; tnat by UNO,Aq dis¬ 
solves in excess of the acid. Acetic acid and 
CO, reppt. the hydroxide from its solutions in 
alkalis. The haloid compounds of the radicle 
Mo,Br 4 are yellow solids insol. in excess of the 
haloid acids; they are decomposed by boiling 
water giving Mo,Br 4 ( 0 H),.xH, 0 . The sulphate' 
is yellow, and is sol. in excess of H,S 04 ^q; this 
solution gives no pp. with AgNO,Aq; addition 
of HClAq ppts. MOjBr 4 .Cl,. 3 H, 0 . 

The conqiound M0jBr,(0U),.8H,0 might bo 
represented as an oxybroinide of Mo, viz. ms 
Moj 0 Br 4 . 9 H 20 ; but the production of 
MoJBr,(OH), by drying the hydrate, and the ro- 
aotiuns of tnia compound wiu acids, are better 
expressed by representing the compound as a 
compound of the radicle Mo,Bt4 than as an 


oxybromide: a corresponding chlotphydroxlde, 
Mo,Ol 4 (OH)„ exists (t>. p. 430). - 

Molybdenum, hromo-iodide of, Mo,Br 4 lr 
This compound is only known in combination' 
with Mo,Br 4 (OH),; the compound has the com¬ 
position (Mo,Br 4 .IJ,.Mo,Br 4 (OH),. 8 H 20 , and is 
produced by adding HIAq to a solution of 
MoJBr 4 (OH), in KOHAq; cf. Molybdenum 
bromohyd/roxide, supra. 

Molybdenum, chlorides of. MoCl, is formed 
when Mo is heated in Cl free from 0; by beating 
MoClj in H, MoCl, is produced; and MoCl, pro¬ 
duces MoCl, and MoCl, when heated in CO^ 
The formula MoCl, represents the molecular 
composition of the gaseous pentachloride; the 
mol. w. of none of the other chlorides in the 
gaseous state has been determined. 

Molxrdenvu DrcnnotizsE MoCI,(?Mo,Cl 4 .CI,) 
{Molybdous chloride). 

Formation. —1. By heating MoCl, in an in- 
dilTcrcnt g^s (Blomstrand, J. pr. 77, 96; Liechti 
a. Kempe, A. 169,344).—2. By heating Mo with 
HgCl. — 3. By carefully heating Mo in Cl largely 
diluted with CO,. 

iVcparafioit.--MoCl 3 , as pure as possible, is 
placed in several porcelain boats, which are 
heated to dull redness in a glass tube, while a 
slow stream of perfectly dry CO,, free from air, 
is passed through the tube ; the contents of the 
first boat are not quite pure MoCl,, but may be 
purified by gently warming with very dilute 
HNOjAq (Liechti a. Kempe, A. 169, 344). 

Properties and Reactions. —An amorphous 
dull yellow powder; unchanged in air, but when 
heated forms Mo,0, and then MoO,; volatilised 
with difliculty; insol. water; dissolves in alcohol 
and other (L. a. K., l.c.). Dissolves in HClAq 
and erystalliRca from this solution as MoCl,.H,0, 
MoCl,.2U,0, or 2MoClr3H.jO (Blomstrand, J.pr. 
77, 95; o. infra. Combinations, No. 1). Very 
slightly sol. in HNOjAq; dissolved by H,SO,Aq; 
soluble in NlIjAq, on boiling a brown powder 
containing N is ppd. Decomposed by hot cone.' 
alkali solutions with ppn. of M 0 O.XH 2 O. Dis¬ 
solved by dilute alkali solutions to form a yellow 
liquid from which CO, or dilute acetic acid 
ppts. Mo,Cl,.(On),.xH,0; v. infra Molybdenum 
chlorohydroxide. This reaction suggests tha 
formula MojC^.CI, for the dichloride {cf. Com¬ 
binations, No. 2); the radicle MojCI, combines 
with acid radicles to form salts; v. Molybdenum 
chlorohydroxide. 

Comtnnations.—l. With water to form tha 
hydrates MoCl 2 .H, 0 , MoCl,. 2 H 20 , and 
2MoCl2.3H,0 (or Mo2Cl4.Cl,.3H.20, 
Mo,q,.Cl2.6H,0, and (Mo,Cl,.C1.2),,.9H.20). Tlie 
first of these hydrates is formed by dissolving 
MoCl, in rather dilute HClAq and allowing to 
stand; it forms thin yellow plates, insol. water. 
The second hydrate is formed by warming a so¬ 
lution of MoCl, in HClAq on a water-bath, or by 
slowly diluting a cone, solution; it forms long 
thin prisms, sol. water, alcohol, and ether. 
Dilute solutions of this l^ydrate deposit 
Mo,Cl4(OH)2.xH20. The third hydrate is formed 
by dissolving MoCl, in hot HClAq and allowing to 
cool; it forms lustrous needles, insol. water, de¬ 
composed by hot water, decomposed by heat witk 
loss of H.,0, Cl, and HCl (Blomstrand, J.vr. Ti, 
95),—2. With the alkaU heUoid salts to fonn 
compounds of the type 2 MX.Mo,Cl 4 .X,. 2 B;(> 
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wbote M>NB, or K, ond X-U,Dr,<» I (Blom- 
itrand, ix.). Obtain^ b; adding eroess o{ haloid 
acid, to solationa ol MoOl, in KOUAq or 
NH«OBAq, and evaporating. These oompounda 
ore decomposed b; water, with solution ot KX, 
or NB,X, and ppn. ot Mo,Cl,.Xr8B,0. From 
solntione o< these ootSpounds AgNO„Aq ppta. 
only hall ol the halogen present; thus 4Br is 
ppd. Iroro Mo,Cl,.Brs.2KBr, and 4Cl Irora I 
Mo,Cl,.Cl2.2K01. These compounds are not do- 1 
composed by H,S in presence ol acids, nor by ' 
KjFeCy,Aq. 

MonvBDEUUii iBtCBnoBiDE, MoGi, {Molybdo- 
molybdie chloride). 

Formation —1. By passing vapour ol MoOl, 
over heated Mo (Berzelius).—2. By heating 
UoGl„ by means ot an ordinary spirit-lamp, in a 
stream ol B (Blomstrand, /.pr. 71,449).—8. By 
passing GO, charged with MoGi, through a tube 
heated in one spot; MoGl, remains behind the 
heated place as a thick crystalline cruet (Blom- 
itrand, l.c.). * 

Preparation.— is prepared in a hard 
glass tube, narrowed at intervals so as to lorm 
8 or 4 divisions (o. Molybdenum pentachloride. 
Preparation) ; the greater part ol the MoCi, is 
in ue second division, while a little is, in the 
tot division. Pure dry B is passed through the 
tube tor some time, the second division ol the 
tube is then heated until the MoCl, begins to 
sublime into the third division ; the temperature 
ol the third division is kept at 250°, at which 
temperature redaction to MoGl, proceeds. When 
reduction is complete (known by the change ot 
colour ot black MoCl, into red Mod,), the B is 
replaced by a stream ol dry CO.„ and the small 
quantity ol MoCl, in the first division ol the tube 
is sublimed over the MoCl, which is not yet quite 
pure (Liochti a. Kempe, A. 1C9, 344). 

Properties and Bcactions.—K dark brownish, 
rod solid, resembling amorphous P. Unchanged 
in sir. Heated in a tube drawn to a fine open¬ 
ing, MoCl, forms as a red crystalline sublimate; 
heated in air,givcs awhite woolly sublimate, then 
brownish-red, and finally dark blue, vapours, 
while impure MoCl, remains (B. a. K., lx.). De¬ 
composes at red heat into MoCl, and Mod,. 
Insol. water and HClAq; sol. in hot UBOjAq, 
also in cone. H,S 04 forming a deep-blue liquid 
(L. a. E., lx.). Decomposed by boiling water; 
also by KOHAq or NaOHAq, with ppn. ot 
Mo,0,.3B,0; warm NH,Aq produces a brown 
powder which contains N. A compound ol ECl 
with MoOl, was obtained by Berzelius by the 
action ol E-amalgam on MoO, dissolved in 
HClAq. 

MoLTBnEHOu rjiUBACHiioniDE, MoGl, {Molyb¬ 
die chloride). 

Preparation. —Mod, is placed in a porcelain 
boat and heated to dull redness, in a Ipng tube 
of bard glass, in a very slow stream ol pure, air- 
bee, GO,; MoOl, remains in the boat, and Mod, 
sublimes, and is carried forward some distance 
by the CO, (Li|chti a. Eempe, A. 169,344). 

Properties.—k brown semi-crystalline solid; 
the vapour is intensely 'jrellow. Deliquescent; 
dissolves in water with mssing sound, the solu¬ 
tion shows the reactions of salts ol MoO,. Some- 
*what sot in alcohol and ether; dissolved by 
B^,Aq with evolatioB ol HCl ; sol. in cone. 


Beaetions. —1. Eepi in oontaot with air, oxy- 
chloridas are produced.—3. Seated in air, 
MoO,d,and Mo0,.2H01 are formed.—8. Heated 
in carbon dioxide, forms MoCl, and MoCl,; at a 
higher temperature the'^Mpd, is decomposed to 
MoOl, and MoCl,. 

Comiinations.—l. With phosphorus penta- 
chlotide to form MoCl,.2PCl,; a bluish amor¬ 
phous solid, obtained by the reaction ol POi, 
with MoCl, or MoO,Cl,. When this compound is 
heated, MoOl,.PCI, is produced j a metal-like lus¬ 
trous solid, soluble in water to form a black liquid 
(Cronander, III. [2] 19, 600).—2. With ammo¬ 
nium criloride to form 3 M<jC 1,.2NH,C1.6H20 ; 
obtained by saturating NH,ClAq with MoCl,, 
filtering from NU,C1 whieh separates, and allow¬ 
ing to crystallise: forms green, deliquescent 
octahodra (Blomstrand, J.pr. 71, 449). 

MOI.VBDEIIOII BENTACHLOninE, MoCl,. MoL 
w. 272-76. V.D. at 360°=137. This cMo.-ide 
was supposed by Berzelius, also by Blomstrarl, 
to bo tetrachloride; its composition was deter¬ 
mined by Dcbray (0. B. 66,732). 

Formation. —1. By gently neating Mo ot 
MoS, in Cl.—2. By strongly heating in Cl a 
mixture of MoO, and C. 

Preparation.—K tube ol hard glass is nar¬ 
rowed at intervals so that 4 or 6 divisions are 
formed; a porcelain boat containing Mo is placed 
in the tube, and the Mo is heated in a stream of 
dry HCl so long as any white woolly sublimate ol 
MoO,.2HCl is formed; this sublimate is driven 
out ol the tube by warming in the stream ot 
HCl. After cooling, dry air-tree Cl is passed 
through the tube for at least an hour, to ensure 
the removal ol every trace ol air, and the Mo is 
then gently heated in the stream ol Cl. MoCl, 
is formed and deposited immediately in front of 
the porcelain boat; by careful heating while the 
stream ot Cl passes, the MoCl, can be sublimed 
into the diiTcrent divisions of the tube, each of 
which is then sealed ofi (Liechti a. Kempe, A. 
109, 344). 

Properties.—k black, crystalline, lustrous 
mass; a shade ol greenish colour indicates 
presence ot oxychloride (D. &. E., lx.). Melts at 
194°, and boils at 268° (Debray, 0. B. 66,732). 
The vapour is dark red. V.D. at 860° = 187 
(Debray, I.c.; llieth, B. 3,868). May be sublimed 
unchanged in Cl or CO,. Decomposed by heating 
in air with production ot MoO,Cl^ Fumes in 
air, and deliquesces to a brown liquid. Dissolves 
in water with decomposition; solution in a little 
water is brown, but becomes colourless on 
dilution. Sol. in alcohol and ether, forming 
green liquids, Sol. in H,80,A^ and HNOpkq. 

Beaetions. —1. Heated in air forms MoO,01,; 
same change results by exposure to air.—2. Be- 
acts towards some organic compounds as acairier 
ofoblorine,e.j 7 .CCl,andS|Cl,areprodaoedbypass- 
ing Cl into OS, mixed with Ma01,(Aronheim,B, 
9,17861.—8. Heated with ammonia or ommonittfli 
chloride produces compounds ol Mo with H 
H (v. Molybdenum, nitride of, p. 430). 

Combinations.—Vfiik phosphoryl ehloridk, 
to form MoCl,.POGI,; large dark-green crystal 
melting at 126°-127°, and boiling at 170° with 
separation into its constituents (PintU, B. 12, 
1326). This compound is form^ by beating 
PCI, with MoO„ in the ratio 8POl,.MoO„ to nO"* 
in a scaled tube, pouring oil the brown liquid 
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(rom the oryetala, washing the latter with OS, 
and drying them in a stream of CO^ 

Uolybdennm, ohlorobromides of, 
UOjBr,Clj.8H.,0 and MojOljBr^SHjO. Produced 
oy adding HClAq to a solution of MoBr, in 
KOHAq, and by adding HBrAq to a solution of 
MoOlj in KOHAq respectively (c/. Molybdenum 
bromohydroxide, p. 428, and Molybdenum chloro- 
hydroxide, infra), 

Uolybdenum, chlorobromobydroxide of. 
Mo,CI,.BrOH.2Hp; obtained by adding water 
to an ulcohotje solution of MOjCl,.Br 2 . 2 H ,0 (u. 
next article). 

Uolybdenum, chlorohydroxide of. " 
Mo,,Cli(OH)j.2K,,0. Prepared by dissolving 
MoCl, in KOHAq, and neutralising by acetic 
acid; the octohydrate Mo,Cl,(OII).j.8H,0 is ob¬ 
tained by adding CO;, or Nil,Cl, in place of 
acetic acid. The dihydrate a light - yellow 
amorphous powder; insol. w.ater and alcohol; 
when freshly ppd. and washed with cold water 
it dissolves readily in acids, but on boiling the 
solution in HNO,Aq or H.iSOjAq the hydrate is 
reppd., and is now quite insoluble in acids. The 
octohydrate forms yellow lustrous crystals 
(Blomstrand, J. pr. 77, 3.5). 

By adding HBrAq or IIIAq to IfoCl.., or 
/ Mo,Cl,(OH)j.a'HjO, warming, and allowing to 
cool, the compounds Mo,CI,.Hrj.3H.,0 and 
Mo,Cl,.I.„3H,0 are obtained, aud by evaporating 
the mother-liquor from the second of these, on 
the water-bath, the compound Mo,Cl,.I,6H;0 is 
produced. These haloid compounds of the radicle 
Mo,Cl, are yellowish-red crystals, soluble in 
\ alcohol, crystallisable from dilute HBrAq and 
BlAq respectively. Addition of water to the 
^coholio solution of MOjClj.Br...311,0 ppts. 
Mo,Cl,.Br0H.2H.,0 (Blomstrand, f.c.). 

The compounds Mo,Cl,(OII).,.2ILO and 
Mo 3 CI,(OH),. 8 U ;0 might bo represented as 
oxybromidcs of Mo, viz. us MOjOCij-SHjO and 
&Io,OCl,.dH,0; but the reactions of these com¬ 
pounds with HBrAq and HIAq, and the com¬ 
position and properties of the salts 
2 KX.Mo,C1,.X2.xH,0 (o. Molybdenum dichlor¬ 
ide), are better exprassed by representing them as 
hydrated hydroxides of the radicle Mo,Cl, than 
as hydrated oxybromidcs ; a corresponding 
bromohydroxide, MO;B>'i(OH).„ exists (v. p. 428). 

Uolybdenum, chloro-iodtdes of. 
UoiCli.Ig-xH^O ; x = 3 and 6 . Obtained by add¬ 
ing HIAq to MoCI, or to Mo,Cl,{0H)j.a:H,0 (c/. 
preceding article). 

Uolybdenum, fluorides of. No fluoride of Mo 
has been isolated. Solutions of Mo.,0,acH.,0, 
MoOrxHjO, and MoO,.zH,0, in HFAq may con¬ 
tain the corresponding fluorides (Berzelius). The 
first of these solutions is purple, on evaporation a 
purple-coloured varnish is obtained; addition of 
KF, NH,F, or NaF, to this solution, and evapora¬ 
tion, ppts. rose-coloured powders which may be 
double compounds of alaali fluoride an^.UoF,. 
Solution of Mo0,zcH,0 in HFAq is rose-red, but 
goes colourless on addition of much HFAq; on 
evaporation it yields a crystalline solid which 
dissolves in water; KF ppts. a reddish-brown 
solid. Solution of UoO, in HFAq is colourlets, 
on evaporation it yields a yellow syrup; addi¬ 
tion of KF produces 

2 KF.Mo 6 .,F,H, 0 (-KjMoO,P 4 .H, 0 ); («/. mo- 
nolyhdaUt un^i MolybdaUt, p. 426^ 


Uolybdenum, ftuobrbmtde ot 

MojBrjFrSBL^O; prepared by adding HFAq to 
solution of MoiBr,(OH), or MoBr, in KOHAq: 
cf. Moltybdenum, bromohydroxide of, p. 428. 

Uolybdenum, haloid compound of. The 
haloid compounds of Mo which have been iso- 
lated are MoBr,, MoBr^ MoBr,, MoCI„ MoCl„ 
MoCl„ and Mod,; the three bromides areformed 
by the direct union of Mo and Br; MoOl, is pro¬ 
duced by heating Mo in Cl, MoCl, is obtained by 
partial reduction (by H) ot MoCl„ and Mod., and 
MoCl, are the products of the decomposition by 
beat of UoCl,. The only one of these compounds 
whose molecular weight is known in the gaseous 
state is MoCl,. The reactions of the dibromide 
and dichloride leave little doubt that the mole¬ 
cular formulm of these compounds ace not 
loss than Mo,X,; these compounds react as 
Mo,X,.X,; the radicles Mo,X, combine with 
acid radicles to form salts such as Mo,Be,.SO, 
and MO,CI,.Br.,. These radicles Mo,X, also 
combine v-dth alkali haloid compounds to form 
2UY.Mo,X,.Y,.a’H,0 where M = aUcali metal aud 
y = halogen. 

No fluoride or iodide of Mo has been iso¬ 
lated with certainty. 

Molybdenum, hydroxides or hydrated oxides 
of; V. Molybdenum, oxides of, p. 431; also 
Molybdic acids, p. 423. 

Molybdenum, hydroxychlorides of; 
Mo(OII),Cl, V. Chloromolybdic acid, p. 423; 
Mo,C1 ,(0II)2 t). Molybdenum, chlorohydroxide 
of, su^a. 

Molybdenum, hydroxybromide of; 
Mo,Br,(OH) 2 , ti. Molybdenum, bromohydroxide 
of, p. 428. 

Uolybdenum, iodides of. None has been 
isolated with certainty. A solution of 
MoO,.a:II.,0 in HIAq gives a crystalline solid on 
evaporation ; this solid is sol. water, on heating 
it gives MoO, and HI (Berzelius). 

Molybdenum, iodobromide of. Mo;,Br,I,. 
Known only in combination with MojBt,(OII).„ 
as (Mo.,Br,IJ,.Mo.,Br,(OIl).,.8H.,0; which is pro¬ 
duced by adding HIAq to a solution of 
Mo,Br,(OH), in KOHAq; cf. Molybdenum, 
bromohydroxide of, p. 428. 

Uolybdenum, iodochloride of. 

Mo,CI,t,.o:H. 0, X = 3 and 0. Obtained by adding 
HIAq to MoCl, or Mo,CI,(OH),.xII,0; cf. 
Molybdenum, chlorohydroxide of, supra. 

Molybdonum, nitride of, Mo,N„or (?) Mo,N,. 
A greyish-black powder, obtained by passing dry 
NH, over MoCl, heated to fullrcduc-ss (Dhrlaub, 
P. 101,006). Heated to whiteness in NH,, Mo 
is produced. 

Cqui-ouNna or MonvEnEscii wiin NiinoeiN 
AUD Hyduoobn. These compttunds are produced 
by heating MoCl, or MoO, in Nil,, also by heat¬ 
ing NH, Cl with MoCl,. MoCl, molts when heated 
in dry lliH,, NH,C1 volatilises, and on continued 
warming a blackish mass remains, which when 
powdered, quickly washed with water, and dried 
over H,SO„ has the composition Mo,N„H, (Uhr- 
laub,P. 101,603). Wdhler (A. 103,258) regarded 
this compound as 4MoN_Mo(NH,,),. By heating 
id incipient redness, a body ot the composition 
Mo,N,,.H, is produced (Uhtlaub, Ix.). Both 
these compounds arc black powders; heated, in 
air they burn to MoO, and g^Ta^tl NH,;,wltb 
jnnUen KOH they evolve NB^ end with NaClOAq 
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theyeTolw K (Uhrladb, !.c.|. Bf healing to a 
temperature slightly above that at which NH,C1 
is sublimed, Tuttle obtained MojNjH, (4. 101, 
286). These compounds are all reduced to Mo 
^ very strongly heating in NH,. According to 
Tuttle (l.c.)i purple coloured to black crystals are 
obtained by heating MoOj to redness in NHj, 
and these crystals coxfcist of MoO,, Mo nitride, 
and Mo amide. 

Holybdenum, oxides and hydrated oxides of. 
The throe oxides MoO,, MOjO„ and MoOj have, 
been isolated; there also existone or more oxides 
with more 0 than MOjO, and loss than MoOj; 
B hydrate of the monoxide (MoO) was obtained 
by Blomstrand, but little is known concerning it. 
The oxides Mo^Oj and MoOj are basic; they 
dissolve in acids to form salts, but little is known 
with certainty regarding these salts. MoO, is 
acidic, it is the anhydride of molybdio acid 
HjMoO„ and several other acidic hydrates of 
MoO, are known; t>. Molybdenum, adds of, p. 
423. MoOj also combines with some iScids, e.g. 
HOI, and acidic radicles, e.g. SO,, lire mol. w. 
of none of the oxides is known with certainty, 
as none has been gasified. 

HwnurRti Jionvnnoos oxin®, MoO.aiHjO. By 
treating MoBr^ with cone. KOIIAq, Blomstrand 
obtained a black hydrate of MoO (j. pr, 77, 91). 
This compound has been examined only slightly. 

Molvuuenuu sKRijiiioxiriE, Mo .^03 {Molybdo- 
molybdic oxide). This oxide was regarded by 
Berzelius as the protoxide; its composition was 
determined correctly by Blomstrand (/. pr. 71, 
454; cf. Svaiiberg a. fitruve, J.pr. 44, 257). 

Formation. —1. By heating MoO, to redness 
for some time in a stream of U (S. a. S., l.c .).— 
2. By long-continued digestion of MoO, with Zn 
and HCIAq; the product oxidises readily in air 
(Berzelius).— 3. By decomposing MoCl, by 
KOIIAq. washing the pp. of Mo,0,.8II,0 with 
cold water, pressing between paper, drying over 
11,80,, and heating in vacuo (Blomstrand, J.pr. 
71, 455). 

Preparation. —Mo,0,..3H,0 is obtained by 
one of the following methods ; it is dried over 
H,SO„ and heated to a moderate temperature, 
tn vacuo, or out of contact with air (if heated 
in air it is oxidised to MoO,). To obtain 
Mo.,Oa.3H,0, HClAq is added to a cone, solution 
of a molybdate till the pp. which forma is ro- 
dissolved, this solution is digested with Zn until 
the colour changes from blue to red-brown and 
finally to black (Blomstrand, J. pr. 71, 455; 
Bammelsberg, P. 127, 284; Wernoko, Fr. 14,1; 
Fisani, Fr. 4, 420; Macaguo, B. 8, 258; cf. 0. 
von dor Pfordton, B. 15, 1925). Addition of 
NHjAq to this black solution ppts. MUjOj-SIIjO; 
care should bo taken to ppt. as little ZnO.II^O as 
ossiblealong with tfte Mo.,0,.3H,0 (the Zn0.H,0 
egins to come down when most of the 
Mo,0,.8H,0 is ppd.). The pp. is washefi with 
water containing a little HCl, to remove ZnO.HjO, 
then with pure cold water (Blomstrand, l.c.), and 
is then pressed betwecii paper. Mo,0,.3H,0 is 
also obtained by reducing the HGl solution of 
a molybdate by K-amalgam containing very little 
E, and then ppg. by KHjAq (Berzelius); alsobji 
adding hlH,Aq to the solution obtained by boil¬ 
ing HClAq and On with PbMoO, (von Kobell, 
J. pr. 41, 158; of. Hirzel, J. 1850. 309), or with 
MoO:Aq (Bamnwlsberg, P. 127, 281). 


Properties and Peaetions. —^A black solid. 
As obtained by reducing MoO, with Zn and 
HClAq (». Formation No. 2), Mo,0, is brass- 
yellow and shows the same crystalline form as 
the MoO, from which it is prepared; this variety 
of Mo,0, oxidises in air ‘more rapidly than the 
black variety obtained by heating the hydrate. 
Hcatcdain air, burns to MoO,. Insol. acids. 

HvmiATE OV MOLTOUENUM SESgUlOXIDE, 

Mo.,0,.31I.,0. A black solid obtained as described 
under Molybdenum sesquioxide, I'rcparation. 
The moist hydrate oxidises by exposure to air. 
Dissolves slowly in acids to form pmple solu¬ 
tions, which are opaque but become transparent 
and greyisli-browu when much diluted. By 
evaporation, dark-grey or black, non-crystal-' 
Usable, salts are obtained; these salts have not 
been examined at all satisfactorily; a phosphate, 
nitrate, bor.ate, and several sulphates were ob¬ 
tained by Berzelius (P. 0, 331, 369). , , 

Molvboeuum dioxide, MoO, {Molybdio 
oxide). By strongly heating NH, molybdate, in 
a closed crucible, Buoholz obtained a dark metal¬ 
like mass which he regarded as Mo dioxide 
{Seller. J. 9, 485), but lihrlaub (P. 101, 605) 
and Tuttle {A. 101, 285) showed that this sub¬ 
stance contains N and H. 

Formation.— 1. ByreducingMoO,orHg,MoO, ■ 
(If. Itoso, P. 75,319) by heating in II (Svanberg 
a. Struve, J. pr. 44, 257; Kammelsberg, P. 127, 
281).—2. By melting Na,Mo,0,„ with I its weight 
of Zn, added in small pieces, and repeatedly 
washing the cold mass first with warm cone. 
KOIIAq and then with warm HClAq; the pro¬ 
duct usually contains a little MoO, (Ullik, A. 
144, 227).—3. By strongly heating Na,Mo,0|, in 
H, and removing Na -MoO, produced by very di¬ 
lute KOHAq (S. a. S., U.) (?Na.Mo,0„-l-2H5 
= Na,MoO, + 2H,0 s 2MoO,). 

Preparation. - A mixture of 1 part MoO„ I 
part KjCO,, and J part H,BO„ is very strongly 
heated in a Ft crucible; the crystals of MoO, 
found in the mass on cooling are washed with 
HjO, then with dilute NH,Aq, and then with di¬ 
lute HClAq (Mauro a. I’anebianco, 0. 11, 601; 
ef. Muthmann, A. 238,108). ^ 

Properties and Reactions. —A dark-brown 
powder, appearing somewhat purple in direct 
sunlight. Obtained by fusing MoO, with K,CO, 
and H,BO, {v. Preparation), MoO, forms cop¬ 
per-red to greyish, metal-like, very lustrous 
prisms; S.G. OH at 10° (M. a. I’., l.c.). Unacted 
on by alkali solution, HClAq or HFAq; oxidised 
to MoO, by HNO,Aq, or by heating in air; heated 
in Cl forms MoO,cL Slightly soluble in cone. 
n,SO„ and cream of tartar solution. 

Hydiiate oe molybdbkuji dioxide, 

MoOj.ailljO. Obtained by adding NH,Aq to so¬ 
lution of MoCl„ washing the pp. with NH,01Aq, 
then with alcohol, pressing between paper, and 
drying in vacuo over H-SO,. The solution of 
MoCl, may be prepared by digesting a cone, so¬ 
lution aPMoO, in HClAq with powdered Mo or 
with Cu (in absence of air) till all is dissolved 
(Bammelsberg, P. 127, 281; cf. Hirzel, J. 1860. 
809). 

MoO.,acH 20 is reddish-brown to nearly black ; 
it closely resembles Fe,0,.3H,0. SligbUy aolu- 
Ue in water, forming a reddisb-yeilow liquid, 
which reddens litmus, and from which salts (sqr- 
NHjOl) reppt. the hydrate. Tbiz Zot-Ultion gela- 
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la^ises attei long standing, and dries to a 
brown-black, iusolnble,hydrate (Berzelius, Lehr- 
buoh). Moist MoO,.!cH,0 oxidises supei^ially 
in air, forming the blue oxide. Heated in vacuo 
MoO, is produced. MoO,.a;H.,0 is insoluble in 
caustic alkali solution,- but dissolves in alkaline 
carbonates and bioarbonateS; these solutions 
reppt. the hydrate on boiling, by standing in air 
molybdates are formed (Berzelius). 

MoOrzHyO dissolves in acids to form salts. 
These salts are generally purple-red to black; 
only a few are crystallisable; their solutions 
oxidise in air; alkalis ppt. MoOj.xH^O from these 
solutions. The same salts may bo preoared by 
digesting MoOj and Mo with acids till the 
colour is reddish-brown. Berzelius {P. 4,153; 6, 
331, 869; 7, 261) prepared some of the salts of 
MoO„ but they have not been examined satis¬ 
factorily. By mixing MoOj in HClAq with NH, 
molybdate, liammeisberg obtained a crystalline 
salt (l!tHjlb.3MoO,4MoO,.9H,0 (P. 127, 281). 

, Moltbdenou ibioxidb, MoO, (Molybdie 
anhydride). This oxide was obtained by Scnecle 
in 1778 soon after he had distinguished native 
Mo sulphide from galena. 

Occurrence. —As molybdenum ochre in small 
quantities in a few localities. 

. Fonmtum. —1. By heating Mo, or any of the 
Ipwer oxides, tor some time in air.—2. By pro¬ 
longed heating of the lower oxides in steam 
(Be^ault, J. Oh. 62, 336).—3. By roasting MoS, 
in air, or oxidising it by HNOjAq (o. ilobjbde- 
num, Preparation, p. 421).—4. From Nil, mo¬ 
lybdate, by evaporating with excess of UNO, 
and washing the residue with water (Brunner, 
D. P. 3. 150, 372); also by heating in thin layers 
spread out in a flat porcelain dish (Bilik, A. 144, 
205). 

Prsymrofion.-Impure MoO, is dissolved in 
NH^q, HjPOj is removed by ppn. with MgCl^Aq, 
the filtrate is evaporated, the crystals of NH, 
molybdate which separate are heated with excess 
of HNO,Aq, and the residual kloO, is washed 
with water. (For details as to preparation of 
MoO, from Moores v. Moltbuenom, Preparation, 
p. 421.) 

Properties.-A white, light, porous, solid; 
when thrown into water it separates into small, 
thin, lustrous, scales. S.Q. 4*39 at 21° (Schafa- 
rik, J.pr. 90,12). Strongly heated in an open 
vessel, sublimes in colourless, transparent, 
rhombic needles (KordenskjOId, P. 112, 160). 
Melts at red heat. Soluble in 500 parts cold 
water (Bncholz, Scher, 3. 9, 486), in 960 parts 
hot water (Hatchett, T. 1795. 823^. The solu¬ 
tion reddens litmus, tastes metallic (Wittstein, 
/. 1860.169; Muller, il.pr.80,119). Soluble in 
acids; but scarcely soluble after being strongly 
heated. Dissolves in alkali, alkaline carbonate, 
and cream of tartar solutions. 

Beactitm».—\. By heating in hydrogen MoO, 
Is reduced to MoO„ tiofi,, or Mo, according to 
the temperature employed.—2. B^ucM to Mo 
by treating with polaesium or so<ii»»t.—8. Be- 
dc;aed to Ma,0, by digesting with hydrochloric 
add and tine or copper, &e. ; also hj potaaeium. 

Seduced to the blue oxide to. pi 483) 
by a Ktile hydrogen tulphide (excess of pro¬ 
duces bhtok Mo sulphide), also by eolation of 
Sulphur dioxide, hydrogen iodide eoluUon, boil- 
tag hydrochloric odd, nitm oxide, os etannoue^ 


chloride!-^. Heated with ammoitto, compounds 
of Mo with M,and with N and H, are produced (v. 
Molybdenum, nitride of, p. 480).—6. Heat^ 
with stUphur, MoS, is producM.—7. Oxy¬ 
chlorides, along with molybdates, oxybromides, 
or oxyfluorides are formed by heating MoO, with 
metallic chlorides, bromides,or fluorides (Schulze, 
3. pr. [2] 21, 440)_8. Tarious reduction pro¬ 

ducts result by heating with potassium iodide 
(Schulze, lx.). —9. Hydrogen chloride produces 
MoO,,2HCl(-MoO(OH),Cl,; v. Chloromolybdie 
'acid, p. 423).—10. Hydrofluoric add probably 
produces MoO,F, (o. Molybdenum, oxyfluaride 
of, p. 423).—11. Dissolves in fairly cone, sni- 
phuric add-, on evaporation.orystals of MoO,.SO, 
separate (v. infra. Combinations, No. 3). Hot 
dilate H,SO,Aq, saturated with MoO„ gelatinises 
on cooling.—12. Kcacts with alkalis to form 
molybdates, E,MoO„ itc. (o. p. 423).—13. Oxy¬ 
chloride, MoO,Cl„ is formed by heating in 
chlorine (H. Rose, P. 75,319).—14. Oxychlorides 
are prodtoed by heating with phosphorus tri¬ 
or penta-tldoride (Michaelis, 3. 1871. 249; 
Sohiff, A. 102,116). 

Cmnbinations. —1. With uiatertoform various 
acidic hydrates (v. Molybdie acids, p. 423; 
also infra. Hydrates of molybdenum trioieide). — 

2. With hydrogen chloride to form MoO,.2HCl. 
This compound is produced as a white, loose, 
sublimate, by heating MoO, in HCl to 160°-200°; 
it is easily soluble in water, and can be sublimed 
unchanged in HCl (Dobray, 0. B. 46,11011. This 
compound may be regarded as an acid anocatied 
chloromolybdie add ; MoO(OH),Cl (o. p. 423).— 

3. With sulphur trioxide to form MoO,.SO„ and 
with SO, and 11,0 to form MoO,.3S0,.2H,O. 
MoO,.S 03 was obtained W Sohultz-Sellao {B. 4, 
14) by evaporating a soh.tion of MoO, in fsurly 
cone. H,80,; it forms listrous, transparent, de¬ 
liquescent crystals, whrih lose SO, when heated. 
MoO,.3SOr2H,0 was obtained by Anderson 
{3. B. 22,161) by adding excess of HjSOjAq to 
BaMoO,, filtering, and evaporating.-4. Com¬ 
bines with the oxiies of phosplwrus, arsenic.anti- 
mony, vanadium, < nd silicon, in presence of basic 
oxides, to form lalts of complex acids; v. Ariii- 
mono-, Ac., mo'ybdates, pp. 425 etseq.—b. With 
ammonium fluride to form MoO,.2NH,F (fNH, 
salt of MoO(OH)-F,); obtained in lustrous, light 
yellow, octahedral crystals, by adding NH^q to 
an aqueous solution of MoO,F,.3NH,F (this salt 
is obtaiiieii by evaporating a solution of NH, 
molybdate, in excess of NH,FAq acidified by 
HFAq) (Mauro, Mem. B, Acad, dei Lincei, [4] 4, 
481). 

HxnmTBS or mouvbdenom laroxn)*. Six 
compomfcla xMoO,.yH,0 have been isolated. 
Foul* of these have been deKribed under Molyb- 
dic acids (p. 423); the remaining two are de¬ 
scribed jiere. 

Mtnomolybdio dihydrate, MoO,.2H,0. 
A yellow, crystalline, solid. Slowly separates 
from a solution of 16 grs. ordinary NH, molyb¬ 
date in 1000 e.o. water mixed with 1000 c-c. 
HNO,Aq S.G. M6; may be washed with cold 
water; sol. in water and acids ;''solution reddens 
litmus and turns turmeric brown; cone. 
HNO,Aq separates MoO, (MiUingk, (7fn.*2>9[8}, 
170). 

Oetomolybdio monohydrata, , 

8MoO,.H,0. Obtained by pp|f solotion of of- 



MOLYBDENUM. 


43 » 


dinai 7 molybdate by BaC^q, deoorapoBing 
(die Ba salt by exactly theeqoivaleut quantity ot 
dilate boiling H^SOAq, filtering, evaporating 
over H,SO„ and drying at 160°-170'’ (UUik, A. 
Ud, 829; 1S8,873). Solable in water. 

Oimxs or xoLYBDEMtni ornxB iham the nt-, 
sESQUi- AHD TBi- oxioB.* Several oxides appear 
to exist intermediate between MoO, and MoO,; 
their compositions arc not yet settled. Some of 
them form hydrates ot which some are solable 
and some insolable in water. The substance 
known as * blue oxide ot molybdenum,’ formed 
by the action of reducing agents on* acid sola* 
tions ot MoO„ is probably Ho,0„. 

Beferenca .—Mo,0„; by heating lower oxides 
in air (Berzeliuq, P. 6 , 331, 3G9). Mo^O,; by 
heating (NH,) 20 . 2 Mo 02 . 4 MoO,. 9 H 30 (Bammels- 
berg, P. 127, 281). MojO,; by heating 1 SIH 4 
molybdate with MoO, (Berlin, J. pr. 49, 447; 
tlhrlaub, P. 101, 605); also by electrolysis of 
molten MoO, (WOhler a. Ball, A. IIO*,' 276). 
MO 4 O,,; by heating MoOj with KI (Solfulze, J, 
pr. [2] 21,440). Mo. 4 Oj. 3 H 2 O; by adding NH, 
molybdate or MoO„ to MoOj in HClAq (Ber¬ 
zelius, Bammelsberg, l.c.). Begarding properties 
ot the bine products obtained by reducing acid 
solations of MoO„ v. Sohiff, A. 120,47; Masohke, 
Pr. 12, 384; Berzelius, Qm.-K. 2 [2], 164; 0. von 
der Pfordten, B. 16, 1925. Fairley (0. J. 81, 
142) obtained indications ot an oxide of Mo 
with more 0 than MoOj, by adding HjOjAq to 
MoOj dissolved in excess of alkali solution. 

Holybdenam, oxybromide of. Mo 0 . 2 Br 2 . 
Obtained by passing Br vajiour over heated 
MoO, J by molting MoO, with H,liOj, powdering, 
and then heating with EBr; by the reaction ot 
MoO, on many metallic bromides (Sehulze, 
J. pr. [2] 21, 442). Yellow crystals; may be 
sublimed; deliquescent and soluble in water. 
The compound Mo,Br,(OH).„ 8 H 20 may he re¬ 
presented as an oxybromide MOjOBrj.fiHjO, but 
IS better regarded as hydrated bromohydroxide 
(j. V., p. 428). 

Holybdenum, oxychlorides of. Many oxy¬ 
chlorides of Mo exist. They are produced by 
the reaction of Mo oxides with 01, Mo chlorides 
with 0, and FOl, and metallic chlorides with 
MoO,. 

l. Orem oxychloride. Mo, 0 ,Cl, 2 , more pro¬ 
bably MoOCl, (Blomstrand, J.pr. 71,469; Putt- 
bach, A. 201, 123). By heating a mixture of 
Mo and MoO, in air-free Cl; and in many other 
ways. Melts and sublimes below 100°. Soluble 
in water. Beduced by H at high temperatures; 
Pdttbaoh (lx.) describes Mo,0,Cl, as a product 
of this reduction. 

n. Tellow-white qpyehloridt. MoO,CI^. 
By passing Cl over heated MoO„ or MoO, (H. 
Bose, P. 75, 319); by heating Mo ohlorides in 
presence of 0 (Blomstrand, {.e.); and in maby 
other ways (o. Schulze, j. pr. [2] 21, 441; 
Miehaelis, J. 1871. 249; Sohw, A. 102, 216; 
Pfittbaoh, lx.). Melts at a high temperature 
when heated under pressure; at ordinary pres¬ 
sure sublimes withodt melting; soluble in water 
and alcohol. 

m. VioM oxychloride. Mo^,ai,; perhaps 
MoOOl, ^iomstrand, lx.). Produced along 
with tns green oxychloride, than which it is 
nneh less easily vd^tiliied. Dark yiolet-red 
iryrials ; deliquescent 
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IV, Brown oxychloride. Mo,0,Gl, (Blom. 
strand, 7.c.). Produced, along with MoOjCi,, by 
heating Mo,0, in dry Cl; purified by sublima- 
tion in H. Forms large dark-brown crystals; 
melts easily; deliquescent and soluble in water. 
Pfittbaoh (f.c.) describes a brown oxychloride, 
Mo, 0 ,Cl„t 3 btained in the preparation of MoOCl,; 
also a rod oxychloride, MojOjCl,, obtained hy 
heating the violet compound in CO,. 

• The compound Mo,Cl,( 0 H),. 2 H 20 may be re-^ 
presented as an oxychloride, Mo,,0Cl,.3H,0, but 
its reactions are more those of chhrohydroxidc 
( 3 . o.). McO,.2nCl, which might be represented 
as MoO,Cl 2 .H, 0 , is described as chlaromolybdio 
acid ( 3 .V.), 

Molybdenum, oxyfluoride of. MoO,P,. Pro¬ 
duced by heating MoO, with metallic fluorides, as 
a blue-white amorphous sublimate (Schulze, J.pr. 
[2] 21,442). A number of oompounds arc kn 6 wn 
which may be regarded as double compounds of. 
MoOjF, with alkali fluorides; others may be re¬ 
garded as double compounds of MoOF, with 
alkali fluorides; these are described as fluo- 
molybdates (p. 426). 

Molybdenum, phosphide of. MojP,. A grey 
orystallino powder; S.G. 6'17; o.xidi 3 cd by heat¬ 
ing in sur; with cone. HNO,Aq forms HjPO, 
and MoO,; heated in Cl forms MoCI, and PCI,; ' 
reduces Cu solations with ppn. of Cu. Produced 
by heating a mixture ot 1 pt. MoO, with 2 pts. 
glacial phosphoric acid to a high temperature 
for some time, and washing with HClAq and 
then with NaOHAq (Wohler a. Bautenberg, A, 
109, 874). 

Molybdenum, salts of. Little is known with 
certainty ot the salts obtained by replacing H of 
oxyacids by Mo. MoO, and Mo,0, dissolve in 
acids to form salts, but accurate analyses and 
description of those salts are lacking (v. Molyb¬ 
denum dioxide and sesquioxide, p. 431). MoO, 
combines with SO, to form MoO.SO, and 
with HCl to fonn MoO,.2HCl, but those com- 
pounds are probably rather acids than salts ( 0 . 
Molybdenum trioxidx, p. 432). The radicles 
Mo^r, and Mo,Cl, combine with certain acidic 
radicles to form salts (v. Molybdenum bromo-, 
hydroxide, and chlorohydroxide, pp. 428, 430). 

Molybdenum, selenlde of. MoSe,. Obtained, 
but not free from a greyish-blue substance which 
is produced along with it, by saturating acid 
BH, molybdate with H,Sa gas (Uelsmann, A. 
U6,125). 

Molybdenum, sulphides of. Three are known; 
MoS„ MoS„ and MoS,. As none has been 
gasified the molecular weight of none is known 
with certainty. MoS, and MoS„ and probably 
also MoS„ are all acidic towards the alkali 
sulphides. 

Molybdenuu DisuLoniDE, MoS,. Occurs 
native, ns molybdenite-, S.O. 4-138 to 4-669. 
Pre^red ^ heating to redness a mixture ot 
1 pt. MoO, and 2 pts. S, in a crucible, till excess 
of S is burnt off, and washing the residue with 
warm water as long as the washings are coloured 
(Svanberg a. Struve, J. pr. 44, 264). According 
ta Carnot (Bl. [3] 32, 164) compounds of Mo 
generally yield MoS, when heated in a stream ot 
dry H,S. A black, lustrous powder; insol. 
water; sol. oono. H,SOj, .with evolution ot 80„ 
production ot a blue liquid. Forms UoO, 
#hen roasted in air, or heated with oono. 
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HNOr&q ; readily attacked by 01, more ejowly 
by Bi; not aoted on by aqueous aucali but alter 
fusion with alkali dissolves in water (7 with 
formation of a thio- gait). Slowly reacts with 
steam at high temperatures (Begnault, A. Ch. 
62, 886). Kedaced to Mo by strongly heating 
in H (0. von der Pfordten, B. 17,731).' 

MoIiVBdeuuu tkisui.fhidb, MoS,. {Thio- 
molybdie anhydride.) Obtained by passing H,S 
into solution of a molybdate until decomposition 
is complete, t.e. till all molybdate is changed to 
a thiomolybdate, adding dilute HClAq in slight 
excess, warming gently (Atterberg, J. *873.268), 
washing, and drying at a moderate temperature, 
A black powder; red-brown when moist. Goes 
to MoS] when heated. E. sol. alkali sulphide 
solutions; slowly dissolved by alkali or alkali 
hydrosulpbide solution; the solutions thus ob¬ 
tained contain thiomolybdaies, M'^MoS, (v, 
Xhiouolyddio Aoms and iheib salts, infra). 
MoS, is reduced to Mo by heating in H {0. von 
der Pfordten, B. 17,731). 

Molybdenum TBTBAsULrniDB, MoS,. Pre¬ 
pared by fusing a mixture of 2 pts. MoO, and 
1 pt. K,CO„ powdering, boiling with water, 
filtering, diluting, saturating with H,S, washing 
the pp. with cold and then with hot water, then 
treating with HClAq, and heating the choco¬ 
late-brown powder thus obtained to 140° in a 
stream of H,S (Kriiss, B. 16, 204^. Also ob¬ 
tained by heating MoS, to 100° in H,S (E., {.«.). 
Also by boiling MoS, with E,MoS,Aq, washing 
the pp. of MoS, and E,MoS, with cold water, 
dissolving in boiling water, and adding acid to 
this solution (Berzelius). MoS, is a cinnamon- 
brown powder; partially oxidised in moist air. 
With basic sulphides forms perlhiomolybdates 
M> 2 MoS,(«.XHtOUOLYBOIO ACIDS AND TUBIB SALTS, 
infra). 

Uolybdenum, sulpho-acids of; w, Holybde- 
ntm, ihio-acids of, and their salts. 

Molybdenum, thio- acids of, and their salts. 
A number of molybdates are known in which 
0 is partly or,wholly replaced by S. These 
falts may be divided into two classes; those 
containing both 0 and S, these may be called 
oxy-thiomolybdates ; and those containing only 
S, these may be called thiomolybdatee. The 
latter salts are classed as thiomolybdates, de¬ 
rived from MoS,: end perthiomolybdates, de¬ 
rived from MoS,. The only thio- acid of Mo 
which has been isolated with certainty is 
H,MoS,. 

Pebtbioholybdio acid, H,Mo 3,. A red pp. 
obtained by adding a weak acid to E,MoS, 
(which separates during the preparation of 
MoS,), washing with cold water, and drying 
over H,SO, (Eriiss, A. 225, 1). Insol. water, 
alcohol, and ether. Sol. warm NaOHAq; not 
acted on by NH,Aq; evolves H,B slowly vAien 
boiled with cone. HClAq. 

OxT-MONOimouoLYBDAizs, M‘,MoO,S, The 
Na salt is prepared by melting pure MoO, with 
dry Na,CO, till CO, is all eip^ed, powdering 
the Na,Mo,0„ thus obtained, dissolving hi 
fr^ly-prepared NaHSAq, wittdrawing the red¬ 
dish heavy oil which separates, washing the 
crystals which are formed by allowing this oil to 
stand, with alcohol, ether, 0S„ and then agaii) 
with alcohol and ether, a^ drying ever H^SO^ 


(Erfiss, A. 226, 1), A hygroscopic salt; id. 
water. 

OzY-DUHiouoLYBDATZB, M>,MoO,S,. The 
NH, salt is prepared, as golden-yellow needles, 
by passing BLS into NH, molybdate dissolved 
in NH,Aq, at o. 6° (Kritos, I.C.). The K salt U 
also described by Kruss (I.e.). 

OxY - rYBODITHlOUOLYBDATES, M‘,Mo,0,S, 

(» 2M2MoO.,S,—M, 8). The salts of this series at 
present known are acid salts. The NH, salt, 
NH,HMo,0,3„ is prepared, as a reddish-yellow 
pp., by adding NH,HS drop by drop to NH, 
molybdate at o. 90°, filtering after addition of 
NH,C1, washing with alcohol, and drying over 
H-SO,. Corresponding E and Na salts are de¬ 
scribed by Eruss (Z.c.). 

Tetbabasio dioiy-dithiomolybdates. The 
salt E,0.3E,S.2MoO,.2MoS, ( = K,Mo,S„0,) was 
obtained by Kriiss (2.c.) by adding alcohol to a 
solution of K,Mo,0,„ repeatedly shaking the oil 
which forms with alcohol, separating the black 
flaky crystals from the yellow crystals and the 
brownish-red powder, all of which are produced 
on standing, washing and drying. 

TinoMOLYBDATEs, M'.,MoS,. These salts are 
derived from the hypothetical thiomolybdio acid 
H-MoS„ of which acid MoS, is the anhydride. 
The soluble thiomolybdates are obtained by 
directly combining MoS, with basic sulphides, 
also by passing H,S into cone, solutions of the 
corresponding molybdates; the insoluble thio¬ 
molybdates are obtained by ppg. salt-solutions 
by soluble thiomolybdates. The soluble thio¬ 
molybdates may generally be crystallised; the 
crystals show fluorescence, green in reflected, 
red in transmitted, light. Solutions of these 
salts are red. The thiomolybdates as a class 
are decomposed by heat, giving a mixture of 
sulphide of the basio metal and MoS,; the E 
salt is only partly decomposed at white heat. 
Cone, solutions are stable in presence of excess 
of MoS,; when dilated, and especially in presence 
of free alkali, the solutions became turbid with 
. formation of thiosulphates and thiomolybdates 
! richer in S than the original salts. Boiled in 
! absence of air, the solutions evolve H,S and 
form MoS, and perthiomolybdates, Mi,MoS, 
; (Berzelius, P. 7, 261; Kriiss, A. M6, 1; <^. 
I Bodenstab, J. pr. 78,186). 

I Potassium thiomolybdate, E,MoS,. Fre- 
' pared by gradually beating, finally to a high 
temperature, a mixture of equal parts E,CO, 
and S, with a little C, and a large excess of 
MoS,, dissolving in water, filtering, and crystal¬ 
lising (Hirzel, J. 1850. 319). Kruss (i.ed ob- 
tdined this salt by dissolving 6 g. KjMoO, in 
16 c.o. water, adding 60 e.o. EOlUq, S.Q. 1‘46, 
and saturating with H,S. Bed, rhombic, crys- 
talk, with greenish fluorescence. Sol. water; 
acetic acid ppts. E,Mo^S,. 

The other thiomolybdates which have been 
examined, more or less fully, ere the salts of 
NH„ Ba, Cd, Ca, Ce, Or, Co, On, An, Fe,Iii, Mg, 
Mn, Hg, Ag, Na, Sr, Sn, U,'Bnd Zn. 

pERTjnouoLYBDATES, M‘,MoS,. Tho soIuUe 
salts of this class are formed by boiling thio¬ 
molybdates M,MoS 4 with MoS,; the insoluble 
salts by ppg. salt-Bolntions by soluble perthio¬ 
molybdates. The perthiomolybdates are gene¬ 
rally dark red; solutions of the allo^ salts girs 
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» pp. of MoS, on addition of acids (Berzelius, P. 
7, 261). 

Potassium perlhiomolpbdate, KjttoSy Pre¬ 
pared by saturating an acid IC molybdate solu¬ 
tion with HjS (a mixture of K^MoS, and MoS, is 
thus produced), boiling,for some hours in a re¬ 
tort, cooling, collecting the pp. ot K,Mo3, mixed 
with MoS„ washing with water till the washings 
give a ilocculent dark-red pp. on addition of 
UGlAq, extracting with boiling water, and eva¬ 
porating the solution. Also by heating dilute 
K .MoS,Aq with excess of MoS, nearly to 100“ 
till the liquid is nearly dry. Also oy reacting 
on MoS, with KHSAq. A rod mass, resembling 
an extract; on one occasion Berzelius obtained 
ruby-red crystalline granules. Insol. cold water, 
sol. hot water. Scarcely acted on by cold UGlAq 
or KOHAq. 

The other porthiomolybdates examined, more 
or less fully, are the salts of MH„ Ba, Bi, Ca, 
Au, Fe, Hg, Ag, Na, Sr, and Sn. • 

TniBAsiu niTuioMor.vBDATKS. Kriiss (.4.225,1) 
obtained the salt K,Mo.,S, (= 3K.,S.2MoS, 
= K,MoS,.MoS3 .2K,S) by passing II,S into 
K,MoO,Aq containing KOHAq, S.O. > 1'40 (c/. 
Potassium thiomolybdate, supra). Small red¬ 
dish-orange rhombic crystals; sol. water, insol. 
alcohol and ether. Decomposes slowly in air, 
giving KjMoS,. M. M. P. M. 

UONABBA OIL. The essential oil of Mon- 
ai'tfapuncfnfa, which smells like thyme, contains 
thymol G„H„0 [48°] and a terpene (Arppe, A. 
68, 41). 

MONO-. This prefix is very seldom used in 
this dictionary. Gompounds whose names begin 
with mono- are described under the name to 
which mono- has been prefixed. 

MOSIN or MORIC ACID G.jH.O.aq (B. a. 
H.); G„H„0,aq (from alcohol); C|jH,„0,2aq 
(from water) (L.). 8. "025 at 20°; ’Oyl at 100°. 
Occurs in old fustic (Morus tinctoria) to which it 
imparts its dyeing properties (Wagner, J.pr. 61, 
82 ; Hlasiwetz a. Pfaundler, J. pr. 90, 445; 94, 
65; A. 127, S.iy; Lowe, Z. 1875,117; AV. 14, 
119; Bencdikt a. Ilazura, M. 6, 1C5, 667). 

Preparation. —1. Deposited as calcium salt 
from an infusion of the wood on cooling. This 
deposit is extracted with alcohol, water is added 
to tho alcoholic extract when calcium morate is 
ppd. while maclurin remains in solution. Tho 
calcium salt is then decomposed by oxalic acid 
(Wagner).—2. The deposit is washed, heated 
with very dilute HGlAq, freed from GaCl, by 
washing, and repeatedly dissolved in alcohol and 
ppd. by water (H. a. P.; B. a. H.). 

Properties. —Needles, v. si. sol. water, T. sal. 
alcohol, m. sol. ether, iasol. GS,. The solutions 
are deep yellow. Blackens at 300°. Gone. 
H,SO, dissolves it, without change, forming a 
brownish-yellow solution. Its alkaline solutions 
are deep yellow. Its solution does not ppt. gela¬ 
tin. It stains the skin yellow. FeGl, colours 
the alooholio solution deep olive-green. It re¬ 
duces Fehling’s solgtion on warming and am- 
moniacal AgNO, in the cold. Its alcoholic solu¬ 
tion exhibits green fluorescence on the addition 
ot an aluminium salt (OoppelsrSder, J. pr. 101, 
406; 104,10; Z. [2] 4,164, 607). Morin yields 
tesoroip on dry distillation. 

B«aelion$.—l. Sodium-Amalgam inmi the 
ilkaline eolation indigo bltie and flnsUy ;yellow, 


the solution then containing phlorogluoin.—2, 
Potash-fusion yields phlorogluoin and resoroin. 

8. Nitric acid in HOAo oxidises it to (4, 2, !)• 
di-oxy-benzoio acid.—4. Promine added to its 
alcoholio solution forms ethyl-tetra.bromo- 
morin 0, AEtBr,0,4aq which is ppd. on adding 
water and melts at 136°. Tin and HGl convert 
this ether into tetra-bromo-morin G, ,H,Br,0,2 Jaq 
which becomes anhydrous at 110° and then 
taelts at 268°. It dyes silk and wool yellow 
without a mordant. 

Salts.—KOijH.O,: yellow needles (from 
K-iGOjAg).—Ga(G„II,0,),: yellow precipitate 
Ba(C, 2 H, 0 ,). 3 : red-brown powder.—Zn(G|. 2 lI, 03 ),; 
lemon- yellow needles, insol. water, sol. alkalis.— 
PbO„H,20,: egg-yellow pp.—Pb,,G„H,„0,: (L.). 

Morin sulpbonic acid G„H„0,.SO,H2aq. 
Formed by heating morin with cone. II^O,. 
Golden-brown powder, si. sol. cold, v. sol. hot, 
water.—KjOijUjSOio Jaq; golden needles. — 
BaO,iH,SO,y Golden rtocculent pp., converted 
by nitrio acid into tri-nitro-phloroglucin. 

Isomorin. Formed by adding sodium- 
amalgam to an alcoholic solution of morin con¬ 
taining HCl until tho solution is deep-purple, 
and then evaporating (H. a. P.). Purple-red 
prisms. When heated alone or in alooholio 
solution, or more quickly by treatment with 
alkalis, it is reconverted into ordinary morin. 
Its solution mixed with dilute alum is dichrolo. 

Paramorin. C,.,H,0,. Obtained, together 
with a larger quantity ot resorcin, by distilling 
morin mixed with sand (Bcnedikt, B. 8, 606). 
Yellowish, woolly needles (from ether). Taste¬ 
less. May be sublimed. Reduces Fehling’s ' 
solution, y. sol. hot water and ether (unlike 
morin). It dissolves unchanged in cone. H^SO,. 
Alkalis form a yellow solution. Unlike morin, 
its alcoholic solution is not ppd, by Pb(OAa) 2 . 

MORIHDIN G.„H3„0,. (A.). [245°] (Stein). 
Extracted by alcohol from the root of various 
species of nurrinda used as a dye (‘ Suranji ’) in 
India (Anderson, Tr, E. 16 [6], 435; A. 71, 216). 
Slender lustrous orange needles^ when heated it 
gives off orange vapours which condense to red 
needles of morindone. It is insol. ether, v. si. 
sol. cold water and alcohol, sol. aqueous 
KOn and cone. H,SO, forming reddish-violet 
solutions. Gives a red lake with alum, and a 
cobalt-blue pp. with baryta-water. Morindin 
resembles ruberylhric acid G.,„II,,,0|, (Ilochleder, 
Site. D. 7,806; Stenhouse, C. J. 17, 333) but 
differs from it in being insoluble in ether and in 
the behaviour of the red alkaline solution on 
boiling, for this becomes deep purple in the case 
ot ruberythrio acid, but docs not change in that 
of morindin (Stein, J. pr. 97, 234; Thorpe a. 
OreenaU, 0. J. 61, 62; 63, 171). 

Hotindene 0„H,oO,. TH-oxy-methyl-anthra- 
quinone (?^« Formed together with glucose by 
boiling morindin with dilate mineral acids. Bed 
needles, resembling alizarin. Insol. water, v. soU 
alcohol and ether. Its solution in potash is 
reddish-purple, but fades on standing (unlike 
dlizarih). Gone. HjSO, gives a dark-blue solution 
(alizarin gives an orange solution). FeCl, gives 
a green colour. On distillation with zinc-dust 
it yields methyl-anthracene. 

KOBUfOIO AOIO. An aoid snpposed by 
Walter to exist at a glyceride in oil of W (from 
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0„H,(0H): 


(?) 


Uoringa apUra) bat shown bj Zaleski (S. 7, 
1018) to be oleio acid. 

M08ITATOI0 ACID 0,.H.,0, (?) K, after 
the aqueous extract' of tustio has deposited 
morin, the filtrate be shaken with EtOAc, the 
acetio ether evaporated, and the roa’due dis¬ 
solved in cold water and ppd. b; NaCl, brown 
amorphous moritannio acid separates first, 
followed by maclurin (L5wo, Fr. 14,127). V. 
sol. water. The solution is ppd. by albumen,' 
gelatin, and alkaloids. FeOl, gives a brownish- 
black pp. Alcoholic lead acetate gives a pp. 
(0„H,»0,),6Pb0. 

MOfiPHISB or KOSPHIA 0„H,.N0, U 

< CH(0H).CH-0-CH, 

I I . or 

CH,-CaNMe.CH5 

^OH,.C(OH). 0 . CHj 

‘'\CH,.CH . NMe,CH, 

(Knorr, B. 22, 1117). Mol. w. 285. [230°] 

(Hesse, Ph. [3] 18, 801). 8.0. 1-32 (SchrSder, 
B. 18, 1074). 8. -01 at 10“; -04 at 40“; -22 at 
100“ (Chastaing, Bl. [2] 37, 477). 8. (absolute 
alcohol) 1-182 at 10-6°; 8-623 ai78“. 8. (alcohol 
of 90 p.o.) -377 at 10-6“; 2-991 at 78“. 8. (amyl 
alcohol) -2C8 at 11“; 2-247 at 78“ (Florio, 6. 13, 
496). 8. (ether) -023 at 10“ (F.). 8. (chloroform) 
-04 at 9-4“; 1-23S at 66° (F.). 8. (amyl alcohol) 
-26in the cold (Eubly, J. 1866,823). The solubility 
of crystallised morphine in boiling liquids is given 
by Prescott {Ph. [3] 6,404) as follows.- 8. (ether) 
-0163; 8. (chloroform) -023; 8. (amyl alcohol) 
1-1; 8. (benzene) -0112. The solubility of amor¬ 
phous morphine in boiling liquids is given by 
Prescott as 8. (ether) -0473 ; 8. (chloroform) 
-0606. The solubility of freshly ppd. morphine 
in boiling solutions is given by Prescott as: 
8. (ether) -094 ; 8. (chloroform) -116; 8. (amyl 
alcohol) 1-1; 8. (benzene) -05. According to 
Borg (FV. 19,222), the solubility of morphine in 
pure cnlorotonn is -01, and in a mixture of 9 pts. 
chloroform and Ipt. alcohol it is-9. [a]„ (in a 2p.o. 
solntion containing 2 mols. NaOH)>-70-23“ 
(Hesss,A. 176,190). [a]„ (in a solution of the 
hydrochloride) ■—100-67“—l-14p, where p 
-percentage of salt present (Hesse; Qrimbert, 
/. Ph. [6] 16,296). 

Ocom in opium, being known in an impure 
state at Magisterium opii in the seventeenth 
century, and was first isolated in 1816 by 
8ertfimer (Gil*. Ann. 66, 61; 67, 192 ; 69,60). 
Dott {Pr. E. 12, 189) found in a sample of 
opiom that half the morphine was present as 
meconate and half as sulphate. It also occurs 
in Siehtehollzia ealifonrica (Baudot a. Adrian, 
O. C. 1889,197), and in hops. 

Preparation _1. Opium is macerated with 

water at 88“, the extract evaporated with CaCO, 
to a small bulk, and then mixed ir^th OiKllr 
The liquid is filtered bom ppd. calcium meconate 
and evaporated. It first deposits calcium mecon¬ 
ate, and afterwards a mixture of the hydro- 
chloridet of morphine and oodMne. These crys¬ 
tals an dissolved in water and treated with 
ammonia, which ppts. moiphine, leaving codeine 
in solution (Bobiquet a. Gregory, 'A. 6, 87; 7, 
261).—2. The aqueous extraotot opium is boiled 
wiin lime, and the filtrate boiled witit BB |04 
iirhidb i?! 7 ts.morohine (Mohr, 4. Ml 130). 


Properties.—Small trimetrio prisms (conhum 
ing aq), T. el. sol. water, alcohol, and ether. It 
has a very bitter taste, and is a powerful nar¬ 
cotic poison. It dissolves readily to the extent 
of one equivalent in aqueous KOH, lime, baryta, 
and NaOH, but scarcelyrBt all in ammonia and 
alkaline carbonates. It readily dissolves in 
acids. It is levorotatory. It loses its water of 
crystallisation at 100“ (Dott, Ph. [3] 18, 701), 
and begins to sublime at 160“ in dots (Blyt^. 

Beaefiortj.—1. Very readily oxidised, mus 
-014 p.o. of the base is suHicient to liberate 
iodine bom iodic acid (Serullas, B. J. 11, 238). 
Morphine is oxidised by alkaline E,FeCy, to 
pseudomotphine C„H„NjO, (Hesse, A. 236,229), 
and the same substance is formed by the action 
of nitrous acid on morphine (Schiitzenberger, A, 
108, 346; BL 4,176), and by allowing morphine 
to stand in aqueous NH, exposed to the air 
(PolstqrfI, B. 13,86). Morphine slowly reduces 
silver nitrate in the cold.—2. On oxidation with 
alkaline KMnO, it yields an acid, apparently 
pyridine tricarboxylic acid (Barth a. Weidel, JW. 
4,700).—3. Potash-fusUm yields protocatechuio 
acid(B.a.M.) andmethylamino (Wertheim,A.73, 
208). Alcoholic potash at 180“ forma methyl- 
ethyl-amine (Skraup a. Wiegmann, it. 10,110).— 
4. Nitrous acid forms nitroso-morphine, pseudo¬ 
morphine, and a base 0„H„NO,.—6. Nitric 
add, diluted with (li mols. of) water, forma at 
100“ an acid C|,H,NO„ which can bo converted 
by cone. HNO, into picric acid, and which yields 
methylamine when heated with KOH (Chastaing, 
0. B. 94, 44; J. Ph. [6] 4, 838).-8. Converted 
into codeine by beating with NaOEt and Mel, 
the yield being small owing to the formation of 
morphine methylo-iodide (Orimaux, A. Ch. [6] 
27, 273; Dott, Ph. [3] 12, 1009).-7. On distil¬ 
lation with tinedust it yields pyridine, NH„ 
pyrrole, and a base which may be quinoline, as 
chief products, together with 4 p.o. of phenan- 
threne and j p.o. of phenanthraquinoline 
(Oerichten a. Hchrotter, A. 210, 396).—8. When 
evaporated with dilute H^BO, till white fumes 
appear, morphine yields a residue turned brown 
by alkalis. Morphine (1 pt), heated with HjSO, 
(1) pts.) and oxalic acid (2 pts.), at 120“ forms a 
product which, on dilating with water, leaves a 
yellowish-white amorphous body undissolved. 
This substance, 0„H„h[0„ is soluble in hot 
water and in alkalis. It turns greer in air, and 
its alkaline solution turns red in air. The red¬ 
dened alkaline solution gives with HCl a blue 
pp., ‘ morphine blue,' C„H„NO„ which can be 
crystallised from ether. Malonio and succinic 
ofids behave like oxalic acids, forming the com¬ 
pounds C„H„KO, and,0„Hnl^Or these 
formuhe should perhaps be doubled (Chastaing 
a. ^ariUot, O. B. 106, 941, 1012).—9. Heating 
wim oxalic acid forms trimorphine.—10. Heat¬ 
ing with cone. HCl yields apomorphine (Matthi- 
essen a. Wright, Pr. 17,466,460), and the bases 
0„H„C1N,0„ 0„H„ClNjO„ 0.,H,sO>»»Oi. 
C,„H„,Ca4l,0„.—11. Wito Ol-OHrOAc and 
H..SO, it ^ves an intense violet colour, and after 
dilution with water and addition of NHuan amor¬ 
phous yellow base, possibly OEUfO,A,NO,)i, 
which gives a violat ooloar with (Gnmauz, 
O.B.93,217)v—U. AqueotwalloisaMaM SO.fCHmi 
0^,0,a„H„M0|g^r ^Mlianri, 4. M, 
16^—18. BleaMisf-fowdtr, astindon a soIoHop 
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ol morpUiM hjrdroehloiidCt (ormi 0|,H„01,N0 m, 
k oiyatalline body (Mayor, B> 4,121). 

Oo!our-(M(t. —1. Idberates iodine from iodio 
•eid odntion. The brown colour i« increased Iv 
adding ammonia (tiefert, J. Fh. [S] 40,97). U 
a layer ot very dilate ammonia be poured upon 
a very dilate solution «of morphine containing 
^io^o acid and starch, a brown ring below a blue 
ring will appear at the junction ol the liquids 
(Dapri, 0. N. 8, 267).—2. Chloride of gold 
colours the solution blue, being reduced to gold.— 
8. EMnO, is reduced, becoming green.—4. Ferric 
salts give a blue colour, destroyed ,by aoids, by 
heat, and by alcohol (Bobinet a. Pelletier, A, 6, 
172).—6. PeOl,, added to a previously heated 
solution of morphia in H^SO,, gives a deep-red 
colour, changing to dirty green (Husemann, A. 
128, SOS). According to Lindo (0. N. .87,158), 
morphine, gently warmed with H^BO, and FeCl„ 
gives an indigo-blue colour.—6. A solution ol 
molybdic acid in cone. H,80, gives, with solid 
morphine, a violet colour, changing, through 
blue to dirty green (PrShde, Fr, 6, 214).— T. A 
solution obtained by adding ammonia to cuprio 
sulphate till the pp. cuprio hydrate is just re¬ 
dissolved is coloured green by salts ol morphine 
(Nadler, Fr. 13, 236; Lindo, Fr. 19, 369).— 
8. Nitric acid gives an orange-red colour, gra¬ 
dually changing to yellow.—9. H,SO„ contain¬ 
ing a little nitno acid, gives a violet-red solution 
(Erdmann, A. 120,188; Husemann, A. 128,306).— 
10. When morphine is boiled with aqueous 
phosphorous or hypophosphorous acid, and cone. 
H2SO4 is added, the liquid becomes reddish- 
violet. On now adding a little nitrio acid the 
solution becomes yellowish, and on warming 
with copper it assumes a splendid blue colour 
(Dragendorff, J. 1864, 727).—11. KCIO, (free 
from chlorate), added to morphine mixed with 
H,SO„ gives a dark-brown colour (Grove, Fr. 
18, 824; Siebold, ibid.). —12. Cone. HjSO„ fol¬ 
lowed by water and some oxidising agent (iodio 
acid, K,FoCy„ KjCrjO,, KNO„ MnO„ or PbOJ, 
best in the solid state, gives a deep-red colour on 
gentle warming (Lindo, 0. N. 86, 228; Dott, 
0. N. 86, 266).—18. A mixture of E,FeOy„ 
ferric ohloride, and HOI is coloured blue. This 
reagent may be used to detect morphine in 
quinine salts (Kieffer, A. 103, 271; Hager; FV. 
12,220; Armitage, Ph. 18, 761). According to 
Hesse {Ph. 18, 801), the blue colour is due to 
pseudomorpbine, not to Prussian blue.— 
14. Chlorine-water and ammonia give a red 
oolour in a 1 p.c. solution (Flilckiger, Ar. Ph. 
[8] 1,117).—16. Aqueous E,Cr,0, gives a dirty- 
brown pp. (Plugge, Ar. P.’„ (8] 26, 793).— 
16. Cone. E^SOi, containing a litUe E,AyO„ 
gives on warming a biue-violet oolonr, changing 
to dark brown-red. Water toms this green, and 
chloroform on shaking with it becomes nolet, 
while ether becomes violet-red, the liquid oelow 
it being brown (Tattersail, C. N. 41,68; Donath, 
/. pr. [2} 88, 668).—17. H,S04 and a little 
KOIO, pves in the cold a pass-green colour, 
the sage of the diquid being pale-rose oolour 
(Vital!, B. 14,1688).—18. A mixture of moiphine, 
(1 pi.) and powderM sugar (7 pts.) toms purple ' 
on addition of a drop of E^04, the mass gra¬ 
dually changing in colour through bluish-green 
to yellow (Schneider, /. 1872, 747).—19. If 
motj^Una is heated with H,B04 at 200°, and tho' 


mass poured into water, ttie liquid becomes 
blae.> It chloroform be shaken with this liquid 
it acquires a blue colour, while it ether be used 
the ethereal layer becomes purple (Jorisson, 
Fr. 20, 422).—20. On w^^miiig morphine with 
H4SO4 and sodium phosphate a violet colour 
appears (Vulpius, Ar. Ph. [3] 26, 2661. 

Estimation, in Opium.—Opium (200 pts.) is 
exhausted with warm water and the extract 
evaporated to a thin syrup, mixed with alcohol 
>(40 pts. ot S.G. ’82), ether (880 pts.), and am¬ 
monia (45 pts. ot S.G. -935). The mixture is 
occasionally shaken, and after 18 hours it is 
filtered a!.d washed with alcohol-ether. The pp. 
is dried, digested with benzene, dried, and 
weighed. After weighing the base may be ti¬ 
trated with standard HCl (Tescheraacher a. 
Smith, T7. B. 67, 93, 103, 244; Flilckiger, /. 
1886, 1962; Ar. Ph. [3] 27, 721; Venturini, O. 
16, 239; Stillwell, Am. 8, 307 ; B. ^Williams, 
0. N. 67,134). 

Another method consists in exhausting 7 g. 
ot opium with 110 o.c. of water and 4 g. of 
slaked lime. 60 0.0. ot the filtrate are mixed 
with 5 c.o. of 95 p.c. alcohol, 26 c.c. ot ether, 
and 8 g. of NH4GI. After standing for 12 hours 
the ether is filtered off, and another 10 o.e. ol 
ether added. The entire liquid is then filtered and 
the morphine collected on the filter determined by 
direct weighing or by titration (Goebel, Cbsm. Zeit. 
11,608). The morphine may also be extracted 
from the opium by baryta-water and ppd. by CO, 
(Von Perger, J. pr. [2] 29, 97)_. Indeed, a great 
many processes for estimating inorphine in 
opium have, from time to time, been proposed 
(GuiUermond, J. Ph. [3] 16, 17; [4] 6, 102; 
Biegel, Jahrb. pr. Pharm. 28, 202; Quibourt, 
J. Ph. [3] 41,97,177; F. Mayer, Am. J. Pharm. 
36, 28; Amoldi, Buss. Zeit. Pharm. 1873, 641; 
Lynn, Amer. J. Pharm. [4] 6, 358; O. J. 84, 
612; Flewry, J. PK [4] 6, 99; Schaohtmpp, Fr, 
7, 284, 609; Merck, A. 18, 79; 21, 202 ; 24,46; 
Stein, Ar. Ph. [2] 148,160 ; 0. J. 26, 180; J. T. 
Miller, Ph. [3] 2, 466; 0. J. 26, 181; Eeveil, 
Monit. Scient. 13, 812; J. 1871, 821; Eremel, 
0. 0. 1887,1629; Adrian a. Gailois, J. Ph. [5] 
16, 193; Sohlikum, Ar. Ph. [3] 26, 18; Dojt, 
Ph. [8] 18, 82; Plugge, Ar. Ph. [3] 26, 843). 

Methods for separating morphine from other 
alkaloids have been given by Dragendorff (Ph, 
[8] 7, 24), Hager (0. C. 1872, 727), Nenbauer 
{Fr. 9,134), and others. 

Salts.—B'HClSaq: S. 6 in the cold; 100 at 
100“ (Eegnault, A. Ch. [2] 68, 181; A. 26, 24); 
4 at 16'’ (Hesse, A. 179, 190). [a]j =. -94“ in a 
2 p.o. solution containing excess (10 mols.) of 
HOI. Silky fibres (from water).—B'HCl: 8. 
(MeOH) 2 at 16°. Minute prisms (from MeOH). 
The salt B'HCl Saq is partially rendered anhy¬ 
drous by solution in alcohol (Hesse, A. 202, 
Igl).—B'JBtsPtCl#’’ yellow curdy pp., m. soL 
water (Igebig, A. 26,46). Decompose by boil¬ 
ing water (0. de Ooninck, Bl. [2] 46, 181).— 
B'j^tC1.6aq (Hesse).-BH(a(HgOy, Otya- 
taUine pp. (Hinterberger, A, 77, 201). — 
B'^01,2aq.—B'Zn01,7aq(Oriif3nghofl,B. 1868( 
600)!—B'HBrOaq: needles (Schmidt, S. 10, 
194).—B'EI2aq: long silky needles moped in 
rosettes; si. sol. cold water (Schmidt, 

194).—B'HISaq (Bauer, Ar. Ph. (6) 6, 286).— 
BTHaq: hair-like needles (Kuna, Ar. Pk. (9] 
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20,807).—crystalline 
obtained by ppg. a salt ot morphine with ^ine 
dissolved in HUq. Brown PPm so • KUq, from 
which it crystallises in nearly black prisms, sol. 
alcohol and boiling,ether (Kauer; Jorgensen, 

J.pr. [2] 2, 437 ; Z. [2]6, b73).—BHHgl,: crys¬ 
talline pp.,m. sol. alcohol (Groves, C.,/. H, J7). 

—B'.,H,SO,5aq: [a]n=-100-47-'90^ >n “ p 
p.o. solution at 22-6» (Hesse). S. 4 m the cold 
(Dott).—B'HC10,2aq: needles (Bodeker, 4. 71, 
e3).-B'HVO. (Ditto, A. Ch. [6] 13. 237)^^ 
B'HCyS ’,aq. [100°]. Needles (Dolltus, 4. Oo, 

0141 _k']h PtCy,: groups ot minute needles 

(slvaTzlnbach! C. 0. 1800, 304).-«B'HOAc. 

S. 60 in the cold (Dott). Tufts of need es, v. 
sol. water, ra. sol. alcohol ^ 

B'CH.,Cl.CO.,H (Florio, /• 

B'CHCl.,.CO;Hiaq. — B'CCU-CO.^H Ijaq. — 

B utyrate B'C.HA- S. 14 at 12 ° (Decharine, 

/. Ib03,'444).—ValerateB'CjHj^Oj. Large tu- 
mctric crystals (Pasteur, /, ! 

2’3 in the cold (Dott).—Lactate j> 0 ;,xl 4 jU|« 
monoclinic crystals. S. 10 at 13° (Decharme 
Trichloro-lactate B C,CljH,Oj^ 6 aq (F.). 
Oxalate ByiAOiaT- pnsms. S. 4-8 at 12 
(D.).—TartratesB'.AH.Oa 
croups of needles, eflaorescent at 20 (Arppe, 

J. pr. 3, 332). S. 11 in the cold (Dott).— 
li'f! H O lao. Tufts of long rectangular 
flattened'prisms (A.).—Mollitate 
minute needles (Karmrodt A. 81, 1/ 1- ^ 
Phenyl acetate BCH^Ph.CO.JI. [J2 ]. 
Nitroprussido (Davy, PA. [3] 11, 7u<>). 

Metallic derivatives OuHuKNOj a^aq. 
Obtained in a crystalline state by evaporating a 
solution of morphine in KOHAq in a desiccator 
over H,SO, (Chastaing, J. 

{C,,H„KNO,),KjCO, 2 aq.—Ba(C,,H,,N 03 ), 3aq . 
white crystalline solid.— Ca(C|,H, 3 N 0,)2 oaq. 

Ca(C|,H|,N 03)2 2 a(j. ^ n tt a wn riK 

(a)-Acetyl derivative C„H„AcNO,. Ob¬ 
tained, together with the ( 8 ) modification, by 
boiling morphine (1 pt.) with HO Ac (2 
several hours (Wright, C. J. 27, 1033; 
a. Wright, C. J. 28, 315). Crys^tallises from 
ether, either with aq or in the anhydrous state. 
Gives no colour with FeCl,.—B'HClSaq: crystals, 
si. sol. cold water.—BjH.jPtCl,: amorphous. 
B'Etl .laq: crystals (from 85 p.o. alcohi^). 

($)-Aeetyl derivative The 

chief product obtained by, Ideating mophine 
(1 mol.) with acetic anhydride (1 mol.) at 100 . 
\vhen less acetic anhydride is used a compound 
(C.,H, 3 AoN 03 )( 0 „H,.NO,,) is obtained (Wnght). 
Aiilorphous.-B-HCl; amorphous, v. sol. water. 
Beadily converted into morphine by boiling 
water, and hence usually gives a blue colour 
with FeCI,.-B'Etl: amorphous. 

{y)-Acetyl derivative C„H|,AoNO,. Ac 
companies the (fl).i8omeride to ‘be extent of 26 
p.o. Anhydrous crystals (from ether).— B HV/i. 
crystallises with difficulty, v. sole . water.— 
B'Etl ijaq: crystals (from 85 p.e. alcoholh 

Di- acetyl derivative _C„11,,ao,nu,. 
[169°]. Formed by heating morphine with excess 
of Acto at 85° (Wright; Hesse, >4. 222, 205). 
The product is treated with water and dilute 
NH,Aq, and extracted with ether. 
prisms (from other); v. sol. cold alcohol, m. sffi. 
ether. Gives no colour with FeCl,. Converted 

boiling water first into the (a)-acetyl ttenv%- 


tive, and then into inaorphine.—B h 6 i : 
extremely sol. water. — B'jHjPtC^. — B MoOl. 
Formed by heating morphine methylo-ohloride 
with Ao™0 at 85° (Hesse). Needles, v. e. sol. 
wator.-B'Mel. Heated with AgOAc it yields 
the crystalline di-acetyl derivative of a com¬ 
pound C..H,„0, [143°] (Fischer, B. 19, 792).- 
B'Etl [aq. Cryslala (B. a. W.). 

Di-propionyl derivative 
O H fO.H,OLNO,. Formed by heating mor- 
phinywifh propionic anhydride at 85° (Hesse, 

A 222, 207). White amorphous powder, v. e. 
sol. ether, alcohol, and chloroform, si. s®/- 
FeCl, gives no colouration. — "B HGi. — 

^ {a)-Butyryl derivative C„H|g(C,H,0)NO,. 
Formed by boiling morphine (1 P‘ )'^‘b bu^rio 
acid (2 pts.) for 6 hours (Beckett a. Wright, 0. J. 

28 10 ). Crystals (from ether). Gives no colour 
with-FeCU.-B'HCl: more soluble and less 

readily.crystamsablo than the hy^ 

the (ol-voetyl derivative.—B .,H,1 tCI,.- B 1 . 11 . 
Biflorphous. 

{S)-Butyryl derivative 
C. H,.(C,H,0)NO,. An amorphous base, accom¬ 
panying the preceding isomerido. Gives a blue 

colour with FcCl,. « ti vn . 

Di-butyryl derivative C,,H.„NU 5 i.e. 
r. TI (C H OLNO,. Formed by heating mor¬ 
phine (l*pL) "’'‘b butyric anhydride (2 pts.) for 

3 hours at 140' (B. a. W.). 
solved by boiling water or boiling dilute alcohol 
into butyric acid and butyryl morphine. 
B'HCl: amorphous. Gives no blue colour witn 

PeCl,._B'Etl: amorphous. By boiling mot- 

phino with a mixture ot acetic and butyric aoids, 
Beckett and Wright obtained a product which 
formed a crystalline double salt with the formula 
(C.,H„AoNO,)(C„H„(0,H,0)NO,)^Cl, 8 aq, re¬ 
solved into its components by boihng water. 

Benzoyl derivative C|, 11 |,bzjnu,. 
Formed by heating morphine with benzoic acid 
at 160° (B. a. W.), and by boiling the di-benzoyl 
derivative with dilute alcohol. Amorphous 
B'HCl: crystalline; v. si. sol. water. Not 

coloured by FeCl,. _ n n un 

Bi-benzoyl derivative OuU.rpXiNtir 
cor.1. Formed from morphine and 
Bz.,0 at 130° (B. a. W.) or BzCl at 105° (Wright 
a, ilennie, 0. J. 37, 609; Dott a. Stockman, I h. 
r31 18, 231; cf. Broookmann a. PolstorH, iJ. 10 , 
96). Prisms, insol. water, sol. hot alooho.. 
Gives no colour with FeCl,.—B'HCl; amor- 

phou3.-B',HiI’tCl.--l^'f^‘I. 

Acetyl-benzoyl derivative 
C,.H,,AcBzNO,. Formed from the (o)-acetyl 
derivative and Bz,0 at 130° (B. a. W. . Crystal, 
line.—B'HCl: amorphoitB; v. sol. '"“‘e’'.— 
B',H,PtCl,.—B'Etl iaq: crystals (from alcohol). 

Succinoxyl derivative , , , 

(C„ll„NO,)CO.C,H..CO,H. Formed by heating 
morphine (1 pt.) with succinic acid (2 pts.) at 
180°^(Bcckott a. Wright, 0. J. 28, 689). Sepa¬ 
rates from alcohol in crystals (containing 4aqJ 5 
insol. water and ether.— 

Methylo-iodide C„H„NO,MeIaq. Formed 
by warming morphine with Mel and ^oohol 
(How, C. J.a, 126; A. 88, 838). If NapEt is 
also present the product is codeine (Gnraaux* 
A Gh fSl 27 , 273; 0* B, 92,1140). 

Methylo-chloride O„H.,NO.Me019a,. 
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formej from ttk« methyto-iodide andAgdl (Hesse, 
A. 333, S07). Long needles. Its aqueous solution 
is coloured blue by FeOlj. Ao.iO forms 
0 „H„Ao,NO,Moa-( 0 „H„NO,MeCl)^t 01 ,aq. 

life f Aj/Io-by droxideCijHijNOjMeOIIoaq. 
Formed from the sulphate and baryta (Broock- 
mann a. PolstorB, B. liS, 96). Colourless needles. 
Reduces Ag^O. 

Ethylo-iodide C„n,„NO,EtI Jaq. Formed 
by heating morphine with Etl and alcohol at 
100° (How). Needles (from water). ' 

Uethyl-morphine v. Codeine. 

Di-methyl-morphine C„H„MeaNO,. Mtthyl- 
morphimethine. [118°]. [a]n= —'iOS’S® in a 

4 p.o. solution in 97 p.o. alcohol at 16°. Formed 
by heating codeine methylo-iodide (1 mol.) with 
aqueous KOH (1 mol.), adding benzene, and 
shaking with acetic acid. The acid liquid is 
saturated with NaCI, and the hydrochloride of 
di-methyl-morphino then crj-stallises out. The 
free base is obtained by adding NaOil and ex¬ 
tracting with ether (TTess, A. 222, 22(9). Prisms; 
m. sol. ether, v. sol. water and alcohol. Cone. 
HjSO, gives a bluish-violet colour. Cone. HNO, 
forms a yellow solution. 

Salts. — B'HC12aq. S. 9-2 at 18°.— 
B’APtCI„aq. 

Melhylo ■ hydroxide 
'CiiHijMojNOjMeOH. Formed from the iodide 
and moist Ag.jO (Knorr, B. 22, 181). Thick 
syrup. Split up at 160° into NMe, and the 
phenanthreno derivative C|,H,EtO... Ao.jO at 
160°-200’ forms ncetyl-methyl-dioxyphenon- 
threne C„H,(OMe)(OAc), dimethylamiiie, and 
di-methyl-oxyethyl-arnine NMe.^.CH 2 .CH 30 H 
(Fischer a. Von Gcriehtcn, B. 19, 794). 

[a)-Methylo-iodide G,,B, jMc^N0,MeI)aq. 
Formed from di-niethyl-morphine and Mel dis¬ 
solved ill alcohol (Hesse, A. 222,225). Prisms: 
V. sol. hot water. 

(p)-Melhylo ■ iodide 0,,H,,Me.jNO,MeI. 
Obtained by adding KOH to a solution of the 
(a)-isomeride, allowing the oily pp. to crystallise, 
and adding El to the mother-liquor (Hesse, A. 
222, 227). Crystals. 

{a)-Methiilo •chloride 
CijHijMcjNCjMeCl Jaq. Obtained from the (o)- 
mcthylo-iodiiie by treatment with AgCl. With 
AcjO it forms C„H|„AcMejNOj 2 )aq crystallising 
in needles; v. sol. hot water and alcohol.— 
(B'MeCl),PtC!, 8 aq. 

{0)-Methylo-chloride CpHijMe-iNOaMeOl. 
Formed from the ( 8 )-methy!o-iodide and AgOl. 
Forms a neutral sulphate and a platinoohloride. 

Acetyl derivative C„H,jAoMe,NOj. 
[ 66 °]. Formed from di-methyl-morphine and 
Ac,0 at 85° (Hesse, .4. 222, 228). T. sol. alcohol 
and ether, m. sob water, insol. KOHAq. Qivea 
a blue colour with conn. HjSO,.—B'HOl^aq.— 
B'APtOle^aq.—B'HNO.Saq.—B'ASO,«aq. 

Sthyl-morphine C„H,,£tNO,. Codethyline. 
[ 88 °]. S. 2J at 100°. Formed by heating 
morphine (1 mol.) with NaOEt (1 mol.), alcohol, 
and Etl (Orimqnz, 0. R. 92,1140,1228; A. Oh. 
[5] 37, 278). Hard brilliant lamincs (containing 
aq); v. sol. alcohol and ether, m. sol. wat«. 
Ppd. from solutions of its salts by KOH and 
Ma-CO,, but not by NH,Aq. Gives a blue colour 
wiu HtBO, containing FeClr—"B'HCl: groups 
ol slander - needles.—(0„Bu£tRO|)MaI. Hard.l 


bulky crystals, converted by moist Ag-^O into a 
tertUry base [183°]. 

Oi. ethyl-morphine sC„H„Et,KO,. The 
iodide of this base appears to be formed by heat¬ 
ing morphine with NaOH (1 mol.) and Etl (2 
mols.). It is crystalline, and is converted by suc¬ 
cessive treatment with Ag^O and Mel into 
OijHijHtjNOjMel, which crystallises from alco¬ 
hol, and is converted by Ag^O into an hydroxide 
which is split up on distillation into NMeEtPr 
and a derivative of phenanthraquinone C,,H,EtO, 
(Qerichten a. SohrStter, B. 15,2182). 

Ethylene-di-morphlae 0jH,(O|,H,,NO,)i. Hi- 
codethire. Bicodethylene, Prepared by boiling 
morphine with alcoholic soda and ethylene 
bromide (Grimaux, 0. B. 93, 67; A. Ch. [ 6 ] 27, 
281). White needles (from alcohol), insol. ether, 
V. sol. alcohol. Blackens when heated, and de- 
composes above 200°. With H.^SO, and FcCl, it 
gives abluecolonration.—’‘B"H.^Clj. Hyrdprisms. 

Morphinyl-sulphurio acid 
C„H„( 0 S 03 H)N 0 , 2aq. Morphine eulphonio 
acid. Formed by sliaking morphine (20 g.) with 
KOH ( 8 g.), water (25 c.o.), and KjS.,0, (16 g.) 
(Stolnikoll, H. 8 , 242). Silvery needles (from 
water), not decomposed at 160°: v. si. sol. cold 
water, alcohol, and ether. Hot dilute HClAq 
hydrolyses it to morphine and H.^SO,. Does not 
give a blue colour with FeCl,. Hot cone. H.SO, 
gives a rose colour, changing to violet. Less 
poisonous than morphine, producing tetanus. 

Nitroso-morphlne 0„H„(NO)NOj aq. Formed 
by passing nitrons acid gas into morphine sus¬ 
pended in water (E. L. Mayer, B. 4,121). Ited- 
dish-yellow powder, turned black by FeClj. 

Trimorphine (C|;H,„NO,) 3 . Formed by heating 
morphine (30 g.) with H..SO, (30 c.o.) and water 
(30 O.O.) at 100° (Wright,"0. J. 26, 220). Formed 
also by heating morphine (1 pt.) with dry oxalic 
acid (3 pts.) at 145° (Beckett a. Wright, C. J. 28, 
698). Amorphous, sol. ether. Gives a purple 
colour vrith FeCl,.—B'''H,C1,. Amorphous. Con- 
verted by cone, hydrochloric acid at 100 ° into 
0 „ 3 H„ 3 Cl 3 N. 0 ,.GHC!, a brittle pm. 

Tetramorphine (C„H,„NO,),. Formed, to¬ 
gether with trimorphine, by heating morphine 
with dilute H-^SO, at 100°-140° (Wright, C. J. 
26,220). Amorphous. On heating with HClAq 
it forms the salt (C„H|,N 0 ,) 3 (HC 1 ), (?). On 
adding HCl to an aqueous solution of tetra¬ 
morphine a floocnlent pp. of (0„H„NOjHCl), is 
got.-( 0 „H„N 03 ), 2 H 3 SO.. SttJpAomorpA.de. 
Obtained by heating morphine with dilute 1^004 
at 160° (Arppe, A. 55,96; Matthiessen a. Wright, 
Pr. 17,466 -, Wright, 0. J. 26, 220). 

Apomorpbine 0, Ai^O,. Formed by heating 
morphine or codeine with HClAq at 146° lor 2 
or 3 hours (Matthiessen a. Wright, Pr. 17,455), 
Formed also by heating morphine with aqueous 
phosphoric acid till the temperature reaches 
186° (Wright, 0. J. 26, 662). It is also one of 
'the products when morphine is heated with 
aqueous ZnCl, lor 20 minutes at 126° (Mayef a. 
Wright, 0. J. 26, 211). Amorphous mass, which 
turns green in moist air. SlI sol, water, espe¬ 
cially a it contains CO,; sol. alcohol,ether, and 
chloroform. Emetic; •02 g. of the hydroohloiida 
being sufficient to produce vomiting. A solution 
of apomorphine hydrochloride gives with oaustio 
alkalis a white pp., quickly becoming black; 
with Ma,CO, a white pp., toning gnen; with 
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HKO, k btood-red colour; with FeCl,an Bm«- 
thjst colour; with E,Cr,0, bu orBuge pp.; with 
El an amorphous pp., quickly becoming green; 
, and with platinie chloride a yellow pp., decom¬ 
posing on warming, ^t reduces AgNO,. AcCl 
yields a mono-acetyl derivative (Danckwortt, 
Ar. Ph. 228,672).-B'HCl: crystals, si. sol. cold 
water. 

Polymeride of apoihorphlna (7). 

Formed, together with apomorphine and 
several bases, which form the hydrochlorides 
C..^,„CIN.O^.Cl,(?). C„H„N, 0 ,H,CI, (7),and 
OuHjjClNjOjH^Cl, (?) by heating morphine with 
aqueous ZnOl^ it forms a hydrochloride 
B^'^Cl, insol. alcohol (Mayer a. Wright). 

Diapotstramorphine 0 ,„H,„N, 03 ,. Formed, 
together with apomorphine, by heating morphine 
with aqueous phosphoric acid (Wright). " Amor¬ 
phous, rapidly darkening in air. Evaporation 
with ‘cond. hydrochloric acid converts it into 
0 |mH,„C 1,N,0„8HC1. Evaporation with HIAq 
and phosphorus yields the corresponding 
0 ,mH, JjN,Oa, 8 HI (Wright). 

Fsendomerphine G„H„EO, lUq or 
0,«HHN,0,8aq (Hesse, A. 235,^29). Deltydro- 
morphine. Oxyaimorphine. Oxymorphine. Di¬ 
morphine. Discovered by Pelletier (1832) in Le¬ 
vant opium. Occurs in morphine hydrochloride 
made by Gregory’s method (Hesse, A. 141, 87). 

Formation. —1. By heating a solution of 
morphine hydrochloride with AgNO, at 60° 
(Schiitzenberger, Bl. [2] 4,176).—2. Byoxidising 
morphine with EMnO„ potassium nitrite, or 
KiFeCy„ or by exposing its ammoniacal solution 
to the air (Polstorff, B. 18, 86 ; c/. Pelletier, A. 
16,49). 

Properties. —White, microcryslalline powder 
(from NHjAq), insol. water, alcohol, ether, and 
chloroform, sol. EOHAq and NH,Aq, v. e. sol. 
alcoholic NH,. Lrevorotatory (Hesse, A. 176, 
196). Decomposed by heat without melting. It 
is not affected by reducing agents. It is tasteless 
and not poisonous. 

Colour-tests.—1. When evaporated with di¬ 
lute BsSO, until fumes of H,SO, appear it be¬ 
comes bluish-green, and, on adding water, rose- 
red:; if HNO, or dilute NaNO, be now added the 
colour changes to deep violet. Under similar 
circumstances morphia gives a rose-red colour, 
turned brownish-red by water, and raspberry-red 
by HNO, (Donath, J. pr. [2] 33, 660).-2. Ee- 
sembles morphia in its reaction with FeCl„ with 
molybdic acid in HjSO, (FrShde’s reagent), with 
HNO,, and wiUi EtlO,. For the reaction with 
iodic acid HCl most be absent. NH 4 CI inter¬ 
feres with these tests.—3. Conc.HjSO, forms an 
olive-green colour.—4. Cone. HNO, gives an in¬ 
tense orange-red colour, changing to yellow.— 
6 . A mixture of equal parts of cane-sugar and 
pssndomorphine is coloured by H,SO, blue, 
changing to dark green (Hesse, A. 284, 266). 

Salts.—B'HCiaq. Minute needles* S.l*4 
at 20°. re]»--103« 18 '. — BHOlOaq.. 

B'HClSaq. — B'HC14aq. — B'H016aq.— 
B'H018aq. — B'AP‘Cl,88q. — B'HIaq.— 
B'H,80,4aq: small colourless needles; sLjioL 
cold water (Polstorff).—B'H,SO,6aq: laminsa. 
B. 2'87 at20°.-B',H,Cr,O,6aq: orystalline pp. 
8. -1 at 18°.-B',HAO,6Bq. S. -06 at 2(K- 
B',H,C,0.8aq. — Tartrate B' 04 B, 0 , 8 aq! 
iH^es.-B'CJl/).6aq. B. 2-4 at 18°. 


deeltil dsrfcatdve 0„B,ple,Kd.. [27«°1. 
Formed by heqting pseudomorpbine (1 pt.) with 
Ac,0 (2 pts.) at 120° (Hesse, A. 222, 235 ; 284, 
258). Crystallises from ether in prisms (con¬ 
taining 4 aq). V. e. sol. alcohol, m. sol. ether 
and chloroform. When mixed with cane-sugar 
and dissolved in cone. H,SO, dt gives a dark- 
green colour. If the £[,80, contain Fe,(SO,), 
the colour is at first blue.—B',H,PtCl,6aq. 

Methylo • iodide 0„H„N0,MeI 2^. 
Formed by the action of HI on the crystalline 
body (C„H„NO,),Me(OH)MeI, which is prepared 
by oxidising morphine methylo-iodide with alka¬ 
line K,FeCy, (Polstorff, B. 13,93). Small prisms. 

Methylo- hydroxide 
C„H„NO,Me(OH) 3)aq. Prepared by the action 
of moist Ag,0 on the iodide or of baryta on the 
sulphate. Crystalline; v. sol.water,insol.alcohol. 

Methylo - sulphate 

(C„H,,.NO,),Me.SO,4aq. Obtained by ppg. a 
solution ;)f the oxyiodide with AggSO,. Leafiets; 
V. sol. hoUwater. 

MOSPBOIHEBAiNE v. TnEBAina. 

UOEPHOIBOPT. This term is applied to 
the relations between the crystalline form and 
the composition of those bodies which are chemi¬ 
cally similar, and which are derived from the 
same parent body; «. this vol. p. 89. 

MOREHBIC ACID C,H„NO, i.e. 

0*y-pnjpyZ. 

pyridine dihydride carboxylic acid Occurs 
in cod-liver oil in a oombinaticn with glycerin 
and phosphoric acid, from wlaoh it is readily set 
free by acids and alkalis. Obtained by extract¬ 
ing the oil with dilute (36 p.o.) alcohol con¬ 
taining 6 p.o. of HCl (Gautier a. Mourgues, 
C. R. 107, 740). Square flattened prisms or 
large lanceolate plates; insol. cold, sol. hot, 
water; v. sol. alcohol, ether, and alkalis. The 
solutions have a disagreeable aromatic odour. 
(Gautier, Bl. [3] 2, 283). Morrhuic acid decom¬ 
poses carbonates. A solution of the potassium 
salt gives pps. with lead acetate and AgNO,, but 
not with cupric acetate. The silver salt is readily 
reduced, even in the cold. Morrhuic acid forms 
a crystalline platinochloride, an amorphous 
aurochloride, and a hydrochloride which is de¬ 
composed by boiling water. On distilling with 
lime it yields a basic oil which forms a crystal¬ 
line methylo-iodide. Potassium morrhuate is 
oxidised by KMnO, to an acid which ppts. cupric 
acetate, and appears to be a pyridine derivative. 

HOBBHVINE 0„H„N,. An alkaloid oc¬ 
curring, together with aselline 0,,,H„N„ in cod- 
liver oil (Gautier a. Mourgues, Bl. [3] 2, 228; 
C. Bk 107,626). Thick oil, smelling like syringa-, 
V. si. sol. water, v. sol. alcohoi and ether. Lighter 
than water. Ppts. copper salts. Strongly alkaline. 
It forms a very deliquescent hydrochloride 
crystallising in groups of needles, a crystalline 
platinochloride and a yellow anro- 
chloride. Morrhnine constitutes one-third 
of the total bases in the oil, and is a diapboretio 
and diuretic. , 

KOBIABS V. CMtxNTS, in DtenoHux or Ar- 

'tUKD CnXUIBIBX. 

MOSAIC COLD. An alloy of On and Zn in 
equal parts; «.Govn»,tu.oxBOV, voLil.p.364; 
«. also DioTioHUiT Of Affuw Oaioaxn. 
XVCBDIir V. FaonAia. ' 
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MUeia ACID 0,H„0. o. 
COJi.OH(OH).OH(OH).CH(OH).CH{OH).CO,H. 
MoLw. 210. [206'’-218T (K. ». T.). 8. -83 at 
14° i 17 at 100°. Formed by the oxidation ot 
milk-sugar, galactose, melitose, dulcite, gum 
arabio, gum tragaoanth, and plant mnous with 
dilute nitrio acid (Seheele, Optiscul. 2, 111; 
Laugier, A. Oh. 41,79; Berzelius, A. Oh. 92,141; 
94, 6; 96, 81; Malaguti, A. Oh. [2] 60, 195; 
63, 86; Liebig a. Felouze, A. 19,258; Liebig, A. 
9, 24; 26,160; Hagen, P. 71, 631; A. 64, 347 ^ 
Johnson, A, 94,226; Schwanert, A. 116, 257; 
Tollens,A.249,220). 

Preparation. —1. Milk-sugar (1 pt.) is heated 
with HNO, (2 pts. ot S.G. 1-4) and water (2 pts.) 
until red lumes appear. The flame is then re¬ 
moved until the reaction has abated. The liquid 
is then evaporated, a turther quantity ( J pt.) ot 
HNO, being added daring the evaporation. The 
product is washed with water and dried .(Klink- 
bardt, J. pr. [2] 26, 43). The yield is 86 p.o.; 
ef. Guckelberger, A. 74, 348. — 2* Coarsely 
powdered milk-sugar (100 g.) is heated with 
HNO, (1200 0 . 0 . ot 8.0. 1'15) in a basin on a 
water-bath until the volume is greatly reduced 
(to 160 or 200 o.o.). After cooling, water (200 c.o.) 
is added, and alter some days the mncic acid is 
filtered off and washed with water (600 c.o.). 
The yield is good (40 g.). When galactose is 
treated in the same way the yield is 77 p.o. 
(Kent a. Tollens, A. 227,221). 

Properties.—Colourless tables; si. sol. cold 
water,insol.alcohol. It does notreduceFehling’s 
eolation. 

Reactions. —1. When boiled with water it 
changes to the isomeric paramuoio acid.— 
2. When heated with water at 180° it yields 
pyromuoic aoid. —3. On dry distillation it yields 
CO„ pyromucic aoid, and some diphenyiene- 
ozide. When cautiously heated at 280° it lorms 
a small quantity of do-hydro-mucio acid 
0,H,0(C0,H), which condenses on the neck of 
the retort as small crystals.—4. Boiling nitric 
acid oxidises it to oxalio and racemic acids.— 
6. On oxidation with H,SO, and MnO, tormio 
acid is given off.—6. Potash-fmion yields acetio 
and oxalio acids.—7. HIAq and phosphorus at 
140° forms some adipic acid (Crum Brown, A. 
126,19), and diphenylene-oxidc (Heinzelmann, 

A. 193, 186).—8. PCI, forms di-chloro-muoonio 
chloride C,II,CI,0, (Lids-Bodart, A. 100, 326; 
Bode a. Wicholhaus, A. 132, 96).—9. When 
allowed to ferment for 9 months it yields alcohol 
and acetic, butyric, and traces of lactic acids 
(Bdohamp, Bl. [3] 3, 770).—10. Ba,S at 206° 
forms thiophene (8)-carboxylic acid.—11. Fum¬ 
ing HOIA^ (or HBrAq) at 100°-ie0° forips de- 
hydromueio acid. • 

Salts.—(NH,),A": flat tour-sided prisms 
^om water), si. sol. cold, v. sol. hot,^ water. 
Decomposed at 220°-240° into pyrrole, pyrrole 
carboxylic amide, NH,, and CO^—NH,HA" aq: 
needles or thin prisms. More soluble in water 
than the normal salt.—^Na,A" 4|aq: transparent 
triolinio crystal*.—NaA"4aq: wMte powder.— 
NaHA"8j|M: prisms. — E,A"|aq: granules. 

B. 13'6. Insol. alcohol.—KA" 2aq (Schmidt i. 
Oobenzl, 6. 17,601).—KHA" aq: decomposes at 
150° -180° into CO, and pyromuoate.— BitA" llaq 
(dried at 100°).—CaA^'l^aq.—MgA"2aq (at 
100°^—PbA^aq: white hi.—F b^0,B,0,: ob¬ 


tained by ppg. amflionfttm miioate with basio 
lead acetate.—CaA"aq (dried at 100°); bluish- 
white pp.—FeA" 2aq (dried at 100°): yellow 
powder.-K(SbO)A".—Na(SbO)A"(driedatlOO°). 
Obtained by dissolving §6,0, in NaHA". Amor¬ 
phous (Klein, 0. B. 97,1437).—Ag,A" (dried at 
100°): ^white pp.—Methylamine salt. De¬ 
composed by distillation into methyl-pyrrole 
and methyl-pyrrole carboxylio methylamide.— 
Kthylamine salt. Decomposed by distilla¬ 
tion into ethyl.pyrrole, ethyl-pyrrole dicarboxy- 
lio diethylamide, and ethyl-pyrrole carboxylio 
ethylamide (Bell, £.10,1866).—D iethylamine 
salt. Decomposed by heat giving oft NHEt,.— 
Aniline salt (C,H,N),H,A". Insol. boiling 
alcohol, sol. boiling water (Koltnitz, J. pr. [2] 6, 
138). Decomposed on distillation into phenyl- 
pyrrol#, CO„ aniline, and H^O. On heating with 
water it forms mucio anilide. 

Methyl ether M.e,A.". Laminn or flattened 
six-sided prisms (from water), v. sol. hot water, 
V. si. sol. hot alcohol. Decomposes at 165°. 

Mono-ethyl ether EtHA". Formed by 
boiling Et,A" with alcohol (Limpricht, A. 165, 
2.65). Crystals (containing 3aq); sol. water and 
alcohol. Melts below 100°.—NH,EtA". 

Di-ethyl ether [158°]. 8. 2-8 at 
20°. 8. (alcohol of S.G. -814) -64 at 15-6°. 
Formed by heating mucio acid (Ipt.) with 
H^SO, (4 pts.) till it turns black, leaving it to 
oool, and adding alcohol (4 pts.) (Malaguti, A. Oh. 
[2] 63, 86). Crystals (from boiling alcohol). 
Limpricht was not able to obtain this ether by 
the action of alcohol and HCl on mucio acid. 
Mucic ether is reduced by sodium-amalgam to 
an acid which strongly reduces Fehling’s solu¬ 
tion, and which may be readily re-oxidised to 
mucic acid (E. Fischer, B. 23, 937). 

Isoamyl ether (C,H„)HA". Needles. 

Amide CAO.(NHj„. Mucamide. S.G. 
1'689. Formed from the normal ether and am- 
monia (Malaguti, C. B. 22, 854). Formed also 
by the action ot ammonia on tetra-ocetyl-mncio 
amide (Buhemann, B. 20, 3366). Minute crys¬ 
tals (from water), v. el. sol. boiling water, insol. 
alcohol and ether. Converted by water at 140° 
into anunonium mneate. On dry distillati(jn it 
yields pyrrole carboxylio amide, paraoyanogen, 
and a Uttle pyromucic acid. 

Anilide C,H,0,(NHPh).^. Formed by heat¬ 
ing the aniline salt at 120°, or the ether with 
excess of aniline (Kottnitz). Plates, insol. water, 
aloohol, and dilate acids. 

o-Toluide CaH,Oa(NHC,H,)p Formed like 
the preceding (K.). Plates. 

Tetra-acetyl derivative 
C,H.(OAo),(CO,,H),. [266° cor.]. Formed by 

boiling mucio aoid with Ao,0 and ZnOl, (Ma- 
quenne, Bl. [2] 48, 720). E63oreacent ne^es 
(containing 2aq), si. sol. water, v. sol. alcohol. 

Ethyl ether of the tetra-acetyl deri- 
•■oatitiA 0,H,(OAo),(CO,Et),. [177°]. S. (96 

p.o. alcohol) -4 at 17°. Formed by heating 
mucio ether with AoOl at 100° (Werigo, A. 129, 
196). Needles, si. sol. ether, T. sol. boiling 
alcohol, V. si. sol. boiling water. 

' Di-phenyl-hydraeide 
0,H,(OH),(CO.N.;H^h)^ [240°]. Formed by 

heating mucio acid with phenyl-hydtisine 
hydrochloride and NaOAo on the water-bath 
(Bfllow, A, 936, 196; Maqneone, Bl. ^] 48, 
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722). Pale-yoUow plates (fromphenyl-hydrasino), 
V. si. sol. water, alcohol, and ether. OrystaHises 
unaltered from alcoholic potash. 

Paramncio acid. 8. 1*36 in the cold; 6'8 at I 
lOO". Formed by evaporating an aqueous solu¬ 
tion of mucic acid to dryness, dissolving the 
residue in alcohol, and allowing the qlcoholio 
solution to evaporate in the air (Malaguti, A. 15, 
179). Crystalline; more soluble in water than 
mucic acid. On rccrystallisation from hot water 
it changes into mucic acid. I’aramucates, with 
the exception of the normal ammonium salt, are 
more soluble than the corresponding mucates, 
but their boiling solutions deposit muefites. 

Dehydromucic acid CsIItOj. 

Fm'matim. —1. By heating mucic acid in 
sealed tubes with HBrAq (saturated at 0°) at 
100° for two days. The product may 'oe crys¬ 
tallised from water and separated from unaltered 
mucic acid by crystallisation of the Ba salt 
(Heinzelmann, A. 193, 184).—2. By heating 
mucic acid with fuming HGlAq at 146° (Seelig, 
B, 12,1083).—3. In small quantity by heating 
mucic acid at 180° (IClinkhardt).—4. By heating 
hydrogen potassium saccharate with cone. HClAq 
at 160° (Sohst a. Tollens, A. 246,19). 

Preparation. —Mucic acid (1 pt.), cone. HOI 
(1 pt.), and cone. HBr (1 pt.) are heated 8 hours 
at 160’ in sealed tubes. The solid contents of 
the tubes are collected and distilled with steam. 
If this steam be condensed it is found to contain 
di-phenylene oxide. The residue is neutralised 
by ammonia, filtered, and mixed with HCI. The 
dehydro-mucio acid is then ppd. Yield 20 p.c. 
(Klinkhardt, J. pr. 133,44). 

Properties.—I’latoB (from alcohol) or needles 
(from hot water). Does not melt at 320". V. 
al. sol. cold water, alcohol, and ether. May be 
sublimed. 

lieactions. —1. FeClj produces, especially on 
warming, in a solution of dehydro-mucio acid, a 
transparent gelatinous pp. This result is pre¬ 
vented by the presence of other acids.—2. 
Bromine water converts it into fumaric acid, 
the reaction being C,HjO(COjH)j+8Br,+ 3H.p 
-C 5 Hs(CO.H)., + 2COj-f6HBr.—3. A mixture 

HNO, and ILSO, converts it into nitro- 
pyromucio acid {q. v.), —4. 8odium.amal(jam 
reduces it to two acids of the formula C^HjOj, 
melting at 146° and 173° (Qracbe a. Bungener, 
B. 12,1079). The (a)- acid [146°] crystallises 
in thin plates and forms the crystalline salts 
CaA"35aq, BaA"4)aq, and Ag.iA"4aq. The 
(|8)- acid [173°] forms large crystals (containing 
aq) and the salts CaA"14aq (amorphous), 
Ba[A"l^Bq (needles) and Ag^A .—6. On dry dis¬ 
tillation it splits up into CO, and pyromucio 
acid (q. V.). 

Salts.—BaA"2iaq.—BaA"Caq. Sol. water. 
—CaA"8aq.—Ag,A'': white pp., decomposed by 
boiling water. < 

Ethyl ether Et^". [47°]. 

Chloride 0,H,0(C0C1),. [80°]. (o. 245°). 
From PCI, on the acid (Klinkhardt, J. pr. 133, 
46). Smells like POCl,. Sol. ether, alcohol, 
and OHOl,. At 100° it sublimes forming Oat 
needles. Boiling water reconverts it into de- 
hydro-mucic acid. 

Amide C,H,0(COKH,),. Formed by the 
action of KH, on an ethereal solution of the 
nhlorida. Slender needles (from water). KearIJr 
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I insol. cold water, alcohol, and ether. Does not 
melt below 240°. 

I MUCHAOE. The gum ofplants from which it 
' is obtained by steeping these in hot water, which 
on cooling forms a jelly. When linseed mucilage 
is strained through linen, and the filtrate mix^ 
with alcohol and HClAq, a pp.is obtained which 
after washing with alcohol and ether has the 
composition 0,H|„0, (Schmidt, A. 61,60; Frank, 
J.pr. 95, 484; Nagcli a. Cramer, Pharm. Cent. 
■1855, 426; Kirchner a. Tollens, A. 176, 216). 
Brittle gum, resembling bassorin (q.v.), sol. cold 
water, insol. alcohol. Dextrogyrate. Insoluble 
in ammoniacal cupric oxide. Boiling dilute 
H.,SO, partially converts it into glucose. 

Quince-mucilage is coloured blue by iodine, 
and gives no mucic acid on oxidation with nitric 
acid. Boiling dilute HjSO, yields a mixture of 
cellulose, gum, and sugar. The mucilage from 
salep \Orchis masculaj, from Tamariiidas in- 
dica, an(i from some other plants, is also turned 
I blue by iodine (v. Sixbch). Quince-mucilage 
yields furfuraldehyde on distillation with dilute 
H.^SO„ indicating the presence of avabinose or 
xylose. It contains neither glucose nor galactose, 
since neither saccharic nor mucic acid is formed 
on oxidation. 

Salep mucilage yields no furfuraldehyde on 
distillation with dilute H,SO,; but on oxidation 
it yields saccharic (but not mucic) acid. It con¬ 
tains glucose and mannose, but no galactose or 
arabinose (Cans a. Tollens, A. 249, 245). 

MUCIN V. PnoiEins, Appendix C. 

MUCOBEOMIC ACID C,H,Br.,0, i.e. 
CHO.CBr:CBr.CO.H. Semi-aldehyde of <ft- 
bramo-maleXc acid. [121°]. Formed by adding 
bromine to pyromucio acid covered with a little 
water without cooling. The product is boiled 
and evaporated, the yield being 70 p.c. of the 
theoretical (Schmelz a. Beilstein, A. Suppl. 8, 
276; Jackson a. Hill, B. 11, 1671; Am. 3, 41). 
Formed also from (fi'y)-di-bromo-pyromucio acid 
and hot dilute HNO, (Hill a. Sanger, A. 232,89) 
and by oxidation of di-bromo-maleic aldehyde. 

Properties.—White plates, v. sol. alcohol, 
ether, and hot water, v. si. sol. cold water. Bed- 
dens litmus and decomposes carbonates, but its 
salts are very unstable. 

Beactions.—l. When heated it partially 
sublimes, and the rest decomposes into HBr, di- 
bromo-maleio acid, and CO, (Hill, Am. 3,106).— 
2. Boiling baryta-water forms CO,, bromo-ace- 
tylene, malonic acid, and formic acid (Jackson 
a. Hill, B. 11, 289). Cold baryta-water forms 
HBr and bromo-male'ic acid. A cold paste of 
baryta and water forms bromo-propiolic acid and 
13-dcbromo-acrylio acid. Baryta-water at 0° 
forms muooxybromic acid' (q, v.). —8. Bromine- 
water forms di-bromo-malcic acid (Hill, B. 18, 
734).; By heating with water and bromine (8 
mols.) in sealed tubes at 126° it is converted into 
penta- and hexa-bromo-ethane, di-bromo-maleic 
acid, and tetra-bromo-butyrio acid (Limpricht, 
A. 165, 293). Bromine (1 at) at 146° forms di- 
bromo-raaleto acid, mucobromyl bromide, and a 
little dibromo-succinic acid.— 4. FBr, forms the 
bromide (v. infra).—B. Phenol (26 g.) dissolved 
in water (30 g.) containing KOH (17‘6 g.) con* 
verts mucobromio acid (20 g.) into 'phenoxy- 
mucobromic' acid 0,,E,BrO„ which crystallises 
from water in prisma [105^. Phenoxy-mnoo* 
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broralo acid forma the orystaUine salts KA' and 
BsA'i 8aq, and is oonvertod by Ag^O in hot water 
into phenoxy-bromo-maleto acid 0,^rBrO,, 
which crystallises in slender needles [104°], and 
forms a crystalline silver salt Ag..A" (Hill a. 
6tevene, Am. 6, 183).—6. Moist Ag,0 oxidises it 
to di-bromo-maleic acid. Nitric acid acts in 
like manner.—7. Alcoholic potassium nitrite 
forma a pp. of K.,C 5 HNjO„ v. sol. cold water, 
converted by hot water into COj, HCy, HNOj, 
and KCjHjNOj. Bromine in GS, converts tbA 
salt KjOjHNjO, into CjHBrjNjO, (Hill a. Sanger, 
JS. 15, 1906).—8. KNOj at 50° forma the acid 
C.,H,NO,, which forms the crystalline salts 
NaA' aq, KA’ aq, OaA', 4aq, BaA', 5aq, PbA', 4aq, 
CuA',, and AgA'. 

Salta.—BaA',: white plates, sol. cold water 
and alcohol.—AgA': felted needles, insol. water. 

Klhyl ether EtA'. [51°]. (255°-2C0°). 

Formed from the acid, alcohol, and HjSOj. 
Barge monoclinio crystals with aromatic odour. 
KMO, converts it into crystalline CgHgENO,. 

Mucobromie acetic anhydride 
C,HBrjOj.OAc. [64°]. Formed by heating mu- 
cobromic acid with AcGl at 120°. Long needles, 
V. e. sol. alcohol, ether, and chloroform. 

Bromide CjHBrjO,. [66°]. Obtained by 
heating mucobromie acid (1 pt.) with PBr, (4 
pts.) at 115°. Small slender prisms (from al¬ 
cohol), sol. alcohol, other, benzene, chloroform, 
and CS,. Boiling water slowly reconverts it into 
mucobromie acid. 

MOOOCHLOEIC ACID C,n..C],0, t.e. 
CIIO.CCl:CCl.CO.,Hor CHO.OC!l,.C.C'OjH. Semi- 
aldehyde of di-chloro-male'ic acid. [125°]. 
Formed by passing chlorine into a solution of 
pyromijcic acid (1 pt.) in water (10 pts.) at 0° in 
presence of iodine, the yield being 40 p.o. of the 
theoretical (Beilstein a. Schmelz, A. Suppl. 3, 
276; Bennett a. Hill, B. 12, 655). Pistes, v. 
sol. hot water, alcohol, and ether, insol. ligroin 
and CSj. Split up by alkalis, even in the cold, 
into di-chloro-acrylic acid and formic acid, 

MirCONIC ACID (of Limprioht) 0,H.O, i-e. 

[100°-125°]. Formed 

by adding silver oxide to a hot solution of di- 
bromo-odipio acid [175°-190°] (formed by adding 
bromine to a warm solution of hydromuconie 
acid in HO Ac), and decomposing the resulting 
silver salt with HCl or H.,S (Limpricht, A. 165, 
274). Large crystals, v. sol. water, alcohol, and 
ether. Boiling baryta-water decomposes it into 
COp acetic acid, sacoinio acid, and another acid. 

Salts.—BaA’,4aq : nodules, v. sol. water. 

Muoonio aeid CO,H.OH:OH.CH:CHsOOJH. 
[above ?60°]. S.*02 at 16°. Formed by the 
action of alcoholic potash on jSy-di-bromo-adipio 
acid (Bupe, A. 256,22; Buhemann a. Bl^kman, 
0. J. 67, 873). Branching white needles, si. sol. 
hot water, m. sol. hot aloohol and HOAo. Com¬ 
pletely decomposed by EMnO, in presence of 
na,00,. Oombines with bromine forming the 
acid COjH.OaBr.CHBr.CHBr.CHBr.COjH. [o. 
250°]. Sodium-amalgam reduees ii to hydro- 
muconic acid [196°]. * 

Salts.— E,A"; transparent plates, T. sol. 
water, insol. aloohol.— BaA".—PbA''.—Ag.;A": 
ourdy white pp. The euptio salt is a bluish- 
green heavy amorphous pp. * 


iiJUii 

Jlethyl ether Me,A" [H'4°}. Fan-shaped 
groups of needles. 

Ethyl ether EtA-". [64°]. Plates (iom 
dilute alcohol). 

Di-chloro-mueonio , aeid C,H,C 1,04 ».«. 

CO,H.CH:C01.CC1;CH.(30,H. S. 10 at 100°. 
Obta iy d by heating mucio acid or sacoharic aoid 
with TOI, and decomposing the resulting chloride 
with water (Liis-Bodart, A. 100, 825; Bode, A. 
132, 96; Bell, B. 12, 1272 ; Limprioht, A. 165, 
253; Bupe, A. 256,6). Long needles (containing 
2aq), V, el. sol. cold water, v. sol. alcohol, m. sol. 
ether. Not decomposed by boiling aqueous 
alkalis; 

Beactions. —1. Beduced by sodium-amalgam 
to two acids of the formula 0,H,0„ one of which 
melts at 195°, and yields malonie acid on oxi- 
datiod; the other melts at 169°, and yields suc¬ 
cinic aoid on oxidation. Boiling with sodium- 
amalgam reduces it to adipic oerd [i48°].— 
2. Alcoholic potash at 190°-200° forms oxalic 
and acetic acids. 

Salts.—The Ba and Ca salts are m. soL 
water.—AgA”! insoluble pp. 

Methyl ether [166°]. Pearly plates, 

V. sol. ether, hot alcohol, and HOAo. 

Ethyl ether Et.A''. [96°]. From the 

chloride and alcohol (Wichelhaus, A. 136, 261; 
Bell, B. 12,. 1273). I’risms. 

Chloride C,H,C1,0.,. Formed by the action 
of PCI, (6 mols.) on mucio acid (1 mol.). Large 
crystals (from CS,), decomposed by moist air. 

A^r-Hydromuconio aeid C,H,0, i.e. 
CO,JEI.CH,.CH:CH.CHrCO,H. [196°]. S. -SS 
at i6°. Formed by reducing di-chloro-mnconio 
acid with sodium amalgam or with zinc-dust 
and acetic acid. White needles or prisms. Con¬ 
verted by boiling NaOHAq into the isomeric 
acid [169°]. Oxidised by KMnO, to oialid and 
acetic acids. Its Ba and Ga salts are less soluble 
in hot than in cold water. Bromine added to 
its aqueous solution forms bromohydromuconio 
acid CO,H.CH,.CBr;CH.CH,.CO,H[183°], which 
yields an ether melting at 80°. Bromine without 
water forms unstable dibromoadipic aoid of the 
formula COi,H.CH,.CHBr.CHBr.CH,.COJH. 

Ethyl ether EtA”. (163° at 36 ipm.) 
Oil. 

Amide 0„H„O,(NBy,. [210°] (Buhemann 
a. Blackman, 0. J. 67, 871). 

A'^-Hydromnoonic acid 0,H,0, t.e. 
COJH.CH:CH.CH,.CH,.CO,H. [169°]. S. *»-9. 
Formed by boiling the isomeric acid with aqueous 
NaOH (Bupe, A. 256,13). Nodular aggregates 
of plates, V. sol. hot, insol. cold water, v. al. sol. 
ether. Yields oxalic and sacoinio acids on oxi. 
dation with KMnO,. Bromine forms a mono- 
bromo- derivative [160°] crystallising in branch¬ 
ing needles, but no di-bromo-adipic acid. 

Methyl ether. Oil. Forms with bromine 
CO,Me.CH,.CH„CHBr.OHBr.CO,Me [86°]. 

UOCOXYBfOHIC ACID OABrO, iA. 
CO,H.O(OH):OBr.OHO. [112°]. Formed by the 
action of baryta-water at 0° upon mucobromie 
acid (Hill a. Palmer, Am. 9,148). Thick prisms, 
with bevelled ends, v. sol. water, alcohol, and 
ether, v. si. sol. chloroform, benzene, ligroin, and 
OS,. Fed, gives an intense garnet-red colour. 
AgNO, forms a white crystalline pp. On heating 
with baryta-water it yields oxalate and formate. 
Bromine-water converts it into bromalhydrate 
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OBr,.0H(OH), and oxalic acid. Aniline Jidda 
OABtO.(NPfi). . . 

Salts.—K,A" aq; plates, T. sol. cold water, 
decomposed on warming;.—BaA" 2aq: needles, 
al. sol. cold water, decomposed on boiling.— 
PbA": yellow pp.—Ag,A": crystalline pp.; ex¬ 
plodes on heating or on moistening wit^ HKO,. 

Methyl ether Me,A". Sticky liquid. 

Mono-ethyl ether EfBA.". [89°). Prisms, 
sol. alcohol and ether. 

Di-ethyl ether Et^A". Viscous liquid. 

•Anilmueoxybromic ’ acid 
CO,H.C(OH);CBr.OH:NPh. [132°]. Formed by 
the action ol aniline hydrochloride ou*a dilute 
solution oi muooxybromic acid (Hill a. Palmer, 
Am. 9, 166). Pale-yellow needles (containing 
aq), el. sol. cold water, v. sol. alcohol, and ether. 
FeCl, gives a brown pp. Hot acids and alkalis set 
free aniline. Phenyl-hydrazine ppts. the phenyl 
hydrazine'salt (CaH,Nj)0„H,BrNO, aq. 

Salts.—E^".—BaA'j^aq: bright yellow 
crystalline pp.—Ag~A": bright orange-yeUow pp. 

HBCOXyCHLOKIC ACIB C,H,C10, t.c. 
CO,H.C(OH);CCl.CHO. [116°]. Formed from 
mncochloric acid by treatment with a very slight 
excess of baryta, added slowly at a low tempera¬ 
ture (Hill a. Palmer, Am. 9,159). The yield is 
73 p.c. of the theoretical. Stout prisms, v. sol. 
water, alcohol, and ether, v. si. sol. chloroform 
and benzene. With FeCl, it gives a deep garnet- 
red colour. On heating with excess ol baryta it 
yields oxalate and formate. Bromine-water 
forms oxalic acid and CClBr,.CHO. Phenyl- 
hydrazine yields an unstable condensation-pro¬ 
duct. Aniline produces anilmucoxychloric acid. 

Balts.—KjA": small tables.—BaA"2aq: 
crystalline pp., si. sol. cold water, v. si. sol. 
dilute alcohol.—BaA’'aq.—Ag_A". 

Mono-ethyl ether Etiik". [95°]. Prisms, 
which may be sublimed, sol. water, alcohol, and 
ether, v. sol. boiling benzene. 

Di-ethyl ether EI 2 &.", Viscous liquid. 

AnilmuooxyoMoric acid C„H,C1N0, t.e. 
CO,H.C(OH):OC!l.CH:NPh. [147°]. Formed 
from mncoxychloric acid and aniline. Pale 
yellow needles (containing aq), becoming bril- 
liapt yellow when anhydrous; d. sol. cold 
water, ▼. sol. alcohol and ether. When it is 
heated with acids or alkalis aniline is qplit oS. 
FeCl, gives a deep-brown pp. 

8 alts.—KjA".—BaH,A'', .laq: bright yellow 
needles.—Ag,A": bright orange pp.—Phenyl- 
hydrazine salt PhN,H,H,A" aq; white ciys- 
talline mass, si. sol. cold water, v. sol. alcohol. 

miCBS OF PIAHTS v. Mtoilaoe. 

WflTJAEr. The root of Itubia munjista, 
nsed in India as a dye-stuff. If ground munjeet 
is boiled with a solution ol aluminio sulphate, 
and the red liquid filtered and acidified with 
HCS, a yellow pp. is formed. U the pp. be boiled 
with Moohol, pectio acid remains nndissolved, 
and the alcohol contains purpurin and nuinjistin. 
They are separated by boiling dilute acetic acid, 
whiw dissolves munjistin. 

Mnnjistin is identical with pnrpnroxanthic 
add, 0„H,(00,H)0, [231°] v. iDi-ozT-aHTBBSr 
QuiMon cASBoxnja acin (E. Sohunck a. 'H. 
Boemer, 0. 83, 422; of, Bteahonse, JPr. 12, 

683; 18,86,146). 

KUXTZ’B xmi. An alloy ofCn and Zn; 
t, Dtfmmm or AmuisD OBuonat. 


XvilEXIDE. The ammonium hydrogen salt 

ol POBTOBIO AOin ( 0 . 0 .) 

iniEKXOlH u . 

jCO 

C0<NMe:c^<3cO VlNHJNMe, 




CO 


/ 


Formed by converting caffeine into di-mcthyl- 
alloxan (Fischer, B. 14,1912), and reducing this 
by to tetra-methyl-alloxantin, which is then 
subjected to the action of air and ammonia 
(Brunn, B. 21, 614; of. Roohleder, J. pr. 61, 
405). Bed prisms, si. sol. water and alcohol. 
Its aqueous solution is purple, resembling that of 
KMnO,. Sublimes at about230°. Decolourisedby 
potash (difference from murexide). Dilute HCl 
decomposes it,forming di-methyl-parabanio aciA 

HUBIATIC ACID. Synonymous with Cnum- 
iivnaii' Acm; q.v. vol. ii. p, 6. 

MDB[^Y1N C„H„0,r [170°]. A gliico- 

side obtained from the flowers of Murraya 
exotica by extracting with water (Bias, Z. 1869, 
310; De Vrij, Z. 1876, 860; Hoffmann, Ar. Ph, 
[3] 14,139). White powder, composed of small 
needles, si. sol. cold water, v. sol. boiling water 
and alcohol, insol. ether. Tastes bitter, but is 
not poisonous. Its solutions in alkalis and in 
Na,CO, exhibit a greenish-blue fluorescence and 
turn brown on heating. The aqueous solution 
is not ppd. by salts of Cu or Hg. FeCl, colours 
its solution blue. Lead subacetate gives a pp. 
It reduces ammoniacal AgNO, and Fehling's 
solution on warming. Dilute acids split it up 
into glucose and murrayetin. 

Murrayctin C„H„0,. [c. 110°]. Formed 

by boiling murrayin with dilute H,SO,. Prisma 
(containing Jaq); si. sol. cold, m. sol. boiling 
water, v. sol. alcohol, m. sol. ether. Tasteless. 
Its solutions exhibit strong greenish-blue fluor¬ 
escence, which is increased by EOH and by 
Na,CO,. FeCl, gives a bluish-green colour. Lead 
acetate gives, after a time, a yellow pp. 

MffSCASIHE C,H„NO, i.c. 
CH(OH),.OH,.NMe,.OH. An alkaloid occurring, 
together with neurine, in the fly agaric (Agaricm 
mmearius) (Schmiedeberg a. Koppe, J. 1870, 
876; Buckert, N. Bep. Pharm. 21,193), in the 
fungus Amnaita Pantherina (Qiacosa, j. 1883, 
1488), and in putrefying flesh (Gautier, Bl. [2] 
48, 18; of. Brieger, B. 17, 2741). Formed by 
oxidising neurine CH,OH.CHrNMe,.OH with 
cone. HNO, (Schmiedeberg a. Hamack, 0. 0. 
1876,664). Deliquescent tasteless crystals, T. e. 
sol. water and alcohol, insol. ether. Its solution 
is strongly alkaline, ppts. ferric and cupric hy¬ 
drates from solutions of their salts, and acts as a 
narcotic poison antagonists to atropine. Not 
affected by boiling dilate acids or alk^is. Gives 
amorphous pps. with mercury-potassium io^ds 
and bismuth-potassium iodide. 

S alts.-(CH(OH)r(H,NMe,01),FtCll,2aq.— 
CH(OH)rCEL.NMe,AaCll,. 

Di-ethyl ether (HO)Me,N.OHrCH{OEt)p 
Formed by heating ohloro-aoetEdHH,Cl.CH(OEt), 
(from di-ohloro-ather) with tri-methyl-amina 
(Berlinerblan, B. 17, 113^. By heating the 
compound 0,H,NBr.OHpCH(OEt)„ torm^ by 
the action of bromo-acetal upon pyridina, with 
moist Ag,0 at 80° there is. formed syrupy 
OAN(OH].CHrOH{OEt)« which Is iaa|p^ 
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priatoljr tennod bp tioobeit (Bl. [8] 8,869) di- 
yt^l-masouiae'Pjrxiduw. 

iniSOIiE. Musonlar tissue oonsists o{ fibres 
bound together into (ssoieuli bp connective 
tissue. The fibres map be transversely striated 
(voluntary and cardiac muscle) or not (other in¬ 
voluntary muscle). The plain or unstriaied 
fibres are elongated cells with oval nuclei, and 
inclosed by a delicate envelope; they are singly 
refracting. The cardiac fibres have no sheath. 
The voluntary muscular fibres have a well-' 
marked sheath or sarcolemma, under which are 
situated numerous nuclei; the contents of the 
sarcolemma (muscle plasma) have a semi-lignid 
consistency daring life. Siihne, and later Eberth, 
observed a nematode worm (Uyoryctes Weis- 
tnamii) crawling up the interior of a musoular 
fibre {Zeit.f. wiss. Zool. 12,530); the contents of 
the sarcolemma are not, however, homogeneous; 
this is denoted by the transverse sttipiag,‘which 
is probably an optical effect produced by the 
presence of certain more solid stroctares which 
are described as rods, membranes, tubules, and 
networks of fibres by different observers; these 
soUd bodies are isotropous and are suspended in 
an anistropous (doubly refracting) viscous fiuid. 
(For the various theories of the histological 
structure of striated muscle during rest and on 
contraction, v. (juain, Anal. 9th edit., London, 
1882, p. 118 et seq. ; also O.Nasse, Zur Anal. u. 
Physiol, d. quergestreiften Muskelsubstane, Leip- 
aig, 1882; Schafer, Pr. 1891). 

The sarcolemma is homogeneous and elastic; 
it is composed of an elastin-like substance 
(Ewald, Zeit, Biol. 26,1). 

The muscle plasma, fluid daring life, coagu¬ 
lates after death, producing the stiffening called 
rigor mortis. As blood plasma separates into a 
solid substance, fibrin, and a liquid residue, 
serum, alter it is shed, so the muscle plasma 
separates into a clot composed of myosin and a 
liquid residue muscle serum. Like the coagula¬ 
tion of the blood this can be hindered by cold; 
and by squeezing the frozen muscles of the frog 
Kiihne obtained a liquid muscle plasma, which 
set into a clot which expressed serum subse- 
qnently when it contracted. This occurred most 
readily at about 30°-.40°0. This can also be 
demonstrated in the muscles of warm-blooded 
animals, but as rigor occurs there more rapidly, 
great expedition in manipulation is required. 
liigor mortis is also accompanied by the forma¬ 
tion of saroolactio acid. 

Admixture of muscle plasma with solutions 
of neutral salts prevents the coagulation of the 
latter. Dilation of such salted muscle plasma 
brings about coamilation; this occurs *mo3t 
readily at Saline extracts of rigid 

muscle differ from salted muscle plasma in 
being acid, but resemble it very closelysin the 
way in which myosin can be made to separate 
from it; myosin in fact undergoes areooagula- 
tion. This is not a simple precipitation; it is 
first a jellying through the liquid; the clot sub¬ 
sequently contacts, squeezing out a colourless 
flmd or salted muscle serum. This does nqt 
take place at 0°0.; it occurs most readily at the 
temperature of the body, and is hastened by the 
addition of a ferment prepared from musme in 
the sasM way as Schmidt’s ferment is prepared 
li«a blood. Tbs fennsDt is not identibal with 


fibrin ferment, as it does not hasten the coagu- 
latioh of salted blood plasma , nor does the 
fibrin ferment hasten the coagulation of muscle 
plasma. The recoagulation of myosin is also 
accompanied by the formation of laotio acid. 

The proteids of muscle plasma are— 

1. Pgramyosinogen, which is coagulated by 
heat at 

2. Myosinogen, which is coagulated at fifi’CL 
It is on the presence of this protmd that the 
power of fresh muscle juice to hasten the coagu¬ 
lation of blood plasma depends. 

8. Myoglobnlin, which differs chiefly from 
serum gi’obulin in its coagulation temperature 
(GSOO.). 

4. Albumin, which is apparently identical 
with seram albumin a, coagulating at 73°0. 

6. Hyo-albumose; this has the properties of 
dentero-albumose, and is identical with, or 
closely connected to, the myosin fermbnt.'' 

The first two proteids in the above list go to 
form the clot of myosin; paramyosinogen (called 
musoulin by Hammarsten) is, however, not essen¬ 
tial for coagulation; the three last remain in the 
muscle serum. 

Paramyosinogen, myosinogen, and rayoglo- 
bulin are proteids of the globulin class. They 
are all completely precipitated by saturation 
with magnesium sulphate, or sodium chloride, 
or by dialysing out the salts from their solu¬ 
tions. They can be separated by fractional heat 
coagulation, or by fractional saturation with 
neutral salts. 

When muscle turns acid, as it does daring 
rigor mortis, the pepsin which it contains is en¬ 
abled to act, and at a suitable temperature 
(35“-40°C.) albumoBcs and peptones are formed 
by a process of self-digestion. It is possible 
that the passing off of rigor mortis, which is 
apparently due to the reconversion of myosin 
into myosinogen, may bo the first stage in the 
self-digestion of muscle. Tho usual theory with 
regard to the cause of the disappearance of rigor 
is that it is due to putrefaction setting in. 
Cossar Kwart {Proc. B. Soe. 1887) has shown 
that tho disappearance of ri^or and tho appear¬ 
ance of bacteria in the muscle are simnltaneeus. 
C. SohipiloS’s theory is that the lactic acid 
which is formed from the glycogen in muscle 
(Otto) produces ripor by precipitating the myosin; 
and the disappearance of rigor is due to more 
acid being formed, which rodissolves the pre¬ 
cipitate. B. Bdhm has, however, shown that 
lactic acid is not derived from glycogen, but 
from a protcid source; and Latham has been 
able to deduce a formula which represents the 
formation of the acid from a combination of 
cyan-hydrins such as he supposes a proMd 
to be. 

For the properties of myosin v. Pnotzins. 

• Forjuller details respecting muscle plasma 
and tbwprote'fds of muscle consult Kuhne, Pro- 
toplasma, Leipzig, 1864; E. Grubert, Maly’t 
Jahrsber. 18, p. 807; 3. Klemptner, ibid. n.810; 
E. Eiigler, tbia. p. 811; Demant, Zeit. mysiot, 
Okom. 8, 241; 4, 386; Halliburton, J. Physiok 
6,133. Concerning the formation of acid daring 
coagulation, v. Kuhne, l.c. ; Nasse, 2x.; Weyl a. 
Seitler, Zeit. physiol. Chem. 667 (W. a. 8, sup* 
pose that the acidity is partially due to the for¬ 
mation of acid potassium phpsplutte, the phoi- 
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phono anliydride being derived Irom 4116 lecithin 
and nudein ot the mneole); Berzelina (Lthr- 
haeh, 9,669); Du Bois Ite^ond {0$sammdte 
Abhandl. tur allgem. Muskel und Nervenphgsile, 
Leipzig, 1877,2, p. 3); Heidenhain {Mechanische 
Ltistung,p.U3)\ B. lidhm (P/.23,44); Hoppe- 
Seyler (H, 66G); Latham (Bril. Med. Journal, 
Tol. i. 1880, p. 680); 0. Sohipilofl (Centralb.f. d. 
med. W7sje«s. 1882, 291); Chittenden (Studies 
from. Lab. Physiol. Chem. Yale, 3,116). Con¬ 
cerning the digestion oi myosin, see Eiihne and 
Chittenden (Zeit. Biol. 25, 358). 

Pigments of muscle.—Bsemoglobin is present 
in small quantities in nearly all musofis; it is 
contained in the muscle plasma, and it is espe¬ 
cially abundant in the slowly-contracting red 
musoles which occur in rodents, and ocoaqionaliy 
also in other animals. In the gastropods, Lim- 
nsus and Faludina, the muscles contain hoimo- 
globintbuAhere is none in the blood (Lankester; 
V. also K£uooik)bin). 

Myohsaraatin is one ot a group ol colouring 
matters called histohiematins, i.e. pigments oc¬ 
curring in the tissues. These substances are 
probably respiratory in function; they hare not 
been definitely separated from the tissues, but 
are probably proteid in nature and contain iron; 
myohiematin can be recognised most easily, after 
soaking the muscle in glycerine, by the spectro¬ 
scope ; myohiematin is contained in the muscle 
plasma. Myohiematin exhibits four absorption 
bands: one just below n, two between n and e, 
and one just below r. By soaking the muscle in 
ether, as a result of osmotic phenomena, the 
liquid separates out two layers, the lower of 
which is watery, yellowish-red in colour, and 
contains myohiematin which presents a slightly 
different spectrum from that just described, viz. 
one band between n and e and one between e 
and 6. In both oases the bands are very feeble 
when the pigment is oxygenated, but become 
well marked on the addition of reducing agents 
^aoMunn, Phil. Trans. 1, 1886, p. 267; J. 
Physiol. 8, 61). Hoppe-Seyler believes m^- 
iuematin is altered, biemoglobin (Zeit. physiol. 
Chem. 18). This, however, has been shown by 
MadMuim to be untenable (ibid.). 

Constituents of Muscle.— Muscle contains on 
the average 76 p.o. ol water; this percentage is 
higher in young animals and in cold-blooded 
animals; ol the 26 p.o. of solids, 21 p.c. con¬ 
sists of the prote’ids already described, and the 
remaining 4 p.c. of extractives and salts (c/. 
Hofmann, Lehrbuch der Zoochemie, 104). The 
extractives are divided into (1) nitrogenous, viz.: 
creatine the most abundant (0’2 to 0*3 p.c. Voit, 
Z.B.A, 77; increased by starvation, Demant, 
Zeit. physiol. Chem. 8,387); creatinine, xanth¬ 
ine, hypoxanihine, and camine; (2) non-nitro- 
genous: viz. fats, glycogen (C. Bernard, C. B. 
48, 678, Nasse, Pf. 2, 97, Brtlcke. 8ite4W. 63, 
214, Abeles, Med. JahrbUcher, 1877, 661, Eiilz, 
Z. S. 22,161); inosite (Scherer, Annul, d. Chem. 
V. Pharm. 78, 822, Oauret a. Tilliers, C. B. 86, 
486); sarcolactie acid and lactic acid. In addition 
to the ferments already described (pepsin add 
myosba-ferment), muscle also contains an amylo- 
lytic ferment (Nasse, I.C.). Fresh mnsole yields 
tm toition 1 to 1’6 p.o. of mineral matters, ot 
wbiob the most important constitnents are potas¬ 


sium an4 phosphoric acid (c/. Hofmann, Ia, and 
Bunge, Zeit. physiol. Chem. 9,60). 

Contraction of muscle. —The processes that 
occur in resting muscle are twofold; one a change 
of matter; this chemical tonus, as it may bo called, 
is lessened by curare poisoning, by which the 
infiuenoe of the nervous spstem over the muscu¬ 
lar is shut off: and the other set of changes is a 
change ot the potential energy of chemical affinity 
into actual energy evidenced by the production 
'Of heat. On the contraction of a muscle, there 
is a sudden acceleration of both these changes; 
viz. an increase in chemical decomposition, and 
in the conversion of potential into actual energy 
which is evidenced as heat, electrical inequalily, 
and mechanical motion. It is with the former 
of those, the chemical changes, that wo liave 
here specially to deal. They may be brietly 
summarised as follows:— 

1. Change in reaction. —The muscle ordi¬ 
narily all^line becomes acid, as it docs daring 
rigor mortis ; and the acid produced is lactic 
acid. The acidity can bo easily demonstrated by 
litmus paper (Kiihuc). It is the accumulation 
of this and other waste products, including 
alkaloldal substances (Mosso), in the lausclu 
which produces fatigue. - 2. There is a relati'. e 
increase of water (Ranke, Tetanus, cap. 2, p. 6:!). 
3. The extractives soluble in water decrease; 
those soluble in alcohol increase (Helmholtz, 
Arch. f. Anat. u. Phys. 1845. 72; Ranke, l.c. 
141; Heidenhain, Pf. 3, 674).—4. Glycogen di¬ 
minishes and sugar increases inamonnt (Ranke, 
Nasse, Pf, 2, 97).—6. Creatine diminishes and 
creatinine increases in amount (Sarokin, Vir¬ 
chow’s Archiv, 28; Voit, Z. B. 4, 77).—6. Tok 
tanised muscle is not able to oxidise pyro- 
gallie acid as resting muscle is (Qriitzner, 
Pf. 7, 256).—7. Nitrates are converted into 
nitrites (Gschleidlen, ibid. 8, 606).—8. Caseous 
changes: The amount of oxygen used and 
of carbonie acid given out increases; the 
amount ol carbonic acid exhaled is never equal 
in amount to that of the oxygen absorbed; and 
daring tetanus, i.e. continuous contractions, the 

quotient increases. The following 

0 absorbed 

numbers from Ludwig and Schmidt illustrate 
the differences in the gases of the blood leaving 
muscle daring rest and activity; 

Teaooa blood. Oxygen leas Uian CO, more tban 

arterial blood. arterial b]oo,l. 

Muscle at rest 9 p.c. 6'71 pA 

„ during activity 12'26 „ 10-79 „ 

(For analyses ol the gases of muscle v. Her¬ 
mann, StoffwechseldcrMuskeln; Ludwig, Sezel- 
kow n. A. Schmidt, Sits. IK' 16; Sitsungsb. der 
math.-phys. Classe der k. s. Qesellsch. der Wis- 
sensch.,20, 12; Arbeiten aus d. physiol. Arsstalt 
stt Leipzig, 1869. Full references of the litera¬ 
ture on the effect of muscular exercise on respi¬ 
ration are given by Gamgee, Physiol. Cltem. p. 
382). 

No trustworthy results exist which show that 
the proteids of mnsole undergo any change dur¬ 
ing activity; and the effect ol muscular exercise 
on the nitrogenous excreta is very small; thq 
increase of urea being quite out of proportion to 
the amount ol work done. (For experiments on 
•dogs V. Voit, UnUrsuchungen iHtr den Binfluu 
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(for £bc%«a2iM Xaffet’s und der iluakel- ours, together with lyoMonitine, in dconittu 
btwegungen auf den Stoffweehaei, Mtoohen, lycottanum (Dragendorfl a. Salomonoviich, C. 0. 

1860. For experiments on man, v. Fiok u. Wis- 1886, 861). V. sol. chloroform and- benzene, 
licenus, Vierteljahresachn/i d. not. Qesellsch. in nearly insol. ether (difference from lyoaconitine). 
Zurich, 10; Parkes, JV. 16, 839; 10, 44; Poisonous;'01 g. Killing a frog. Produces para- 
E. Smith, Phil. Trans. 1862, 747 ; A. Flint, lysis of the extremities ot the motor nerves. 

Joum. of Anal, and Pkysiol. 12, 91; P. W. Pavy, MYO-HJEMATIIN v. Mubcue. 

hancet, 1876; North, Joum. of Physiol. 1,171; MYtfSIK v. Protkius and Muscle. « 

Pr. 39, 443). MYEICIN [72°]. The portion of 

Hermann’s thcoj^ of muscular contractum. — bees’-wax insoluble in alcohol. Itis myricylpal- 
No oxygen is obtainable from muscle in vacuo.t mitate (lirodie, A. 71, 141). Light feathery 
Hermann considers that the formation of car- crystals (from ether); readily saponified by al- 
bonic acid is not simply the result of oxidation, coholic potash. According to Nafzger (4. 224, 
but due to the splitting of a complex substance 251) mycicin also contains an ether of oleic acid, 
inojfen into carbonic acid, lactic acid, and a MYBICYL ALCOHOL i.e. 

gelatinouspuoteid myosin; the same occurs, but 0,»Hs„.CH20H. [86-5‘’]. Obtained by saponi- 

to a greater extent, in rigor mortis ; the process fying oarnaiiba wax, in which it occurs both free 
of clotting especially going further. Each con- and odtnbinod (Maskelync, C. J. 22, 87; Von 
traction is thus the partial death ot the muscle. Pieverling, A. 183, 344; Stiircke, A. 223, 294). 

This is supported by the tact that the electrical According to Brodie {A. 71,147) rayrxyl alcohol 
conditions, like the chemical, are similijr in dead ^ is obtained by saponifying the myricin of bees’- 
and contracted muscle. There is, hpwever, no wax, but Schwalb {A. 235,100) considers that 
evidence to prove that a clot ot myosin is formed the myricy I alcohol so obtained has the homolo- 
at each contraction. Bernstein has more re- gous formula 

cently formulated a theory in which he seeks to Properties. — Small white needles (from 
show that changes in form, in composition, and ether); almost insol. cold alcohol, ether, and 
in electrical potential are all parts of the same benzene, but readily soluble in these liquids when 
mechanism {Untersuch. a. d. physiol. Inst. hot. On heating with soda-lime at 200° it forms 
Halle, 1888). See also Burdon Sanderson {Be- melissio acid C,.,H„.CO.,H [90°]. 
ports Brit. Ass. 1889). \V. D. H. DI-MYBICYL-AMINE f.«. 

HHSTABS OILS. The seeds of black mus- NH(0,,„Hu,)j. [78°]. Formed by passing NH, 
tard(Sinoj»s7tipra)oontainpotassiummyronate, for 24 hours over myricyl iodide at 120° (Von 
which, in presence of water, is decomposed by Pieverling, A. 183, 851). Crystalline; nearly 
the ferment myrosin (also present in the soods) insol. boiling alcohol and ether, v. sol. boiling 
into KllSO,, glucose, and allyl thiooarbimide or benzene. 

oil of mustard. Small quantities of crotonitrile MYBICYL CHLOBIBE C^gH^Cl. [64'S°]. 

and free sulphur are formed in the hydrolysis Formed from myricyl alcohol and PCI, (Von 
(FOrster, L. V. 1888, 209). Black mustard seed Pieverling, A. 183, 348). Waxy mass (from 
also contains a fixed oil which yields stciirio and ether); sol. alcohol, benzene, and ligroi'n. 
erucio acids on saponification (Darby, .4.1)9, 1). MVBICYL CYANIDE Ci„H.,CN. [75°]. 

The allyl thiooarbimide amounts to about -5 p.o. Amorphous (Von Pieverling, A. 183, 357). 
of the weight of the seeds. White mustard seed HYBICYL IODIDE C,„Hj,I. [70°]. Formed 
tSinapis alba) yields on pre.s.suro 36 p.c. of a by adding phosphorus and sodine in suecessivo 
fixed oil containing glycoryi eruoate. The seeds small portions to myricyl alcohol heated to 120° 
also contain a gluooside, sinalbin CagHjiN-Sp,, (Von Pieverling, A. 183, 347). Plates (from 
which is decomposed by myrosin into siuapin ligroin); v. sol. hot alcohob and ether. When 
sulphate 0|jIl„NO,H.aSO„ glucose, and an oil heated with finely-divided potassium it yields 
C.H,NBO (Will, Z. [2] 7, 89; A. 199,150). The [102°] (Hell a. Hiigele, B. 22, 602). • 

term " mustard oil ’ has been applied not only UYBICYL MERCAPTAN C,,Hj,SH. [94'6°]. 

to the fixed and volatile oils from mustard seed. An amorphous yellow powder, formed by the 
but also to all compounds of the form liN:CS action of alcoholic KSH on myricyl chloride 
where R denotes a hydrocarbon radicle. In this (Von Pieverling, A. 183, 349). SI. sol. boiling 
dictionary these compounds are described as ether, ligroin, and alcohol, 
thiocarbimides. Thus the essential oil of black HYBISXIC ACID G,,H.,0., i.e. 0„H2,.CO,H, 
mustard is described as allyl thiocarbimido. Mol. w. 228. [64°]. (25()-5° i.V. at 100 mm.) 

MYCOMELIC ACID G,H,N,Og^aq. When Krafft, C. 12, 1««8; 15,1724 ; 1(1,1719). S.G. 
alloxan is gently warmed with aqueous JIH, it -gfi'io. H.F. 107,(100 (Von llechenberg). H.O. 
forms a yellow soliAion which deposits on cooling 2,061,712 (Louguinine, 4. C/i. [0] 11,222). Oo- 
a transparent jolly of ammonium mycomelate, curs as glyceryl ether (myristin) in nutmeg- 
from the hot aqueous solution of which salt butter (from Afj/nsficamosc/iofa) (Playfair,P..M. 
HgSO, ppts. mycomelio acid (Liebig a. Wohler, U3] 18, 202; 4. 37, 153; Fliiokiger, N. Hep. 

A. 26, 804). Mycomolio aoid is also produced Piusrys 24, 218), in Otoba-wax or otobite (from 
by boiling azulinic aoid with water (Emmerling Myristica otoba) (Utieoechea, 4. 91, 369), in 
a. Jacobsen, B, 4, 951) and by heating uric aoid dika-bread (prepared from the fruit of Mangi- 
with water at 180° (WShler, 4.103,118; Hlasi- fera Oaboiieiisis) (Oudemans, J. pr. 81, 866) 
wetz, 4. 103, 211). Gelatinous pp., drying up amounting to more than one-half of the fatty 
to a loose yellow powder. Reddens litmus, /tl- acids contained therein, in the oil of Cyperut 
most iuBoI. cold water, m. sol. hot water and esculcntus (Ucll a. TwerdomedoS, B. 23,1742), 
alkalis, ittsol. alcohol and ether.—Ag0,H,N,O,. in small quantity in cocoa nut-oil (GS^y, 4. 

MYOOSE «. Teeiialose and Suoabs. 66,814), in common butter (Heintz, P. 87, 267; 

IJYOCXONHIE [U4°]. Oo- 90.137; 93, 429,688 j J. pr. 66,1), in oroton-oil 
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(SoliUppe,. A. 106, 1), and in Bioahjrba-wax 
(itora ilyrisiica Sicuhyba). It occurs in o«m- 
oination with csthal in spermaceti (Heintz, A. 
92,201). It also occurs in the seeds ot Nigella 
tatii a (Greenish, Ph. [§] 11, 909, 1013) and in 
lycojiodium spores (from Lyeopoditm cla/oalum) 
(Langer, At. Ph. [3] 27, 241, 289). Myristio 
acid- is formed by fnsing stearolic acid with 
potash (Marasse, S.2,3C1). 

Preparation.—By saponifying nutmeg-butter 
or inynstin and distilling the acid obtained under 
reduced pressure. 

Properties. —Shining lamines (from alcohol); 
insol. water, v. sol. hot alcohol and ether. A 
mixture ot 30 pts. myristio acid and 70 pts. 
lauric acid melts at 35°. Nitrio acid (8.G. 1-5) 
readily oxidises it, forming various products 
(Uverdlingcr, 7?. 19,1893). The dry distClation 
of the calcium salt yields myristone. Distilla¬ 
tion wi-th bfeOH in vacuo yields tridecane (Mai, 
B. 22, 2133). 

S a l-t s.—KA': crystalline soap; v. sol. water 
and alcohol, insol. ether (Playfair).—NaA'.— 
BaA',; minutelamines; v. si. sol.waterandalcohol. 
—MgA',3aq : minute needles (Heintz).—CuA'j: 
minute bluish-green needles.—PbA'j.- amorphous 
mass.—(PbA'J,Pb(OAo)a: insoluble powder.— 
AgA': amorphous powder. 

Ethyl sfherEtA'. [11°](Lutz,B. 19,1433). 
(295°). S.G. (liquid) -864 (Playfair). Formed 
from the acid, alcohol, and HCl. Orystals; sL 
sol. alcohol and ether, m. sol. ligroln. 

Olyceryl ether 0„H„O, or 0,H,A',. 
Myristin. Trimyristin. [55°] and [49°]. H.C. 
6,W1,895 (Louguinine). Ocours in the cases 
mentioned above, and also in large quantity in 
the fat of the oil-nut [Mijristica surinamensis) 
(Beixaer a. Will, B. 18, 2011), and to the extent 
ot 1-6 or 2 p. 0 . in cochineal (Liebermann, B, 18, 
1975). It is best obtained by extracting powdered 
nutmeg with ether (Masino, 0. 10,72). Brilliant 
leaflets; v. sol. warm alcohol, ether, benzene, and 
CHG1„ nearly insol. cold alcohol. It forms two 
varieties, melting at 55° and at 49°, which are 
interchangeable by beating 1’’ above the melting, 
point for nalf-a-minste (It. a. W. -, L.). 

Phenyl ether A'OA: [30°]; (230° ot 15 

mm.I. 

p.Tolyl ether A'C,H,: [39°]; (240°otl5 
mm.) (Krafft a. Bttrger, B. 17,1379). 

Chloride C„I4,.C0C1. [-1°]. (168° at 16 
Bun.). Colourless liquid (Kr^t a. Barger). 

Amide C,^„.CONH,. [102°]. Formed by 
heating the glyceryl ether with alcoholic NH, at 
100° (Masino, A. 202, 173) or the ethyl ether 
■with aqueous NHj at 260°. Formed also by 
heating the ammonium salt at 230’ in a sealed 
tube (Beimer a. Will, B. 18, 2016), and by the 
Botion of NH, on the chloride (ErsSt a. Stauffer, 

B. IS, 1730). Plates (from alcohol]; v. soL 
benzene, alcohol, and chloroform, si. soL ether, 
insol. water. Bromine and NaOHAq ftorms 

C, At-NH.CO.NH.C10.C„H„ [103°]. 

Anilide C,»l^.CONHPh. [84°]. Prepared 
by boiling the acid with aniline for some days 
(Masino, 0. 10, 76). Silky needles; sol. ether, 
benzene, and eUoroform. 

mtrile OiArON. [19°]. (226-6° at 100 
mm.). S.G. ^,-6281; V -7724. Formed from 
(ho amide by distilling trith P,0. (Ezafft •> 
Slaafler, B. 16,1780). 


Sfyristio-ben»oie~aHl^dride 
0„H„.CO.O.GO.O,Hj. ^°}. Formed from BsOl 
and ^tassium m^^istate (Chiozza a. Malerba, A. 
91,102). Silky lamina; m. sol. ether. 

Bromo-myristia aeid Oul^BrO,. [81°]. 
Formed hrom myristio acid, amorphous P and 
Br (Hell a. Twerdomedoff, B. 22,1746). Needles, 
insol. water, sol. alcohol and etW. 

Tetra-bromo-myristio acid 0„H2,Br,O,. 
Formed from myristolio acid and Br (Masino). 

M Amido-myrUtle aeid 0,^H„(NHJ02. [253°]. 
Formed from bromo-rayristlo acid and alcoholio 
NH, (H. a. T.). Needles, insol, alcohol. 

Phenyl-amido-myristic acid 
C„l^,(NHPh)Or [143^. Formed from bromo- 
myristio acid and aniline (H. a. T.). White 
mass, insol. water, si. sol. benzene, v. sol. alco¬ 
hol. Gives a dark-green pp., with cupric acetate 
in hot alcoholio solution. 

Oxy.myristio acid 0,4H„(0H)0,. [61-6°]. 
Form^ by boiling bromo-myristio acid with 
excess ot aqueous NaOH (H. a. T.). Crystal¬ 
line -, insol. hot water, v. sol. alcohol and benz- 
ene.—BaA',: flocculent pp., el, sol. cold water, 
V. si. sol. hot water.—AgA': white pp. 

MYEISTIC ALDEHYDE 0„H„CHO. [53°J. 
(169° at 22 mm.). CrystaUine solid. Prepared 
by dry distiiiation ot a mixture of calcium 
myristate and formate (Krafft, B. 13,1416). 

IsomerideT ktiudisooio AtoEnrDB. 

MYKISTICIN C„H.,0,. [30°]. (o. 145° at 
10 mm.). S.G. — 1-1601. Occurs in oil of 
mace (Semmler, B. 23, 1803). Yields benzene 
when distilled with zinc-dust. Bromine forms 
C,A4BrA [105°]. 

HYMSTICOL C,A.O. (212°-218°). The 
chief constituent of the volatile oil ot nutmeg 
(Gladstone, 0. J. 25, 11 -, Wright, C. J. 26, 549, 
686). Eesinified by heat. P,8, converts it into 
oymene. PCI, yields a chloride, 0„H,,G1 [100°], 
slowly split up on boiling into HCl and oymene. 

MYBI8TIN V. Olyceryl ether of Mvaisiro 

(CIO. 

MYBI8IOLIC ACID 0„n„0,. [12°]. Formed 
by passing chlorine into myristio acid heated 
to 100°, and decomposing the produot with 
alcoholic potash (Masino, A. 202, 176). Oil. 
Not solidified by nitrous fumes. Gives Petten- 
kofer's reaction with sugar and HjSO,. 

MYBIBTONE 0„H„CO. [76°]. S.G. -f 

—•801; =-792. Silvery plates. Formed by 

distilling calcium or barium myristate with 
lime (Overbeck, P. 86, 691 -, A. 84, 290 -, Krafft, 
B. 16,1713). Does not combine ■with NaHSO,. 

Oxim OaH,,.C:NOH. [61°]. Amorphous; 
si. 8ol..aIkali8 (Spiegler, B. 17,1676; M. 5, 242). 

MYEISTOBITfilLE v. Mlrile of MvnisTio 
(CIO. 

HTBONIC AOID 0„I1„N8A. (<'<»» (‘’’m 
a fragrant ointment). Occurs as potassium salt 
in the seeds ot black mustard (Bassy, J. Ph. 16, 
39; Ludwig a. Lange, Z. 1860, 480, 677; WiU 
a. KSmer, A. 125, 267), in horse-radish (Winek- 
ler, J. 1849, 436), in rape seed {Brassicee rapa), 
and in turnip seed (Brassica napits) (Ritthausen, 
•T.'-pr. [2] 24,278), This salt may M obtained 
by boiling mustard seeds (1 pt.) vriih aloohtfl 
(6 pts.), macerating the residue with cold ■wataVi 
and evaporating the aqudous extraot after add!* 
•tion of a little BaOO|. The free a^d nu^ be 
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tbtaiaed by adding tartario aoid to a solution ot 
he potasBinm salt, evaporating, and extraoting 
rith alcohol. Syrup, readily deooit^sed by 
leat. Its aqueous solution gives off HjS on 
toiling. An aqueous solution of myrosin splits 
t up into glucose, allyl thiooarbimide, and 
2 , 864 . Boiling baryta-water forma a pp. of 
SaSOj, with evolution of allyl thiooarbimide. 
Hauatio potash solution aots vigorously, yielding 
illyl cyanide, NH„ glnoose, and allyl tbiooarb- 
imide. Cono. HCl seta free 11,80,; boiling 
lilute HjSO, yields H,S, glucose, H,SO,, and 
NHr Zino and HGlAq give off H,&. 

Salts.—KA'. Groups of silky needles (from 
alcohol) or glassy prisms (from water); v. e. sol. 
water, neatly inaol. alcohol, insol. ether. Tastes 
bitter. Its solution is hydrolysed by myrosin: 

K0,jH„NS,O„=C,H„O, + 0,H,NC3 + KHSO,. 
The hydrolysis is not brought about by emul¬ 
sion, yeast, or saliva. Water at 115° yields 
allyl cyanide, H, 8 , and sulphur. Silve* nitrate 
solution gives a pp. 0 ,H,NSAg,S 04 .—45aA', (at 
100 °); plates, v. sol. water. 

HYKOSllf. A protold ferment contained in 
the seeds of black and white mustard, and of 
many other omciferous plants. It may be ob¬ 
tain^ by exhausting white mustard with cold 
water, evaporating below 40° to a syrup, and 
ppg. by alcohol (Bussy, J. Ph. 26, 44; Winckler, 
Jahrb. pr. Pharm. 8 , 93). Its aqueous solution 
is coa^lated by heat and by alcohol, when it 
loses its hydrolytic power, but it recovers this 
after a day’s immersion in water. It does not 
hydrolyse amygdalin. 

HTKOXOCAEPIH 0„H„0,. [116°]. Be- 

posited in crystals from an alcoholic solution of 


white balsam of Pern (Stenhonse, A. 77, 800). 
Ttindetrio crystals; a;b:o1:-986:'765. Insol. 
water, v. sol. hot alcohol and ether. Does not 
dissolve in acids or alkalis. 

MTEHH. A gum-resih which exudes from 
Balsamodendron myrrha, a shrub growing in 
Arabia Md Abyssinia. The resin yields proto- 
cateohoic acid and pyrocatechin on potash- 
fusion (Hlasiwetz a. Barth, J. 1866, 630). Be- 
l sides resin and gum (Biicknor, N. Pep. Pharm. 
i 16, 76), myrrh contains a small quantity of an 
essential oil, boiling about 266°, S.G. !£* 1'0189, 
fit. 1'6196 at 7-6°; 1'6278; ii„ 1'6472 (GUd- 

stone, C. J. 17, 11). The oil quickly resinifies 
when exposed to atmospheric oxidation. It 
contains (263°) (Pliiokiger, B, 9, 471). 

Aecordiag to KShler (Ar. Ph. 2‘28, 291) myrrh 
contains a gum a resin 0„H„0,(0H)„ 

two dibasic acids G„H „04 and and 

7 p.o. of an essential oil 0„E„0. 

UYBTLE OIL. A volatile oil obtained from 
the berries and leaves of the myrtle iMyrtua com- 
munie) (Biegal, Pharm. Cenbr. 1860, 319). It 
contains a terpene G„H ,4 (160°-170°), S.G. ?53 
■891, g 4 1-462 at 18°, ii„ 1'408, ga 1-488 (Glad¬ 
stone, /. 1863, 648). Johns (Ar. Ph. [3] 27, 
174) found in Spanish oil of myrtle pinene 
0,oH„ (169°) [a]„-36-8, and cineol (170°). 

MYXILOTOXIHE Oja„NOj. Occurs in 
mussels {MyMm edulis) and in putrid flesh 
(Brioger, Die PlomaHne ; Gautier, Bl. [2] 48,13). 
Its hydrochloride orystaUises in tetrahedca, and 
is very poisonous, but gradually decomposes, 
losing its poisonous properties. — B'HAuCl 4 . 
[182°]. Minute cubes. 


N 


BAHDINIKE G„H„K 04 . Occurs in the root- 
bark of Nandina domcstica of Japan (Eijkman, 
B. T. 0. 3, 197). White amorphous powder, 
insol. water, v. sol. alcohol, ether, benzene, and 
chloroform. Poisonous. Gives the alkaloidal re¬ 
actions. H^SO, forms a reddish-violet colour, 
changed by a drop of HNO, to an intense blue. 
Nitric acid gives a green colour changing to 
brown.—B'jH-jPtGl,! turned blue by H:S 04 . 

NAPHTHA u. PEtaouKOM. 

(8)-NAPHTH-A0BlDINE Gj,H„N i.e. 

0„H,^ 1 A- [916°]. Formed by the action 
'N r 4 

of methylal, and HGl»npon (8)-naphthyl-amine 
(Heed, J. pr. [2] 34,160 ; 35, 317). Long, straw- 
yellow, needles, v. sol. alcohol, v. si. sol. qther. 
The alcoholic solution fluoresces dark-blue. 

Nitrate B'HNO,: small needles. 

Pier ate B'0,H4(NO,),u£l; amorphous. 

Derivative v . Phenvi,-naphthaobidime. 

HAPHTHALOSHYDE t>. Naphthoic alde- 
aVDE. 

NAPHTHALENE 0„H,. Naphthalm. Mol. 
W. 128. [80-2°] (Beissert, B. 23, 2243); [80°] 

^dolt, Z. P. 0. 4, 849); [79-6°] (Vohl); [79°] 
^ssen a. Zander, A. 226, 111); [80^06°] (MlUs, 
P. M. [6] 14, 27). (218°) at 760 mm. (Vohl, /. 

YOb Ill. 


pr. 102, 29; Crafts, SI. [2] 39, 282); (217^ 
at 740 mm. S.G. 1'152 (V.); * ■ 1'146 
(Schroder, B. 12,1613). S.G*. (liquid) IS -978 
(Kopp, A. 95, 3-29): -982 (L. a. Z.). H.Cw. 

l,232,400.H.G.p. 1,233,600 (Stohmann); 1,245,000 
(Berthelot a. Vieille, Bl. [2] 47, 863); 1242000 
(Berthelot, A. Oh. [ 6 ] 13, 302, 826). H.P. 

-17,600 (Stohmann, Kleber, a. Langbein, J. pr, 
[2] 40, 90); - 29,000 (Berthelot a. Vieille, A. Gh. 
[ 6 ] 10, 442); -42,000 (von Bcohenberg). S.V, 
149-2 (L. a. Z.); 148 (Lessen, A. 254, 63) 5 
146-46 (Bamsay); 8 .V. 8 . 130 61 (Schiff). B,, 
74-12 in a 6-66 p.o. alcoholic solution (Kanonnt- 
koff); 71-78 (Nasini a, Bernheimer, 6 . 14,138; 
16, 93). 8 . (toluene) 82 at 16-5°; 8 . (alcohol) 
6-29 at 18° (Bieobi, B. 12, 1978). Its abso^- 
tion in the ultra-violet spectrum has been studied 
b^ Hartl^ (C. J. 39,161). 

Occimfmce.—In petroleum from Bangoon 
(Warren a. Storer, Mem. Amer. Acad. 9, -208), 
In coal-tar, from which it may be obtained by 
shaking the fraction 180°-220° with aqneoui 
NaOP and then with dilute 11,80,, and distilling 
' the residue alone or with steam (Garden, Thom¬ 
son's Annals, 16, 74; Faraday, Tr. 1826; Eidd, 
B. J. 8,186; Beiohenbach, S. 61,176 -, 68 , 233). 

Formation.—!. A product at the passage 
through a red-hot tube of the vaponi of the foi- 

0 0 
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lowing fubstuKies:—petroleam, alcohol (Belch- heat it reacts with benzene forming aaUtfsoene 
enbach, S. J. 12,307), ether, acetio acid, essential (Berthelot). When passed through • red-hot 
oils,toIuene(Ferko, B. 20,6C0),x;lone,i^-oumene, tube oonwning charcoal it fields smne di- 
a mixture of ethylene with benzene, with styrene, naphthyl. When passed with ethylene through 
with anthracene or with chrysene (Berthelot, Bl, a red-hot tube it yields acenaphthene, phen- 
[2] 6,272,279), ethylene alone, acetylene, a mix- anthrene, and dinaphthyl (Ferko, B, 20, 602).— 
ture of benzene and acetylene (Berthebt, Bl. [2] 7. Saturated HIAq at 260° yields the dihydride 
7, 213, 278, 306), oil of turpentine (Schulz, B. 9, and finally ethyl and di-ethyl-benzene 

618), wood-tar (Iietney a. Atherberg, B. 11,1210, and decane (Ber&elot, Jl 1667, 709). When 
1222).—2. By passing over red-hot quioklimo th j heated with cone. HIAq and red phosphorus 
vapour of the bromide of phcnyl-butyleue deriveu the products are naphthalene hexahydride, and 
from benzyl bromide, allyl iodide and sodium oily C|„H„ (173°-180'’) and C„Hjj (168‘’-i68‘’) 
(Aronheim, B. 6, 67 i A. 171, 233).—3. By pass- (Wreden, A. 187, 164).—8. Boiling aqueous 
ing the vapour of isobutyl-benzene oVer heated KMnO, oxidises it to phthalio acid. Aqueous 
lead oxide (Wreden a. Znatoviteh, B. 9,1606).— KjCr„0, and HjSO, yield phthalio acid and di- 
4. By distilling colophony and gum-bonzoin with naphthyl (Lessen, A. 144, 71). Dilute HNO, at 
zinc-dust (Ciamician, B. 11,269).- 6. Qy heating 130° also yields phthalic acid (Beilstein a. Kur- 
diniethyl-aniline (1 pt.) with bromine (1 pt.) at batow, A. 202, 215). A mixture of CrO, and 
1151 (Bsunner a. Brandenburg, B. 11, 697).— HOAc oxidises it to naphthoquinone. Oxidation 

6. By oxidising pyrenic acid and distilling the with' MnOj and H.SO, yields dinaphthyl and a 

resulting naphthalene tetra-carboxylic acid with resinors acid G.^oli„ 04 , which forms the amor- 
slaked lime (Bamberger a. Philip, il. 19,1999).— phous dalts PbHA'", and AgjHA'" 

7. By hydrolysis of its snlphonie acids: this (Lossen).—9. KCIO, and H.SO, form phtbalia 

taies place when superheated steam is passed aeid, di-chloro-naphthalenes, and syrupy ohloro- 
through a solution of naphthalene (8)-sulplionio oxy-naphthalic acid 0|„H.C10., (Hermann, A. 
acid in dilute EljSO, at 135° (Armstrong a. Miller, 151, 79).—10. CrOjOl.^ yields di-chloro-naphtho- 
C. J. 46, 148). quinone.—11. Aqueous hypoehlonms acid forms 

Synthesis. —By dry distillation of the silver C,„H,(HOCl)j crystallising in prisms, si. sol. 
salt of tetra-hydro-naphthalene di-carboxylio water, converted by alcoholic potash into 
,CRj.C3(CO.jU) C|„H,(OH), which crystallises in prisms, almost 

acid | which acid is formed insol. water, v. sol. alcohol, and forms an in- 

H3n.i.CH(COaH) soluble load compound Pb^CuILO, (dried at 100°) 

on di - sodio - ethane tetra - carboxylic ■ ether 342).—12. When heated with excess of AlCl, it 
C,Na.j(C 02 Elt) 2 , and boiling the product with alco- forms benzene and hydrides of naphthalene. 
holicKOH. Naphthalene is also formed by pass- At 160° iso-dinaphthyl is formed (Friedol a. 
ing the tetra-hydro-naphthalene di-carboxylic Crafts, Bl. [2] 39, 195; 0. li. 100, 692).—18. 
acid through a red-hot tube (Bacyer a. Perkin, Jlfefhyf c/i?oridc in presence of AlCl, forms OijH,, 
‘ B. 17, 448) (o. Naphthoi and Naphtualenb [181°] crystallising in plates, v. sol. hot ether, 
SXBIVATIVES, Constitution of). si. sol. cold alcohol (BischoS, B. 23,1905; ef. 

Purification.—Commotciel naphthalene may Liebermann, A. 163, 122 ; Fiirth, B. 16, 2171). 
be purified by sublimation. It may also be —14. Iodine at 250° appears to form a compound 
^rifted by repeatedly heating with a little C„Hj,I (Bleunard a. Vrau, C. R. 94, 634).—1.5. 
H^SO, (best witj[i MnO^) at 180° and distilling On passing a mixture of cyanoyen and naph- 
with steam (Stenhousc a. Groves, B. 9, 683). thalene vapour through a red-hot tube there is 
* Properties. —Monoclinio tables, insol. cold, formed the nitrile of (a)-naphthoic acid.—16. 
almost insol. hot, water, v. sol. alcohol, ether. Heating with chloride o/swip/rwr yields di-chloro- 
fatty and essential oils, and HOAc. Volatile naphthalene (Laurent, A. 76, 298).—17. Nitric 
with steam; 1 pt. distilling over with about 670 peroxide forms nitro- and di-nitro-naphthalene 
pts. of water (Naumann, B. 4, 646; 10, 2014, and, at 100°, the compounds C|„H,0, [22.5°] and 
2100; 11,33). Bums with smoky flame. Boil- C|„H,0, [131°] (Leeds, Am. Ch. 2, 283).—18. 
ing naphthalene dissolves 8, P, and the sul- When heated with potassium it forms a black 
piudes of As, 8b, and Bn; it also dissolves indigo, powder C,gH,K„ which is decomposed by water, 
iodine, HgCI,, Hgl,, and AsjOj. yielding KOH and 0|,H|„ (Berthelot, Bl. [2] 7, 

Reactions.—1. ChJorme forme derivatives by 110).—19. Naphthalene (2 pts.) fused with anti- 
substitution and by addition (Laurent, A. Ch. ntfmious chloride (3 pts.) yields on cooling deli- 
49, 218; 52,276; 69, 214).—2. Bromine forms quescent crystals of (C„;fl,)23SbCl, (W. Smith, 
derivatives by substitution. — 8. Nitric acid C. J. 41, 411).--20. Naphthalene taken inter¬ 
forms nitro- and di-nitro-naphthalene.—4. The nsKy appears in the urine as (S)-naphthoI and 
vapour of aqua regia in the cold forms Ci^^Cl, (8)-naphthoquinone (Edlefsen, C. C. 1888,1007). 
and 0,jH,Cf, (Bunge, B. 4, 289).— /.‘‘Phosgene Combinations withnitro-eompounds, 

has no action (Berthelot, Bl. [2] IS, 301).—6. —0|„H,C,H|(NO,)j[l:3]. [63°]. Prisms (Hepp, 
The vapour passed through a r^-hof tube ;peld8 if. 216, 879).—C|,H,C,H<(NO..)j[l:4]. [119°]. 
carbon, methane (Kletzinsky, J. 1866, 561), and White needles, v. M. sol, alcchol, separated into 
dinaphthyl (Ferko, B. 20, 662). When passed its components by distillation with steam.— 
through a rM-hot tube together with hydrogen 0„HgO,H,Cl(NO,)., [1:2:4]. [78°]. Long white 
it is mainly unaltered, but yields some ace^lene needles (from alcohol), decomposed by heating 
and benzene (Berthelot, Bl. [2] 6, 281). When with potash or aniline, naph&alene being set 
passed together with acetylene through a red- free (Willgerodt, B, 11, 603).—OiJB[,0^,(NO,^ 
M tube it fields much anthraoene. At a white White needles, deposited from a mixture 
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ot Uie aloohoUc solutions oi naphthalene and 
tri-nitro-benzene (Hepp, A. 215, 877). — 
a„H,OA01(NOJ,, [96“]. Flat oanary-yeUow 
needles (Liebermann a. Palm, B. 8 , 878).— 
0 ,.H,CaH,Me(NOJ,. [61*^. Fomed by mixing 
naphthalene and di-nibo-toluene dissolved in 
benzene (Hepp). —0,„H,C,Il,Me{NOj)r [98°]. 
Formed {torn (a).tri-nitro-tolueae and naphthal¬ 
ene in alooholio solution (Hepp). Needles.— 
C,^O^^e{NO,)r [100°]. Fonnedbom( 8 )- 
tri-nitro-toluene and naphthalene. Tellovish 
needles (from alcohol). — OiaHaCaQgMelNO,),. 
[89°]. Formed from ( 7 )-tri-nitro-toluene (H.).— 
0 | 5 H,C«H,(N 0 j),NH,. [169°]. Orange prisms. 
C,»H,C,H,(NO.JjOH. Yellow needles (Gruner, 
Z. 1868, 213). — C,^,OA(NO.J.OH. [73"]. 
Formed from (/3)-tri-nitro-poenol and naph¬ 
thalene (Henriques, A. 216, 832). T. e. sol. 
aloohol.-O..H.OA(NOJ,OH. [100°]. Fo-med 
from naphthalene and (yj-tri-nitro-phenol (Hen¬ 
riques). Golden needles (from alcohol^, si. sol. 
aloohol.—O,.H,0,HMe(NOJ.OH. [106°]. From 
naphthalene and tri-nitro-o-eresol (NSlting a. 
Collin, B. 17, 271). Yellowish needles (from 
acetone).—O,jH,0jHMe(NOj),OH. [127°]. From 
naphthalene and tri-nitro-m-oresol (Ndlting a. 
Sulis, B. 16. 1862).—C„H,0,Hj(NO,)jS. [60°]. 
Yellow needles (from benzene). Formed from 
naphthalene and di-nitro-thiophene (Bosenberg, 

B. 17,1778). 

Piorio acid eomponnd 

C, ^,C,Hj(NOj 30 H. [149°]. Golden-yellow 
monoollmo needles, sol. alcohol, ether, and 
benzene. Slowly separated into its components 
by boiling water. 

Naphthalene dichloride 0 „H,Cl 2 . Formed 
by passing chlorine over naphthalene. KCIO, 
and HGl may also be used (E. Fischer, B. 11, 
785, 1411). Oil, miscible with ether, m. sol. 
alcohol. Begins slowly to decompose at 40°- 
50° into HCl and ohloro-napbthalene. Alcoholic 
potash also converts it into chloro-naphthalcne. 
Sodium or sodium-amalgam at 150° converts it 
into naphthalene. 

Naphthalene tetraehloride OigHgCl,. Mol. 
w. 270. [182°]. Boo 106-85 in a 2-39 p.c. 

chloroform solution (Kanonnikoff). Formed by 
passing a rapid current of chlorine over naph¬ 
thalene until the product, after having become 
liquid, thickens again, when it is washed with 
ether and crystallised from benzene. Formed 
also by treating naphthalene with a saturated 
solution of chlorine in OHCl, (Grimanx, B. 6 , 
223; Schwarzer, B, 10, 379), by chlorinating 
naphthalene in direct sunlight (Leeds a. Ever¬ 
hart, A. O, J- 2, 206), and by the action aof 
EClO, and HCl on nainthalene (Fischer, B. 11, 
735). Large monoolinio prisms, insol. water, si. 
sol. alcohol, m. soL ether, v. sol. benzene pnd 
petroleum. Sublimes at 325°-880°. Decomposed 
on distillation into HGl and (a)- and {i3)-di- 
ehloro-naphthalenes (EraSt a. Becker, B. 9,1088). 
Alooholio potash forma (a)- and some (i)-di- 
ohloro-naphthalena reconverted into naphthal¬ 
ene on digesting with iron (Zinin, B. 4, 288). 
Boiling dilate AgNO, slowly converts it into 
0j,H,(010)j[196°]. When boiled with water it 
yields 0,AOUOH)„ which crystallises in 
prisms (from ether) [166^, S. 8-3 at 100°, and is 
decomposed on distulation with HOI into water, 
HC3, aad eUom-naphthol. Zn and H 3 SO 4 n- 


dnoe’it to (a)-naphthoI. It gives rise to 
0 „H„C 1 ,(OAc )3 [181T and O..H,Ol 3 (OBzj, [160°], 

The existence of an isomeric naphthalene 
tetra-chloride [118°] has hcen denied by Atter- 
berg (B. 11,1223 j c/. Fischer, B. 11, 736). 

Naphaslene tri-chloro-bromide 0,oH,Cl,Br. 
Formed from the tetrachloride and bromine; 
after 48 hours the product is washed with warm 
alcohol and crystallised from ether. Prisms. 

* Naphthalene dihydride 0„dl,,. [16-6°]. 

(212°). V.D. 4-7 (calc. 4-56). Occurs in heavy 
coal-tar oil (Berthelot, Bl. [2] 9, 288). Formed 
by heating naphthalene with cone. HIAq for a 
short time at 280° (Berthelot), and by reducing 
naphthalene dissolved in isoamyl alcohol with 
sodium (Bamberger a. Lodter, B. 20, 8073). 
Naphthalene dihydride is formed by distilling 
the bromide of naphthalene-tetra-hydride, or by 
heating it with alcoholic EOH (Gracbo a. (?uye, 
B. 16, 8032). It is likewise obtained by the 
action of sodium on an alcoholic solution of the 
nitrile of naphthoio acid (BamWger a. Lodter, 
B. 20, 1704) and, as a by-product, when ( 8 )- 
naphthylamine dissolved in isoamyl alcohol is 
reduced with sodium (Bamberger a. Muller, B. 
21, 859). 

Properties. —Tables. Does not combine with 
picric acid. By treatment with bromine dis¬ 
solved in chloroform it is converted into the 
dibromide G,„H| 3 Br. 3 , which crystallises in thick 
colourless prisma, v. sol. alcohol and ether, and 
gives off HBr on heating (B. a. L.). 

Naphthalene dihydride G,„H„. (200°). 

Formed by distilling the dihydride of naphthoic 
acid with aoda-Ume (von Pcchmann, B. 16, 617). 
Liquid. 

Naphthalene tetrahydride O^H,, {.c. 

•978. Formed by heating naphthalene with 
HIAq at 280° (Berthelot), with PH,! at 180° 
(Baeyer, A. 155, 276), or by adding sodium to 
its solution in isoamyl alcohol (Bamberger a. 
Kitschelt, B. 23, 1661). Formed also by sus¬ 
pending the tetrahydride of ^a)-naphthyl-hy- 
drazine (1 pt.) in boiling water and allowing a 
solution of cupric sulphate (2 pts.) to drop in 
slowly; nitrogen is evolved, and the naphthidene 
tetrahydride may be separated from ppd. cuprous 
oxide by steam-distillation (Bamberger a. Bordt, 
B. 22, 631). Prepared by heating naphthalene 
(10 pts.) with HI (9 pts.) and amorphous phos¬ 
phorus (3 pts.) for 8 hours at 220°-225°; the 
yield is good (8 pts.) (Graebe a. Guye, B. 16, 
3028: cf. Graebe, B. 6 , 078). 

Properties.— Oi\, slowly turning brown in air. 
Smells like naphthalene. Its solution in chloro¬ 
form absorbs bromine, giving off HBr. It imzpe- 
diately decolourises an acid solution of EMnO,, 
and is oxidised to C,H,( 004 H).CH,.GH,. 00 ,H 
(Bamberger). The compound obtained by Baeyer 
and by Graebe yielded phthalio acid on oxida¬ 
tion by EMnO, and may perhaps not be identical 
with Bamberger's tetrahydride. When passed 
through a red-hot tube it is resolved into naph¬ 
thalene and hydrogen. 

Naphthalene hexahydrlde 0 ,^ 4 - Ssxa- 
hydronaphthalene. (200°) (O. a. G.); (206° at 
764 mm.) (A.). S.G. g -9419. O.E. (0°-.26-8°) 
000817 (Lessen a. Zander, li. 226, 113). B„. 
71-16 (Nasini a. Bernheimer, O. 16, 98). S.V. 

• «9 
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171*9 {Iiosaen, A. 964,63). Poimed by hMtfaig 
naphthalene with cone. mAq and phraphoms 
(VViedcn a. Znatovitoh, £. 9,978,1606; A. 187| 
164). Prepared by hating naphthalene (67 pts.) 
with HI (100 pts.) and amorphons phosphorus 
(30pts.) for 10 hours at 240'’-260‘’ (Graebe a. 
Ouye, B. 16, 3031); or by heating naphthalene 
(10 g.), amorphous phosphorus (3 g.), and HIAq 
(9 g., buffing at 127°) at 236° for 7i hours 
(Agrestini, O. 12,496). Liquid, which absorbs 
oxygen from the air. Does not combine with 
piorio acid. Beaots with bromine, giving o9 
HBt, and forming a product which is converted 
by alcoholic potash into 0,gHJir (270°). 

Kaphthalene ootohydride 0|,H„. (186°- 

190°). S.G. §-910; 'if-892. Formed by heat¬ 
ing naphthalene (6g.) with HIAq (9g. of S.O. 
1*7) and red phosphorus for 16 hours at 260° 
(Gffiye, 2$u. 2,138). Liquid, smelling like oil of 
turpentine. Absorbs oxygen from the air. 

Be/ercnces.—Tra-AinDO-, Aim,., Bbomo-, 
BsoMO-toso-, BBOHO-NtTBO-, Ohlobo-, Chix>bo- 
NUBO-, lono-, lODO-MITBO-, NrtBO-, Di-oxv-, Mb- 
im-, EiHTir, Faorrh-, Fbbbvl-, and Benzyl- 
NATStHALEHES. AlsO NaPHIHOL, NAPHTHVLAMINE, 
and NAPBTBTUSNE-niAnDm. 

irAFHTEALBNB, COHSTITUTION OF, v. 

Diotiokabt or Apponin Chehtbtbt. 

HAFHIHALEIIB ALDBHTBB v. NAPBrnoio 
ALDBHrSE. 

]!rAFHTHAL£NE.DUUIK£v.NAPHiBVL£int. 

OIAIONX. 

STAFEIHALENE-ABSOHIC ACH) v. Organic 
compound) of Ansziao. 

KAFHTHALEHE-AZO- compounds o. Azo- 
COMPOOHDS and Dis-Azo- compounds. 

HAFHTEALENE CABBOXYLIO ACID v. 
Naphthoic acid. 

Naphthalene PenAiearbozylic acid 
».«. OigHiiCOgH), [1:10. Naphthalic add. Mol. 
W.216. [266°]. 

Formation. —1. By oxidising acenaphthene 
with E,Gi,0, and B^SO, or HOAo (Behr a. 
Dorp, B. 6, 862; A. 172, 266; Anselm, B. 22, 
86^. — 2. By oxidising pyrene-ketone with 
.KMnOg (Bamberger a. Philip, B. 19, 3040).--3. 
Bysawnfficationof itssemi-nitrileCiAGy.CO^ 
which is formed by the action of cuprous cyanide 
upon diazotisedperi-amido-naphthoie acid (Bam¬ 
berger a. Philip, B. 20, 248).—4. By oxidising 
di-ezo-oxy-aoenaphthene with alkaline EMnO, 
(Ewan a. Gohen, C. J. 66, 680). 

Ppqperfiei.—Long silky hair-like needles 
{bom alcohol); almost insol. water, el. sol. 
ether. Split up into water and its anhydride 
fay heating alone at 146°, by boiling with HOAo, 
or even by exposure over £1,80, (Blumenthal, 
B, 7,1092). Distillation with lime yields naph¬ 
tha!^. Yields a flnoresoein on heating with 
resorcin. 

Balte.-(NH,),A"EtOH. Plata., (from" al- 
oohol).—Na,A".—K,A"EtOH. Plates.—BaA''aq: 
sparingly solnble white silvery plates—CaA"aq. 

ether Me,A".' [108»], 

Anhydride 0,A<^>0. [966°). 

Needles (from alcohol); si. soL alcohol and 
benzene. Not attacked by boiling HNO^ 

r«ide 0„H,<!^NH. [above 986°]. 


Formed by boiling the acid or its anhydride vlHt 
aqueous ammonia. White needles. SoL warm 
EOHAq. When AgNO, is added to its sedation 
in alcoholic NH, mere is formed a orystaUino 
pp. Ag,0,^„N,O,. 

Naphthalene diearboxylie acid 0, A((10,H)j. 
[266°], Formed by redhoing di-oxy-naphtbal- 
ene diearboxylie acid [162°] with HIAq and 
amorphous phosphorus (Claus a. Heixner, /. pr. 
[2] 37, 8). Floooulent pp., insol. water and 
ether, sol. alcohol. Yields naphthalene on dis* 
tffiation with lime.—PbA": greyish-white pp. 

Naphthklene' a ’-diearboxylie aoid 
C«H»(CO,H), [2:2’]. Obtained by ffigesting its 
nitrile with HOlAq at 200° (Ebert a. Merz, B. 9, 
606). Long needles (from alcohol). Melts far 
above 300°. V. si. sol. boiling benzene, toluene, 
and HOAo, m.Bol. boiling alcohol. Yields naph¬ 
thalene on distillation with lime.—CaA'daq: 
minute needles, si. sol. water.—Ag,A’'. 

Ni7j;»Ie 0,gH,(CN)p [268°]. Formed by 
distilling naphthalene (a)-disulphonio aoid with 
potassium cyanide. White needles (by subli¬ 
mation), m. sol. boiling alcohol. 

Naphthalene ■ 3 ’-diearboxylie aoid 
C„H,(CO,H), [9:3']. Obtained in the same way as 
the ' a’-isomeride, from naphthalene *3’-disnl- 
phonic aoid (E. a. M.). Short needles (from 
alcohol). Melts far above 800°. Almost insol. 
boiling benzene, toluene, and HOAo, m. sol. 
boiling alcohol.—K,A" Jaq: tufts of needles, v. 
e. sol. water.—OaA" 3Jaq: minute needles, 
almost insol. water.—Ag,A". 

Nitrile 0,»H,(CN),. [297°]. Long needles 
(from HOAc). Almost insoL boiling ether, al¬ 
cohol, and benzene. 

Naphthalene ( 7 ).dioarbozyUc acid 
C„H,(CO,H),. Obtained from its nitrile, which 
is formed by distilling with KCy potassium 
bromo-naphthalene sulphonate (obtained by 
aulphonating (o)-bromo-naphthatene) (Darm- 
stiidter a. Wichelhaus, A. 162, 309; Z. [2] 6, 
671). Small needles, v. sol. alcohol, insoL 
boiling water.—BaA" 2aq: crystalline grains. 

Nitrile [204°]. Thin needles, 

si. sol. aloohol and ether. 

Naphthalene (S)-diearbcxyllo sold. Nitrile 
0„H,(CN)r [236°]. Obtained by distilling potas¬ 
sium bromo-naphthalene (a)-8oiphonia acid with 
KCy (D. a. W.). Needles, v. sol. alcohol. 

Naphthalene (()-dioarbozyUo aoid. Nitrile 
C„H,(0N)r [170'°]. Obtained by distilling potas¬ 
sium bromo-naphthalene (3)-Bulphonate with 
EOy (D. a. W.). Small needles, v. sol, alcohol 

Naphthalene trl-oarboxylio aoid 
0^^,(00,H),. Obtained by quickly heating the 
tetra-carboxylic acid to„200°-250° (Bamberger 
a. Philip, B. 19, 8037). 

^ Naphthalene tetra-carboxylic acid 0„ELO, 
t.e.'0,^,(C0,ra,[l:l':4:4']. Farmed by oxidis¬ 
ing pyrenio acid with dilate EMnO, (Bamberger 
a. Philip, B. 19, 1998; 20, 368; A. 240, 162). 
Colourless glistening plates or needles; m. sol. 
hot HOAo and water, v. sC sol. aloohol and 
benzene. Not attacked by'HNO, even at 160°. 
Yields naphthalene on distillation with lima. 
-Ba,A'' (dried at 180°).—AgAL”. 

Anhydride 0„H, Formed 

by heating the acid at 160°117(l!° (Bamberger a. 
Philip, £.19, 8087). Needles (from HOAe). 
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SubUmM above 800*. OiveeafiBOTasoek when 
heated with reeoroin. 

Imide 0,JH,(<;gg>NH). Formed by 

treating the anhydride with NH,dq. Keedles 
and prisms. Sablimes in needles above 270°. 
V. si. sol. alcohol, ethei, and bonzene. Aqueons 
NaOH colours it yellow (forming the Ma salt), 
without dissolving it; on adding acids it turns 
white again. 

Kaphthalene dihydride dioarbozylie acid 
0,A(CO,H)r Dihydronaphthalio acid. 
Formed by reducing naphthalio, acid with 
sodium-amalgam (Anselm, B. 22, 859). Colour¬ 
less crystalline solid, v. sol. warm alcohol, si. 
sol. ether and water. Beduoes alkaline KMnO,. 
It turns yellow at ISO^-lOO^ froths at 199°, and 
changes to the anhydride, but is not melted at 
275°. 

Kaphthalene tetrahydride diearbozylit acid 

OA<0^rCH(CO:Hl> When an 

alcoholic solution of ethane tetra-oarbozylio 
ether 0,H,(C02h!t), (1 mol.) and NaOEt (2^1018.) 
is heated at 180° with di-w-bromo-o-xylene 
0,H,(OH^r), (1 mol.) there is formed naph¬ 
thalene tetrahydride tetraoarbozylic ether 

°«^«<0^;C(C0'EtlP>‘> andwhen this is sapo¬ 
nified with alcoholic potash it loses CO, (2 mols.) 
yielding the dicarboxylic acid. The yield is 
70 p-o. of the theoretical (Baeyer a. Perkin, B. 
17, 448; O. J. 63,11). Idinate tables, si. sol. 
cold, m. sol. hot, water; v. sol. chloroform, al¬ 
cohol, ether, and acetone. Splits up at its melt¬ 
ing-point into H,0 and its anhydride. On pass¬ 
ing through a red-hot tube it yields naphthalene. 
—Ag,A"; white orTOtalline pp. which yields the 
anhydride and naphthalene on dry distillation. 

>CB[,.CH.COv 

Anhydride 0,H,< | >0. [184°]. 

\CH,.CH.CO' 

Four-sided prisms (from ether) or needles (by 
sublimation); si. sol. ether, m. sol. alcohol and 
chloroform, insol. cold water. Slowly re-con¬ 
verted into the acid by hot water. 

Kaphthalene tetra-hydride tetra-earbozylio 

Tetrahydro- 

naphthalene tetracarboxylic acid. The ether is 
formed by heating an alcoholic solution of sodio- 
chloro-malonio ether CNaCl(CO,Et), (2 mols.) 
with o-xylylene bromide (1 mol.), reducing the 
resulting 0 ,H 4 ( 0 H,.CCl(C 0 ,EtU, by means of 
eino-dnst and HOAc to o-zylylene-di-malonio 
ethw C,H,(CH 2 .CE[(CO,Et),)„ and treating the 
sodium derivative 0,H,?CH,.CNa(C0,Et);), with 
an ethereal solution 9f iodine (Baeyer a. Perkin, 
jan.,B, 17,448). Theether may also be obtained 
from O,H,(0H,Br)„ sodium ethylate t and 
C,HJCO^t), («. svpra). The free acid, which 
may be obtained by careful saponification of the 
ether with alcoholic potash. Is a syrup which 
splits up at 186° into CO, and the dioarboxylio 
acid described above. 

Reftirtnet. —BBOxo-HUHTHiunra diolbbozv- 
uo Mat .' 

DUTAFHTEAUKE OXIDE «. Dmuarnn- 
■raoziba. 

KAFBTHALXKX SI-OZIK •. Dt-oxm of 


KAFHTRADXKS • DIPHEKTL AZAKHO. 
KIDK HYOSATE «. Azxmcointtx COXroUMDS. 

HAPHTHAIXKS PH08PH1KIC ACID 

C,J3,.P(0H),. Naphthyl-phosphorous acid. 
[126°]. S.G. 1-877 (BoljrSder, B. 12, 664). 
Formed by the action of water on its chloride. 
Aggregates of small needles, si. sol. cold water, 
almost insol. HClAq. Melts under water. Be- 
duces silver solution. It is accompanied by an 
acid (0„fH,),PO.OH [204°] which is insol. water. 
' Chloride C„fH,PCI,, (above860°). Formed 
by heating mercuric dinaphthyl Hg(C„H,), with 
PCI, at 190° for several hours (Eelbe, B. 9,1061; 
11, 1499). liiquid. Combines with chlorine 
forming 0|,H,PC1,. 

KAPKIHAIEKE PHOSFHOKIC ACID 
C„H,.PO(OH),. [190°]. S.G. 1-440. Formed 
by the action of water on its tetrachloride 
(Kelbe). Long needles, v. sol. hot, si. sol. cold, 
water. When strongly heated it decomposes, 
with separation of carbon, into naphthalene and 
metaphosphoric acid.—Ag,A": white pp. 

Chloride C,,11,PCI,. Formed from the 
compound 0„H,PC1, and chlorine. 

KAPHTHALEKE-BTYEEHE «. NAiHiavL- 
btuvi/Ene. 

HAPHIHAIEKE (a).80IFHIKlC ACID 
C„H,SO,H. Formed by digesting a solution of 
the chloride of naphthalene (a)-Bulphonio acid 
in ether with sodium amalgam (Gessner, B. 9, 
1500; cf. Otto a. Modes, B. 6, 860). White 
scales, V, sol. water, el. sol. HClAq, m. sol. alco¬ 
hol, si. sol. ether. Decomposed by HClAq at 
180° into naphthalene and SO,. 

Salts.—KA'laq: glistening scales. 

—BaA',l|aq. Slender needles. S. -6 at 14°; 
2 at 100°.—PbA',aq; long branched needles. 
—AgA'. Soluble plates, not decomposed at 200°. 

Kaphthalene (iS)-8nlphinio acid 0„H,.SO,H. 
[106°]. Formed in the same way as the pre¬ 
ceding isomeride from napbth^ene (8)-3ul- 
phonic acid, and ppd. by adding Hd to a solution 
of the Na salt as a white crystalline powder, m. 
sol. alcohol, ether, and water, almost insol. 
HClAq. Beadily decomposed by HClAq atl60° 
into naphthalene and SO,. * 

Salts.—KA’|aq: scales.—BaA',: glistening 
needles. S.4-7 at 16°; 6-25 atl00°.—CaA',8aq; 
white crystalline solid, v. sol. water and alcohol.— 
MgA',eaq: scales, more sol. alcohol than prater. 

flc/erences.— Bromo- and CBLOBO-KArBTHU.- 

ENE SUnPHOniO ACID. 

KAPHTHAIEKE (a)-8DLPH0KI0 ACID 
C„H,.SO,H. Formed, together with the (8). 
isomeride, by dissolving naphthalene in H,SO,. 
At 160°-170° the chief product is the (8)-soid, 
but at 80°-100° the product consists mamly of 
the (rd-acid (Merz a.Weith, B. 8,196; cf. Fara¬ 
day, P. 7,104; Berzelius, P. 44, 877; Liebig a. 
W6hler, P. 24,169; A. 87,197). Naphthalene 
ifvconveited by Cl.SO,H (1 mol.) into a mixture 
of the (ef- and (8)- snlphonio acids (Armstrong, 
0. J. 24,178). It may be separated from the 
(8)-isomeride hj means of the calcium or lead 
salts. Crystallme and deliquescent, v. e. sol. 
water, sol. alcohol, si. sol. ether. Partially eon. 
verted into the (8)-isomeride by heating with 
HgSO, at 100°, more completely at higher tem¬ 
peratures. Decomposed into naphthalene and 
H,SO, by heating with HClAq at 200°. Oxidised 
by KMnO, in acid solution to phthalio acid (Beil- 
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itoiQ a. Eurbaioff, 0. 0. 1881, 859; A. 202,216). 
Alkaline EMnO, yield* 0,H,{00.ja).C0tC0,H 
(Henriques, B. 81, 1607) and phthalio aoid. 
Bromine forms dibromo-naphthalene and bromo- 
uaphthslene salpboi^o aoid. 

Salts.- KA^aq.’ Plates (from alcohol). 
S. 7‘7 at 11“.—CaA'j2aq. Plates (slowly decom¬ 
posed at 80®). S. 6 at 11“.—BaA', aq. Plates. 
S. MS at 10“ (M.); 1-13 at 16“; 4-76 at 100“ 
(Eegnault, JT. pr. 12, 99).—PbA',3aq. Plates. 
S. 3-7 at 10“.—Pb,OAV—AgA'. S. 10-3 at 10“. ‘I 

Ethyl ether EtA'. Formed by boiling the 
chloride (1 mol.) with alcohol (2 mols.) (Kim¬ 
berly, A. 114,133). Viscid liquid, wbsch slowly 
solidifies. Inaol. water, miscible with alcohol 
and ether. Decomposed on distillation, giving 
off SOj and naphth^ene. Aqueous or alcoholic 
potash merely saponifies it. Wate/ at 150“ 
resolves it into alcohol, naphthalene, and H^SO^. 
ConVerMd by PClj at 160“ into (a)-chloro- 
naphthalene and SOC4 (Carius, A. 114,145). 

Chloride CigHg.SOjCl. [66°]. Glistening 
plates (from ether), v. sol. ether, CSj, and 
benzene (Maikopar, Z. 1869, 710; Kimberly, 
A. 114,129). On passing chlorine into a solu¬ 
tion in eSj there is formed the tetrachloride 
CijHjClj.SOjCl, a thick liquid, sol. CS^, chloro¬ 
form, benzene, and ether, and converted by alco¬ 
holic potash into di-chloro-naphthalene snl- 
phonic chloride (Widmann, B. 12, 2228). 

Amide OioHj.SO^NHj. [150“]. Prepared 
by warming the chloride with cone. NH^Aq. 
Sol. water, v. sol. alcohol and ether. Its alco¬ 
holic solution gives with AgNOj a crystalline 
pp. C,^.,SOjNHAg, V. sol. alcohol and ether, 
quickly blackening in light. 

Bemoyl derivative of the amide 
0,.H,.SO,NHBz. [195“]. Formed by heating 
the amide with BzCl (Kimberly). Minute four¬ 
sided prisms (from alcohol) (Wolkoff, Z. 1871, 
422; B. 6, 142). Insol. water, m. sol. alcohol 
and ether. Decomposed by boiling KOHAq into 
benzoic acid, NH,, and naphthalene sulphonio 
acid. PClj converts it into 0,„H,.S02.N;CCl.C,Hj, 
which crystallises from ether in large four-sided 
plates [94“] and is re-converted by boiling water 
Of alcohol into C|»H,.S 02 .NH.COCjH„ and 
by ammonium carbonate into crystalline 
0„H,.SOyN:C(NH,)O.Hj. Behaves like an aoid, 
decomposing carbonates, and forming the salts. 
—C,^,.SO,.NKBz: prisms, v. sol. water and 
alcohol. — CaA',aq: needles. —BaA',: slender 
needles, si. sol. water.— AgA': minute needles. 

Anilide C„H,.80,NHPh. [112“]. Needles 
(Carleson, Bl. [2] 27, 360). 

(a) - Naphthalide 0„H,.SO,NHC„,H,. 
[82“]. Small needles (0.1. 

Naphthalene (3)-sulphonio acid 0,4^SO,H. 
Produced by the action of H,S 04 upon phenyl 
(a)-naphthyi ketone, the isomeric change result¬ 
ing from the best evolved in the reaction (Elbs 
a. Steinike, B. 19, 1966). Prepared 8ji heating 
naphthalene (600 g.) with HjSO, (400 g.) for 
8 hours at 160° and purifying the aoid by means 
of tte Ca salt (Merz a. Weith, B. 8,196). Non- 
deliquescent crystals. Not decompose4 by 
dilute HClAq at 200°. Split up into naph-' 
thalene and H,S 04 by distiinng with dilute 
HjSO, at 186“ in a current of superheated 
steam (Armstrong a. Hiller, 0. J. 46,148). Oxid- 
laed by alkaline KMnO, to O.H4(00,H).CO.CIO,H j 


(Henriques, B. 21, 1607). EUaO, in neutfil Ok 
aoid solution yields phthalio add (Bdlstein a. 
Knrbatoff, 0. 0.1881, 869; A. 202, 215). OrO, 
and dilute H,SO, yield naphthoquinone sulphonio 
aoid (B. a. K.). The Oa salt yields phthaUo add 
on oxidation by CrO,. Bromine-water forms 
bromo-naphthalene sulphonio acid. 

Salts.—KA'Iaq. Pistes (from water) or 
needles (from dilute alcohol). S. 6-6 at 10°. 8. 
(85 p.o. alcohol) -O.—CaA',. Plates. 8. I'S at 
10°. — BaA'jSq. Plates. S. ■346 at 10“.— 
PbA',l|aq. Scales. S. -9 at 10°. 

CAloridfl 0„H,.S0,C1. [76°]. Plates; less 
soluble in ether than the (a)*isomeride (Maiko- 
par). Beduced by HI to (3)-di-naphthyl di¬ 
sulphide [139“] (Cleve, B. 21,1100). Combines 
with chlorine (dissolved in OS,) forming a 
tetrachloride 0|,H,01,.S0,C1, whicli separates 
from chloroform in colourless cubes [131“]; v. 
sol. chloroform, CS„ and hot HOAo, insol. water 
(Widmjnn, B. 12, 959). The tetrachloride is 
convertei by boiling alcoholic KOH into di- 
chloro-naphthalene (3)-3ulphonic acid 

A'mide C,„H,.SO,NHr [212“] (Cleve.BI. [2] 
25, 258). Small thin plates (from alcohol); eh 
sol. water and ether. 

Ethylamide 0|oH,.SO,NHEt. [82-6“] 
(Carleson, Bf.[2J 27, 360). 

Anilide 0„H,.SO,NHPh. [132°]. Needles. 

(e)-Naphthalide C„H,.SO,.NHO,.H,. 
[177-6“]. Needles. 

Naphthalene tetrahydride sulphonio aoid 
C,„H„.SO,II. Formed by heating naphthalene 
tetrahydride with H,SO, for 3 hours at 40“ 
(Graebe a. Guye, B. 16, 8030 j Bamberger a. 
Kitschelt, B. 23,1566). Crystals; v. sol. water 
and alcohol. Decomposed by distillation with 
dilute H,SO, and a current of superheated steam 
at 176°, or by dilute H,PO, at 130“ (Friedel a. 
Crafts, Bl. [2] 42,66; 0. B. 109,95).—NaA'2aq. 
Tables; v. sol. water.—BaA',2aq. Tables; sol. 
hot alcohol, si. sol. cold water. 

Naphthalene ‘a’-disnlphonie acid 
0,jH,(80,H),[2:2]. Formed, together with about 
an equal quantity of the (3)-isomeride and some 
of the (5)-isomeride, by heating naphthalene 
(1 pt.) with H,SO, (6 pts.) for 4 hours at 160“ 
(Ebert a. Merz, B. 9, 692; Armstrong, B. 16, 
204; of. Berzelius, A. Ch. [2] 65, 290; Laurent, 
Oumpt. Chim. 1849, 890). The acids may be 
partially separated by their Ca salts, that of the 
(3)- aoid crystallising out first, while that of the 
(o)- acid is the most soluble. The potassium salt 
of the (a), aoid is more soluble than that of the 
(3j- acid, and less soluble than that of the (*)• 
acid. Long, very deliquescent needles; si. sol. 
cold cone. HClAq. Giv£s di-oxy-naphthalene 
[186“] on fusion with KOH (c/. Griess, B. 18, 
1959,; Dusart, O. B. 64, 869; DarmstSdter a. 
Wiohelhaus, A. 162, 806). Water at 200“ splits 
it up into naphthalene and HjSO,. Fusion with 
NaOH forms {3)-naphthol (8)-suIphonio acid 
0„H,(OH)SO,H (Weinberg, B. 20,2906). PBr, 
forms (S)-di-bromo-naph thalene. Yields di- 

chloro-naphthalene [114“]. 

Salts. —K,A"2aq. Transparent needles 
(from hot saturated solutions). 8. (of K,A") 71 
at 18“.—NaA"6aq. Glistening needles, S. (of 
Na,A") 46-6 at 18“.-CaA"6aq. 8.16 at 18“,^- 
CaA"8aq (from a rapidly-ootdM hot saturated 
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3 olutioii)>—BaA"3aq. Long, broad needies. 3. 

—PbA"2aq. Long needies; sol. water. 

Chloride 0,„H.(S0sCl),. [168°] (B. a. M.); 
[164°] (A.). Obtained by heating the K salt with 
E>C1, at 140°. Hates (from benzene), or needles 
(from ether). S. (benzene) 13'3 at 14°. 

Amide 0,.H.(S0^H,),. [243°]. Needles; 
m. sol. hot NH,Aq and alcohol. 

Naphthalene ‘ 0 ’-disnlphonio aoid 
C|„H,(S0,H)5. [2:3']? Almost the sole pro¬ 

duct oWined by heating a mixture of naphthal¬ 
ene (1 pt.) and RjSO^ (6 pts.) for 24 honrs at 
180° (Ebert a. Merz). Formed also from its 
‘ a ’-isomeride by prolonged heating with H.^S 04 
at 180°. Somewhat deliquescent plates. Gives 


(3)-naphthol ‘ 0 ’ sulphonio acid and (3)-di-oxy- 
naphtlialcne on fusion with potash. Yields 
C.,H.Cl4 [135°]. 

Salts.—Na 2 A"aq: aggregates of minute 
prisms. 3. (of NajA") 1-2 at 19°.—K^A". Bushy 
groups of needles. 3.6'2atl8°.—CaA"n(' S. C'2 
at 18°. When once dry this salt diseolves in 
water with great difficulty.- BaA"aq.—PbA"aq. 

Chloride 0,„H,,(S02Cl)j. [226°]. 3. (benz¬ 
ene) -46 at 14°. Tults of small needles or thin 
plates; v. el. sol. HOAc (difference from the (a)- 
isomeride), v. sol. benzene. 

Amide 0,oH„(S0.2NHj)i. Small needles, v. 
si. sol. NHjAq, almost insol. alcohol, ether, 
benzene, and toluene. Not melted at 305°. 

Naphthalene ( 7 )-disulphonic acid 
C,„H,(SO,H)j [1:4^. Formed by treating naph¬ 
thalene (1 mol.) with ClSOjH (2 raols.) below 
100° and alsoby sulphouating naphthalene with 
SO, (Armstrong, B. 16, 204; Armstrong a. 
Wynne, O. J. Proc. 2, 230; 3, 42). Its Pb, Ca, 
and Ba salts resemble those of the (i8)-acld, 
dissolving very sluggishly in water. On fusion 
with potash it yields di-oxy-naphthalene [260°]. 
—Na,A" 2aq.—KjA" 2aq: plates, less soluble 
than the corresponding salt of the ‘ a ’-acid. 

Chloride 0,„n„(SO,Cl),. [184°]. Prisms 
(from benzene). Yields ( 7 )-di-chloro-naphthal- 
ene [107°] on treatment with PCI,. 

Naphthalene (5)-disulphonio aoid 
0 ,„H„(S 03 H), [1:3']. Also called {y). Occurs in 
small quantity in the product of sulphonation of 
naphthalene by H-iSO, at 160° (Armstrong, B. 
15, 204). Formed by treating potassium naph¬ 
thalene (3)-aulphonato with 0180,11 (Armstrong 
a. Wjmne, 0. J. Proc. 2, 230).—BaA/daq.— 
NaA' 7aq. Formed also by hosting naphthal¬ 
ene (fl)-Bulphonic aoid with fuming RSO, at 
100° (Ewer a. Pick, O. P. 45,229 [1887J; Ann- 
strong, O./.Proc. 4,10). Long needles. Gives 
dioxy-naphthalene [135’6°] on fusion with 
potash. Yields 0,aH„01, [49°]. The potassium 
salt is more soluble than that of the (o)- or (0)- 
aoid. — K,A"aq. — Na^A" 4aq. — BaA" 4aq. — 
CaA"4aq.—PbA"3;aq. / 

Chloride 0„H,(S0,C1),. [125°]. Small 
prisms (from benzene). On treatment with 
POl, it yields di-chloro-naphthalene [69°]. 

Naphthalene (1,2'|-diBalphonlc acid. Formed 
from (o)-naphthylamine disnlphonio acid (Arm¬ 
strong a. Wynne, 0. J. Proc. 6, 186). Yields 
C„H.C1, [626°].—K,A"aq. 

Chloride [122-6°]. 

Naphtbalene (1, 8)-disnlphonio aoid. Ob¬ 
tained from (!', 1, 8) or (2,2', 4') naphthylamino 
disnlphonio aoid by eliminating NH, (Armstrong 


a. Wynne, O, J. Proe. 5, 18, 129). Yields 
0,AC4 [61°].- K,A"2aq.—BaA^daq. 

Chloride [137°]. 

Naphthalene hexahydride (a)-di-snlphonio 
aoid C,,H,.,(S0,H)2. Formed by heating naph¬ 
thalene hexahydride with H,SO. and SO,, and 
separated, from the (0)-isomeride by means of 
the K salt (Agrestini, Q. 12, 496).—K,A" (dried 
at 105°). Nodules, sol. alcohol. 

Naphthalene hexahydride (0).sulphonio 
Acid 0|JE[,.,(SO,H),. Formed as above.— 
K,A" llaq. Insol. alcohol. 

Naphthalene trisnlphonio acid 0„H,(SO,H), 
[2:4:2']. Formed from naphthalene and CISO,H 
(Wynne, G. J. Proc. 3, 146). Yields 0,Ja,01, 
[194°].—Na,A'"5aq. 

Naphthalene tetra-snlphonic acid 
C,„H,(S(J,H),. P'ormed by heating naphthalene 
with H,SO, and P.,0, for three or four hours at 
260° (Stenhofer, B. 8, 1486 ; M. 3, 111). *Two 
isomeric acids are formed in the process, and 
when a solution of their Ba salts is slowly 
evaporated at 30° to 35° the salt of the acid 
here described crystallises out in striated prisms. 
Prisma (containing 4aq), v. e. sol. water, si. sol. 
alcohol, insol. ether. Decomposes above 170°. 

Salt s.—KjA'’ 2aq: non-deliquescent noodles. 
—NajA'r 2aq (at 100°).—Na,A'v lOaq: very de¬ 
liquescent prisms. — B8,A‘v xaq: prisms. — 
Pb.jA*'' 6aq : crystalline pp. —Cu,A'v 12aq ; blue 
prisma.—Ag,A*v 2)aq : very soluble needles. 

References.—BiwiiO; CmoRo-, Iodo- and 
Nitro- NArnTHALKNE snwnoNio acids. 

NAPHTHAL-FLUOEESCEifN 0„H„0, 4.S. 

by heating naphthnlic anhydride and resorcin at 
250S' (Terrisse, A. 227, 136). Yellow rhombic 
prisms. Its alkaline solution is red, with splendid 
green fluorescence. 

Acetyl derivative C-^HijAcO, [191°] 
C.^HijAcOjaq. [120°]. Needles (from acetone). 
Insol. alkalis, but saponified slowly. By treat¬ 
ment with PCI, it is converted into the chloride 
C 2 ,H,., 0 .,C 1 „ which crystallises in scales, sol. 
chloroform, acetone, or glacial acetic acid; 
hardly sol. benzene, ether, or alcohol. 

Naphthal-eosin C24H|„Br,0,. [above 31(r^. 
Formed by adding bromine to an alcoholic 
solution of naphthal-fluorcscein. Its alkaline 
solutions are orange, with yellow fluorescence, 
and dye silk scarlet. 

NAPHXHALIC ACID v. NAraTBAnENS DI- 

CARBOXVilO ACID. 

NAPHTHALIDES. Alkoyl derivatives of 

NAPIITnYLAMINR (q. V.). 

NAPHTHAUDINE SULPHONIC ACID v. 
(1,4')-Naphthtlamine solphonic acid. 

NAPHTHALIN v. NAPnTnALENE. 

(0)-NAPHTHAMIDINE 0„H,.C{NH).NH, 
White crystalline mass, obtained from its hydro¬ 
chloride? Avhioh is prepared by the action of 
alcoholic NH, at 60° to 60° upon (0)-napbth- 
imido-ether 0,,H,.C(Nn).OEt (Pinner a. Klein, 
B. 11, 1480).—B'HCl. [226°]. Needles. 

fa).NAPHTHAMlDOXIlI 0„H„N,0 iA 
0„H,.C(NOH).NH,. [149°]. Obtained by mix¬ 
ing the nitrile of (a)-naphthoic aoid with hy- 
droxylamine hydrochloride, Na,00„ and alcohol 
(Ekstrand, B. 20, 228). Plates (from dilute 
•dcohol), T. sol. alcohol, insol. ligroin. On boil- 
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Ing nith kefi ft yields 

[86®]. OlCO^t yields 0,^.0{N0.C0it).NHr 

[111®]. cool, toma 0,A-O^H>00. 

[189°] (Bichter, B. 22, 2468).-B'HCl. [160®]. 
Needles.—B',H,PtCl,: yellow prismatifi needles. 

Acttyl derivative 0,,H,C(NOH).NHAo. 
[129°] (Richter, B. 20, 227). White needles, 
insol. water, v. sol. alcohol and ether. 

M-Naphthoyl derivative 
0,A-C(NOH).NH.CO.O,.H,. [228°]. Needles; 
almost insol. HClAq. 

(i8).Nephthainidoxim 0„H,.0(lrt)H).NHr 
[160°]. Formed from (/3)-naphthonitrile and 
alooholie hydroxylamino (Gkstrand). Scales, 
decomposed by boiling water. On heaVng with 

Ao,0 it yields C,JH,.C<*y^^CMe [86°], which 

is also fomed by boiling the acetyl derivative 
with water. (8)-Naphthoyl chloride forms the 

corresponding azoxim 

[176®]. Acetic aldehyde yields the compound 
•CH, [122®] crystallising in 

needles. Cyanogen passed into an alcoholic 
solution oi (fl)-naphthamidoxim forms the com¬ 
pound 0,.H,.C(N0H).NH.0(NH).CN [119°] 

(Briihl,B.23,1463). C100,Et in chloroform forms 
0„,H,.C(N0.C0,£t).NH, crystallising in needles 
[121®]. COOI, yields white felted needles of 

C„H,.0<^^g^CO [216®]. Boiling acetoacetic 

ether forms 0„H,.0^^®^C.CH,.C0.CH, crys¬ 
tallising in plates [109®]. 

Salt.—B'HCl. [178°]. Needles, v. sol. wdter. 
Aeetyl derivative C„H,.C(NOH).NHAo. 
[164®]. Faintly yellow needles, insol. water, si. 
sol. cold alcohol and ether. 

Bsnsoyldertoa title 0,JB[,.0(N0H).NHBz. 
[179®]. Silky felted needles (from alcohol), in- 
soL water, sL sol. cold alcohol. On boiling with 

water it yields 0,|H,.C<^^°>0.0.H,. [116°]. 

.Ethyl ether 0,.H,.C(N0Et).NH.,. [76°]. 
Formed from (/3)-naphthamidoxim, NaOEt, and 
Sa at 100® (Richter, B. 20, 227; 22, 2465). 
Shining felted needles, v. si. sol. water, v. sol. 
alcohol, ether, chloroform, and ligroin, sol. 
HClAq, insol. NaOHAq. 

»AFHTHANi80I.v. Methyl ether of Nasb- 
XBOt. 

irAFHTHA5THSAC£KEC,JB[„4.s. 

by boiling naphthanthraqninone with zinc-dust 
and aqueous NH,Aq till Uie red colour has dis¬ 
appeared, extracting the residue wifi alcohol 
and ad^ng HOAc to the extract (EllA^B. 19, 
2211). L^e colourless serrated plate3;^ith 
powerful green-yellow fluorescence. Msw bo 
snblimed. — Fierate O„H„2C,H,(NO,)j0H. 
[188®]. Bed needles (from benzene), deebm- 
posed by alcohol. * ’ 

HAFHXHAHTHBAdTnNONB OhHuO. 1 *. 

[1«8^. Formed by heating 
naphthoyl-o-benzoio acid with cone. H,SO, (Bibs,* 


B. 19, 2209). Glittering dem fdhw gratas M 
prams, si. sol. alcohol and ether, m. sol. acetonfc 
HOAc, and KtOAe, t. sol. chloroform and 
tenzene, insoL petroleum-ether. May be sab- 
umed as needles arranged in leaflets. Cone. 
HjSO, forms a brown solution. Sodium-amalgam 
added to its alooholie rolution forma a dark- 
violet zone (like antbraqninone), but on warming 
the liquid becomes red (anthraquinone gives a 
green liquid). It does not combine with picrio 
acid. 

NAPHTHAQFINOIiINE v. Napbtboquinoi- 

INB. 

NAFETEAQinKOKE v, NATHTBoguiNOinE. 

NAFHTHAZABUi' «. Di - oxx - mafuiho- 
ODmONB. 

(«/8)-irAPHTHAZINE C«H„N, tA 

Baphthase. 

[275°]. ^ 

Formttion. —1. By heating (a)-nitro-naph- 
thalene to redness with lime (Laurent), (» 
zinc-dust (Doerr, B. 8, 291; 10, 772 j Klobu- 
lowski, B. 10, 670).—2. By the action of (8)- 
naphthoquinone in HOAc solution uponnaph- 
thylene o-diamine (Witt, B. 19, 2796).—8. By 
fusing {8)-naphthoqainone with ammonium 
acetate, the yield being small (Japp, O. J. 61, 
100).—4. By heating (o)-ohloro-(8)-naphthyl- 
amine with lime (Cleve, B. 20,1991). 

Properties .—^Yellow needles; si. sol. alcohol 
and benzene, with pale violet fluorescence, m. 
sol. phenol and aniline. Cone. HjSO, forms a 
violet solution becoming orange-yellow on dilu¬ 
tion, and finally colourless, depositing the naph- 
thazine. Bromine in presence of i^ine yields 
C„HjBr,Nj melting above 320°. 

(88)-Naphthazine 

Formed by adding a strongly acid solution of 
diazobenzene chloride to a warm solution of 
(88)-di-naplithylamine (Matthes, B. 28, 1333). 
Woolly bunches of long yellow needles (from hot 
alcohol or hot HOAc). Its solutions in alcohol 
and benzene exhibit a blue fluorescence; its 
solution in HOAc shows green fluorescence. 

NAPHTHENES 0„H„. A class of hydro¬ 
carbon, forming the principal constituents of 
Caucasian petroleum; they are isomeric with 
the olefines, from which they differ in behaving 
as saturated compounds. They resemble the 
paraffins in yielding by substitution chloro- 
derivatives, readily dissociated into bydrochlorio 
acid and a hydrocarbon of formula OnH^-,. On 
oxidation they are converted into hydrocarbons 
poorer in hydrogen and d^ygenated products, 
thus resembling naphthalene. 

Ar, regards their constitution &e carbon 
atoms are arranged in a closed chain, and the 
determination of the specific refractive energy of 
the members of the series appears to show that 
they contain no olefinoid combination of oarbon 
atoms. They are probably hexahydrides of ftis 
aromatic hydrocarbons. 

‘ They also probably oconi in petroleum from 
Hanover, Galicia, Borislan, and Bormah, bat 
^have been mistaken by former observers for tka 
Olefines. They are also formed in the dry dis- 
ti^ation of resin (qf. Benatd, 0. B, 96,141, MS). 




KAFHTHINDOLE 0ARTO2?hilb ACro. W 


Sfc* tolloviBg an ih« phytioal piopertfes ot some ft the members examined: 



Deoanaphthene • , • . ‘7808 1-43066 1-43863 1-4427 1-433 77-2 

Eudeeanaphthene . , . -8019 1-43883 1-M66 1-45156 1-441 84-2 

Dodeoanapbtbene ... -812 1-4438 1-45173 1-45646 1-44606 91-8 

Tetradecahaphthene « . -8216 1-44913 1-45706 1-4619 1-4514 107-1 

Pentadecanaphthene . . -8290 1-46^ 1-46136 1-4661 1-4544 114-7 


The naphthenes are obtained from the fol¬ 
lowing fractions of Caucasian petroleum: 

Fraction 

Ootonaphthene 0,H„ . . 116°-120*’ 

Eonaphthene 0,H„ . . . 186°-140° - 

Deoanapbthene C„H„ . . 165°-165° 

Endecanaphthene 0„H„ . . 180°-185'’ 

Dodeoanapbtbene O,^,, . . 196°-197° 

Tetradecanaphthene • 240V841° 

Pentadecanaphthene 0,sH,, . 246°-248° 

(Markownikofl a. Oglobine, A. Ch. [6] 2, 446). 

Some of these hydrocarbons (e.g. ootonaph. 
thene and nonaphthone) occur in two isomeric 
forms. Octonaphthene on treatment with H.SO, 
and HNO| yields tri-nitro-m-xylene, and it is 
therefore probably m-xylene hexahydride (Mar- 
kownikoS a. Spady, B. 20, 1851). Konaphthene 
(136°), S.O. 'y -7667 is identical with pseudo- 
cumene hexahydride, for it yields some tri-nitro- 
^--oumene on nitration and tfr-cumene sulphonio 
acid with excess of HJ30, (Eonovaloff, C. C. 
1887,1133; J. B. 22, 4,118). Heptanaphthene 
C,H ,4 also occurs in Caucasian petroleum and 
boils at 101° (Milkowsky, Bl. [2] 46,182). 

Hexanaphthene carboxylic acid OjHu.CO.jH. 
tiixahydro-benzoia acidJ (216°). S.O. ^ 
*9503. Obtained from the oils of Baku by ex¬ 
tracting with caustic soda, and purified by frac¬ 
tional distillation of its methyl ether (Aschau, 
B. 23, 867). Thick colourless oil, smelling like 
Valerio acid. Not solid at -10°. Not attacked 
by bromine in the cold. HNO, and KMnO, act 
slowly upon it. It slowly expels HCl from 
CaCL. Cone. H.,S 04 dissolves it, and, on warm¬ 
ing, decomposes it. Phosphoric acid decomposes 
it gradually in the cold. 

Salts.—KA'. Very hygroscopic soap-like 
mass, gradually becoming crystalline; v. sol. 
water and alcohol.—NaA'. Plat hygroscopic 
prisms.—CaA’^daq: long pointed needles. A 
saturated solution becomes milky on heating 
and clear again on cooling.—BaA'j. Large thin 
plates, V. sol. alcohol, m. sol. water.—BaA',zaq. 
Amorphous.—CdA',. Pearly plates, si. sol.jsold 
water.—^AgA'. Curdf pp. 

Methyl ether MeA'. (167°). S.G. 
‘9066. Colourless liquid with sickly odour^ 
Oblorids C.H„.CO01. (168°). Slowly de¬ 
composed by water. 

Amide C.H„.CONH,. [123-6°]. Melts under 
water. Extremely thin pearly plates, m. sol. 
water, v. sol. othM solvents. 

Anilide OAi.OOJlHPh. [94°]. Long^ 
dastie needles. 

HAPUIHSNYL-AXISXlfS «. KarBTHAiin)- 

na. _ 

VAProBIDlRE «. Di-autDO-mHarBiBn. 
EAEBXaa-BmZOIE V. Baxsom. 


■{j9)-HAPHTH-1MIDO-ACETATE o„h„no, 
i.e, C„Hj.C(NH)(OAo). [152°]. Prepared by 
boiling naphth-imido-isobutyl ether with Ao,0 
(Pinner a. Klein, B. 11,1487). White needles, 
(i8).HAPHXH.IMID0-IS0BlIIYI. ETHEB 
C,.H„NO t.e. C„H,.C(NH).00,H,. [88°]. P.-e- 
pared by the action of gaseous HCl on a solo 
tion of (8)-naphthonitrile C,„H,.ON iif isobutyl 
alcohol (Pinner a. Klein, B. 11, 1487). Long 
white needles.—^B'HCl. Decomposed by heat 
into isobutyl chloride and the amide of (8) naph¬ 
thoic acid. 

(8)-NAFHTHIHIDO- ETHYL ETHEB 
C„H,.C(NH).OEt. Hydrochloride B'HCl. 
Prepared by leading HCl into an alcoholic solu¬ 
tion of the nitrile of (8)-naphthoio acid (Pinner a. 
Klein, B. 11, 1485). Decomposed by heat into 
EtCl and the amide of (8)-naphthoio acid. 
(a).HAPHTHINDOLE C, i-e. 

C„H,<®^^CH. [176°]. Obtained by distO- 

ling its carboxylic acid (Schlieper, A. 239, 229). 
Plates (from ligroin), v. sol. alcohol, ether, and 
benzene, si. sol. hot water. Colours pine-wood, 
in presence of HCl, bluish-violet. Its solution 
in acetic acid gives a red colour with cone. 
HNO„ and a bluish-green pp. on boiling with 
hydrogen peroxide. Its picrate crystallises in 
needles.—B',H01. Colourless pp., got by adding 
HCl to the solution in HOAc. 

On boiling an alcoholic solution of (a), 
naphthindole with zinc-dust and HCl there is 
formed a hydride which yields an oxalate melt¬ 
ing at 166°. • 

(8)-Naphthindole C,ja,<^g^0H. (above 

860^ at 760 mm.; (222° i.V. at 18 mm.). 

Formation. —1. By heating ethylidene-(8)- 
naphthyl-hydrazine with ZnCl,; the yield being 
email.—2. By heating the (8)-naphthyl-hydraz. 
ide of pyruvic ether with ZnCl.^ at 196°; the 
intermediate body being (8)-naphthindole ear- 
boxylio acid (Schlieper, A. 236, 178). 

Properties .—Yellow oil, v. sol. alcohol, ether, 
benzene, and HOAc, si. sol. ligroin. Yields n 
picrate, crystallising in dark-red needles, and a 
nitrosamine. Cone. HClAq solidifies the oil. 
It colours pine-wood, in presence of HCl, violet. 
Oxidising agents yield a solid product. 

(a).xiPHIHIHBOLE CABEOXYLIO ACIO 

C,.H.NO. i-e. 0 „H.<§|>C.COja:. [202°]. 

Formed by the action of boiling alcoholic potash 
upon its ether, which is obtained by heating tiie 
(o)-naphthyl-hydrazide of pyruvic ether with 
ZnCl, (Schlieper, A. 239, 232). Silvei? lamin* 
(from watert, v. si. sol. hot water, v. sol. alcohol 
end ether. Decomposes above 210° into 00,end 
(a)-naphthindole. 
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B thy I sther Eik'. [170®]. . 

( 0 )-Ilsphtlki]idol«-oarbox]rUe »eU 0„H,^0, 

u 0 , A<gg> 0 . 00 ^. [226°]. Obtained by 

saponifying its ether, which is formed when the 
(d)-naphthyl-hydrazide of pyruvic ether is heated 
with ZnCl, fSohlieper, A, 236,181). Colourless 
pistes, insol. water, si. sol. ether, v. sol. hot 
HOAc and alcohol. Coes not colour pine-wood. 
Bromine gives a yellow pp. i 

(a)-VA?EIHlNl)OI.E SBLFEOiriO ACID 

0,JH,<gg>C.S0.H (?). The sodium salt of 

this acid, formed by the action of (o) .naphthyl- 
amine on the compound of glyoval with NallSO,, 
is converted by mineral acids into {a)-ntmhthox- 
indole (Hinsberg, B. 21,116). 

/9-Naphthindole sulphonic acid 

" 0 , A<ch,>C.SO,H. 

The sodium salt of this acid is obtained by the 
action of (iS)-naphthylamme on the compound 
of glyoxal and NaHSO, (Hinsberg, B. 21, 113). 
It is stable towards alkalis, but converted by 
mineral acids into (3)-naphtboxindole. 

HAPHTHIOSIC ACID v. (1, 4)-NiPHTBTi.- 
utim BVisnosia scm. 

KAPHTHISATOT v. Isatis. 
EATHTHOACRIDIIfE v. KArnTnAcnmnos. 
ITAFHTHOBENZALDOXIH so-called, V. Oxim 
of Naphthoic aldshtdh. 

BAPHTHOBENZYI ALCOHOL v. Napuihvz.- 

OARBIHOIi. 

HAPHTHOBEHZTLASaHE v . Naphthtl- 

OABBIHVn-AHIKE. 

NAPHTHO-CIITNAMIC ACID so-caUed, v. 
Naphthvl-aobtlio acid. 

NAFHTHOCODHABIC ACID «. Oxv- 

ItAPHTBTtrAOaXUC ACID. 

HAPHTHOCOUUABIH v. Anhydride ol Oxx- 
haphthtd-acbtijo acid. 

HAPHTHOCYAMIC ACID O^.AO,. The 
potassium salt of this acid is prepared by boiling 
di-nitro-naphthalepe with alcoholic KCy (Miihl- 
hanser, A. 141, 214). The free acid is a 
brownish-black mass, insol. ether, nearly insol. 
water, m. sol. alcohol.—EA' aq. Dark mass, with 
coppery lustre, forming a One blue solution in 
hot water and hot alcohol. The barium salt 
is a dark-blue pp., and explodes when heated. 
The silver salt is insol. water, has a bronze 
Instre, and explodes violently when heated. 
HAPHTHO-HYDBOaDINONH «. Hydbo- 

HAFHTHOgUINONE. 

(o)-HAPHTHOIC ACID 0„H,0, i.e. 
0,,^C0,H. Naphthalene (a)-carhoxyUe acid. 
Mol. w. 172. [162°]. H.O.V. 1,232,000. H.C.p. 
1,282,600. H.F. 77,400 (Stohmann, Klober, a. 
Langbein,/. pr. [2] 40,137). 

Formation. —1. By saponifying its pitrile by 
boiling alcoholic potash (Merz, Z. [2] 4*84; 6 , 
396) or eonc. HClAq (Hofmaiw, B. 1,89).—2. By 
heating a mixture of bromo-naphthalene and 
CLCO^t with sodium-amalgam at 110 ° for 
several hours, and saponifying the resulting 
other with alcoholic potash (Eghis, O. B. 69, 
380).—8. By fusing potassium naphthalene (a)- 
Bulphonate with sodium formate (V. Meyer, A. 
166,274).—4. By boiling with potash its amide 
which is formed by the action of QOO.NH, on 


naphthalene in presence ot Aid, fOattenntOtt, 

A. 244, 66). 

Preparation.—k mixture ol 8 pts. ot sodium 
nsphtbaleDe-(a)-BolphOnate and 2 pts. of potas¬ 
sium ferrocyanide (both quite dry) is distilled 
from an iron tube, the nitrile is rectified and 
saponified by heating it With an equal volume of 
HCl to 200° j the yield is 26 p.c. of the sulphon- 
ate (Boessneok, B, 16, 639). 

Properties. —Needles (from dilute alcohol), v. 
si. sot. water, m. sol. hot alcohol. Yields naph¬ 
thalene on distillation with lime, and phthalic 
acid on oxidation by CrO, in HOAc. 

Salt B. —BaA'g 4aq. Needles, si. sol. water.— 
CaA',2aq. S. 1-08 at 16°.—AgA'. 

Ethyl ether BIN. (309° cor.). 

• O/Jforide C„H,.C0.C1. (297-6°). From the 
acid (4 pts.) and PCI, (5 pts.). Hydroxylamine 
converts it into C,„H,.CO.NH.OH [187°] and 
(C,oH].CO),NOH [160°] iEkstrand, B. 20, 1368). 
Reacts v ith potassium (B)-naphthoate, forming 
a/3)-napHlhoio anhydride C„H,.CO.O.CO.C„H, 
Hausmann, B. 9,1516). 

Amide 0„H,.CONHg. [202°]. Formed from 
the chloride and NH„ or from the nitrile and 
alcoholic soda (Hofmann; Bkstrand, J. pr. [2] 
88,146). Prepared by passing dry gaseous cyanic 
acid and HCl into a solution of naphthalene in 
CSg, containing AlCl, heated on the water-bath 
(Gattermann a.Bossolymo, B. 23,1197). Colour¬ 
less monoclinic tables (from alcohol) (Bamberger 

а. Philip, B. 20, 241). 

Anilide 0,A-CONHPh. [160°]. White 

aillrv 

U-Naphthalide C„H,.CO.NHO..H.. 
[244°]. 

Anhydride (0,A-CO)gO. [146°]. Ob¬ 

tained by distilling calcium naphthoate with 
naphthyl chloride (Hofmann). Prisma (from 
boiling benzene). 

Nitrile 0|,H,.CN. {a).Cyano-naphthdlene. 
Mol. w. 153. [37°]. (298° cor.). Formation. — 
1. By distilling naphthylamine with oxalic acid, 
and heating the resulting formyl derivative ot 
naphthylamine with HClAq (Hofmann, A. 142, 
121; B. 1, 89). —2. By distilling potassium 
naphthalene (o)-sulphonate with KCy (Merz, 
Bl. [2] 9, 336; 10, 47) or K,FeCy, (Boessneok, 

B. 16, 639; Hausmann, B. 9, 1514).—3. By 
passing a mixture of cyanogen and naph¬ 
thalene through a red-hot tube (Merz a. Wcith, 
B. 10, 746).-^. By heating di-naphthyl-thio¬ 
urea with copper powder (Weith, B. 6, 967).— 

б. By heating tri-(a)-naphthyl phosphate with 
ECy; the yield being 20 p.c. of the theoretical 
(Heim, B. 16,1779).—6. By boiling the formyl 
derivative of (o)-naphthylamine with zinc-dust in 
a current ot hydrogen; the yield being 11 p.c. 
(Qasiorowski a. Merz, B. 18,1006).—7. By the 
actioli of cuprous cyanide on (a)-diazo-naph- 
thalene salts (Bamberger a. Philip, B. 20, 267^. 
Properties. — Needles. Eeduced in alcohohc 
solution by sodium to the tetrohydride of naph- 
thyl-carbinylamine G„Hp.OH,NH,. On heating 
with hydroxylamine it yields 0*„H„.CONH, and 
gnaphthamidoxim [149°]. 

(i3)-Naphthoio acid 0„H,.00,H. Isonaph^ 
thoie acid. [186° cor.], (above 800°). H.O.t. 
1,227,800. H.O.p. 1,228,400. H.F. 81,600 fStoh- 
mann, Eleber, a. Iiaiwbein, J.pr. [2] 40,187). 

Formation.— \. By laponifidation of itl 
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nitrile, «Uoh ie formed t>y heating potasaium 
naphthalene (A-enlphonate with KQy (Mere a. 
MWhSuser, Z, [2] 6, 70).—2. Bjr boiling ^0)- 
methyl-napbthalene with cone. HHO,(Ciamioian, 
B. 11, 272).—8. By oxidising (;8)-naphthoic 
aldehyde with EMnO, (Schulze, B. 17, 1630). 

Properties. —Long,white needles (from hot 
water); si. sol. hot water, t. sol. alcohol and 
ether. Yields naphthalene on distillation with 
baryta. Oxidised to phthalio acid by OrO, in 
HOAc. i 

Salts.—KaA'^aq (Vieth, A. 180,314). Small 
tables, V. e. sol. water.—KA'Jaq.—,BaA', 4aq.— 
Needles (from hot water). S. '07 at 18°.— 
OaA'jBaq. S. -065 at 16®. — MgA', 6aq.— 
AgA'. 

Methyl ether MeA'. [77°]. (290°). H.F. 
70,600 (Stohmann, J. pr. [2] 40, 353). 

Ethyl ether EtA'. (309°). 

Chloride C,.H,.COCl. [43°]. (805°). 

Formed from the acid and PCI, (Vjpth; cf. 
Grucarevio a. Merz, B. 6,1242). Hydeoxylamine 
solution at 100° attacks it, forming the compounds 
0,.H,.CO.NH.OH [168°], and (C,.H,.CO).^OH 
[171°] (Bkstrand, B. 20, 1359). The (j8).naph. 
thoyl hydroxylamine reacts with (a)-nBphthoyl 
chloride forming (a8)-di-naphthoyl-hydroxyl- 
amine [160°]. With urea it forms di-naph- 
thoyl-urea [216°]. 

Anhydride (C,oH,.00)jO. [134°]. Plates 
composed of needles (Hausmann, B. 9, 1515). 

Amide 0,.H,.CONH,. [192°]. Formed by 
warming the chloride with powdered ammonium 
carbonate. Formed also by heating the nitrile 
with alcoholic potash (Leone, G. 14,120). Plates. 

Anilide 0,.H,.CO.NHPh. [170°]. SmaU 
plates (from benzene). 

p-Toluide 0,.H,.OO.NHO,H,. [191°]. Silky 
needles. 

{a.)-Naphthalide 0,„H,.CO.NH.C„H,. 
[167°). Very small needles, si. sol. ether. 

Nitrile 0,.H,.CN. [CC-6°]. (305° cor.). 

Formed by reactions like those used for prepa¬ 
ring its (o)-iaomeride (u. supra). White mass, 
nearly insol. water, v. sol. alcohol and ether. 
When its alcoholic solution is saturated with 
HCl there is formed the hydrochloride of naph- 
thimido-ethyl ether (g.n.) (Pinner a. Lohmann, 
B. 11,1465). By e^ianstive chlorination with 
SbOl, it yields per-chloro-benzene (Merz a. Weith, 
B. 16, 2887). 

Beferences.—kaiDO-, Bboho-, Bhomo-nitbo-, 
CnnoBO-, CiaoBo-NiTBO-, Nitbo-, Oxy-, and 
Phio-, kaputhoio acids, and Auido-, and Bbomo- 
AmnO-KAPBTHOIO ANHYDBIDB. 

(o).NAPHTH01C ACID TKTEAHYDBIDE 
0,,H„.00,H [128°]. Formed, together with the 
amide, by heating iti nitrile with alcoholic pot¬ 
ash for 6 or 6 hours at 165° (Bamberger a.Bordt, 
B. 22, 629). Slender dendritic prisms, f. sol. 
alcohol, sL sol. cold water.—OuA',: bluish-green 
pp.—PbA',; needles grouped in stars.—AgA': 
flaky pp. 

Am4(ie 0„H„.OONE[r [182°]. Flat needles, 
W. loL boiling w^r. 

Nitrile C.,H„.CN. (278°1 at 721 mm. 

Formed from (a)-naphthylamine tetrahydride by 
Sandmeyer’s reaction, and puiifled by steam-dis¬ 
tillation. 

(a).HAPHTE0I0 ALDEHYDE 0,;H,.0H0. 
'B^^hobtrumldehyde.’ Mol.w.156. (292° oor.). 


Formed from naphthyl-carbinol oxidation 
witbr chromic acid mixture (Bamberger a. Lodter, 

B. 21, 258). Pale-yellow viscid liquid, with 
faint aromatic odour. Gone. HNO, at -6° yields 
a nitro- derivative [136°]., It forma with NaHSO, 
a compotmd orystallising in glistering leaflets, 
Thephenyl hydrazide [186°] forms yellow leaflets, 
which turn red on exposure to light. Aniline 
forms 0,jH,CH:NPh [71°]; o-tolnidine yields 
0,,H,OH:NO,H, [69°]; p-toluidine produces 
0„H,CH:NO,H, [93°]; and (a}-naphthylamine 

C, .H,CH:NO,.H, [117°]. 

’ Oxim 0,oH,.OH.NOH. ‘ Naphthobenzald. 
oxim.' [98°]. Colourless needles (from alco¬ 
hol), si. sol. water (Brandes, B. 22, 2151). 

(8)-Hsphthoie aldehyde 0„H,.CHO. [61°]. 
Formed by distilling a mixture of calcium ($)- 
naphthbate and calcium formate at a b’gh 
temperature (Battershall, Z. [2] 7, 292, 678; A. 
168, 116). Formed also by heatinff »-dhloro- 
(fl)-methyl-naphthalene (0,„H,.CH.,C1) with lead 
nitrate (Schulze, B. 17,1630), and by oxidising 
(8)-naphthyl-oarbinol (Bamberger a. Brekmann, 

B. 20, 1118). Silvery plates; volatile with 
steam. Beduces ammouiacal AgNO,. Alco¬ 
holic NH, converts it into the hydramide 
(0„^CH)3N, [146°-160°]. 

(a)-HAPHTHOI, 0,oH,.OH. Mol. w. 144, 
[94°]. (279°). S.G. * 1-224 (Sohrdder, B. 12, 
1613). Bjq 76’97 in an 8*6 p.o. alcoholic solu¬ 
tion (Kanonnikoff, J. pr. [2] 81, 348); 76-25 
(Nasini a. Bemheimer, G. 14,163). Ooours in 
anthracene-oil obtained from coal tar (E. E. 
Schulze, A. 227,160). 

Formation. —1. By the action of nitrons 
acid on (a)-naphthylamine (Griess, J. 1866,460). 
2. From naphthalene (a).sulphonio acid by pot¬ 
ash-fusion (Eller, A. 162, 275).—3. By beating 
7 -phcnyl-isoorotonio acid CHFh:CH.CH 2 .C 02 H 
at its boiling-point for 6 or 10 minutes, water 
being eliminated (Fittig a. Erdmann, B. 16,43; 

A. 227, 242). 

Preparation. —By heating naphthalene (1 pt.) 
with H-^SO, (2 pts.) at 60° to 70°, and fusing the 
sodium salt of the (a)-sulphonio acid formed 
with three times its weight of NaOH. 

Properties. —Short trimetrio prisms (L5ger, 

C. B. Ill, 110); si. sol. hot water, v. sol. aloo- 
hol, ether, and benzene. Volatile with steam. 
Pine-wood, moistened with an aqueous solution 
of (a)-naphtbol, and then with HCLAq, toms 
green in sunlight, and finally reddish brown. 
Bleaching-powder gives, in a solution of (a)- 
naphtbol, a dark-violet colour, and ultimately 
violet flakes, which are turned brown by heating, 
but are decolourised by ammonia. FeCl, gives 
a milky pp., soon becoming violet flakes of (a)- 
dinaphthol. (a)-Naphthol is a powerful anti¬ 
septic, more powerful in this respect than (fl)- 
naphtbol, although less poisonous (Maximovitch, 
C. B. 106, 866). 

BeaAtions.—l. On boiling in the air, or on 
heating in sealed tubes at 350°-400°, it yields 
dinaphtbylene oxiSe (0,oH,),0 (Merz a. Weith, 

B. 14, 196).—2. Heated to 270° lor 8 hours 
wit}i four times its weight of ammoniacal CaOlj 
(damp) it yields about 74 p.o. of (a).naphthyl- 
amine. If ammoniacal ZnCl, is used instead of 
CaCl,, the product is 60 p.o. of (aa)-dinaphthyl- 
amine (Benz, B. 16, 14; ef. Merz a. Weith, B. 

•14,2344).— 8. and CaCl, yield, on heat- 



4flo iiAFinrBot. 


i&g, a little phenyl-naphth jl-amine a. M^.). — 
4. Ammonium acetate at 370° yielu the acetyl 
deriratiTe of (a)-iiaphthylainiiie (Calm, B, 16, 
616).—6. Ammonium formate at 260° yields 00 
and (a)-naphthylamiru!.—6. When (a)-naphthol 
(2 pts.) is heated with anhydrous oxalic acid 
(Ipt.) and cone. H.,S0, (1 pt.) at 130°.. there is 
formed a compound C.,^,, 02 , crystallising from 
chloroform in pale rose-coloured leaflets, insol. 
alcohol and ether, converted by potash-fusion, 
into the acid (crystallising in golden-' 

^een tables), and yielding the halogen deriva¬ 
tives 0,^„Cl,0j and C.aH„BrjOj, both of which 
crystalUse in the monoclinic system (USnig, M. 
1. 361).—7. Boiling with KOlO, and HOI yields 
di-chloro-naphthoquinone (Wichelhaus, A. 162, 
801).—8. Chlorine, acting on (o)-naphthol dis¬ 
solved in HOAo, forms C„H^C1,0H [108°) and 

kept cold the product is cSh 

[167°] (Zincke a. Kegel, B. 21, 1030, 1044).— 
8. PCI, at 100° forms di-naphthyl phosphate. 
At 160° it yields (a).chloronaphthalene (Oehler, 
B. 16, 312).—9. Cone. HClAq at 200° yields di- 
napbthyl-oxide.—10. Aluminium and iodine 
yiddalomininm-(a).naphthol(OIadstonea.Tribe, 
O. J. 41, 16). On distillation of this body there 
is formed a dinaphthyl [189°].—11. Iodine and 
potash yield a dark-violet compound (Messinger 
a. Portmann, B. 22,2322).—12. Somewhat more 
readily oxidised by KMnO, than {/3)-naphthol 
(Dreyfus, 0. B. 105, 623).— 13. HBO, yields 
mono- and di- sulphonio acids. In presence of 
HOAc it also forms oxy-naphthyl methyl ketone. 
14. HOI, acting on a mixture of (a)-uaphthol 
and aldehyde below 0° forms CH 3 .CH(C|„H,.OH)j 
(C lans a. Trainer, B. 19, 3004).—16. Di-chloro- 
ether C,H 3 C 1 .. 0 Et yields amorphous CnH^.O, or 
03 H,(C„^, 0 H), (WislicenuB, A. 243, 163).— 

16. Beneoic aldehyde yields C,H,.GH(G,gH,OH) 3 , 
which turns brown in air (Glaisen, B. 19, 3316). 

17. When boiled with phihalic anhydride it 
yields naphthol-phthalmn CnH,,0, (Grabowski, 
B. 4, 661, 726 ; 6* 1005).—18. Pyromellitie an¬ 
hydride (1 mol.), heated with (a).uaphthpl lAt 
molsd, at 300° yields the compounds 

and 0„Hj,0, [266°]. When the two bodies are 
heated together in other proportions at 260° 
there are formed the compounds 
C«,H|,0„ and GtcH„ 0, (Grabowski).~19. Maleic 
anhydri^ and ZnCLat 160° forma G^H^O, and 
an acid CO,H.GH:GH.GO.G„H.OH [90°] (Burck- 
hardt, B. 18, 2868).—20. BeneotriehUmde at 
100° forms {GA-C(0.oH,OH),l,0, a reddish- 
brown powder, insol. water, sol. alcohol and ether 
(Doebner, A. 267,68). 

Picric acid compound 
0„H,0CA(N0J,0H. [190°]. Orange needles 
(Uarcbetti, G. 12, 603). e 

Compound with camphor 
0,AOC,.H„0. S.G. e 1(>327. [a]„-10-6°. 

Syrupy liquid, not solid at —16°. Not sensibly 
d^mposed by water (L6ger, O. B. Ill, 110). 

Acetyl derivative 0„,H,.OAo. [40°]. 

Formed heating (a)-naphthol with AcCl 
(Schaeffer, B. 2,131). Formed also by heating 
«).naphthol with HOAo at 200^Graebe, A. 209, 
161), or with Ae,0 and NaOAc (Tassinari, 0. 10,^ 
471). Large crystals, sol. alcohol and ether. 


Split up into (a)-naphthol and acetic add by 
distillation with steam. On oxidation with CrO, 
in cold HOAo it yields e-oxy-phthalio add, and 
three compounds melting at 114°, 119°, and 121° 
respectively (Miller, B. 14,1601). 

Benzoyl derivative C„Hr.OBz. [66°]. 
Grystals, v. sol. ether (Miikopar, Z. 1869, 216). 




Methyl ether 0„H,.OMe. (270°) 

(258°) (8.); (266°) (M.); (266°) (H.); (269° 

(N. a. B.) S.G. 161-0974 (8.); V (Nasini, 
G. 15, 84). Prepared by the action of MeGl on 
sodium (a)-naphth(^(Vinoent, Bl. [2] 40,106) or 
', and MeOH on («) 


of Mel (60 g.), KOH 
naphthol (60 g.) (Staedel, A. 217,42). Formed 
also by heating (a)-naphthylamine with methyl 
alcohol and ZnGlj at 200° (Hantzsch, B. 13, 
1347); and by heating MeOH with (a)-naphthoi 
and HGl (Manchetti, O. 9, 646). jhfepared by 
boiliim (a)-naphthol for several honrs with MeOH 
and ZnGl, (Green, priv. com.). Liquid, smell¬ 
ing like*'^j;ange-b1ossom, sol. alcohol, ether, and 
benzene. With HNO, it gives a tri-nitro- deriva¬ 
tive [1S8°]. With picric acid it forms a com¬ 
pound crystallising in red needles, decomposed 
by alcohol. 

Ethyl ether G„H,.OEt. (281° cor.). 
Formed from (a)-naphthol, KOH, and EtI in alco¬ 
holic solution (Schaeffer, A. 162, 286); or from 
(a)-naphthol (26 g.), MeOH (26 g.), and H^SO, 
(lOg.) at 126° (Gattermann, A. 244, 72). Heavy 
i oil. Gonverted by HNO, into a tri-nitro- deriva- 
! tive 0„H,(NOA,OEt [148°] (Staedel, B. 14,899). 

I Propyl ether 0„H,.00,Bi,. (299° cor.). 
S.G. ^ 1-0447 (Nasini a. Bemheimer, O. 15, 


84). 

Ethylene ether (G„H,0),0,H,. [126°]. 

Plates (from alcohol) (Koelle, B. 13, 1966). 
{a)-Naphthyl ether v. Di-MAvaTaiL oxma. 
Nitroso- derivatives v. Oximot (a)-and 

(0). NAPHTHOQUINONE. 

(3)-Naphthol 0,„H,.OH. Mol. w. 144. [128°]. 
(286°). 8.G. * 1-217 (Sohr5dor, B. 12, 1613). 

76-43 in a.n 11-18 p.o. alcoholic solution 
(kaaonnikoff,J.pr. [2]31, 348). 8.-02 ; 8.(20 
p.o. alcohol) -2 (Bouchard, O. B. 106, 702). 
Occurs in coal-tar (E. Schulze, A. 227, 150). 
Formed by the action of nitrous acid on {$)• 
naphthylamine (Liebermann, A. 183, 268). Pre¬ 
pared by fusing sodium naphthalene (0)-Bnlphon- 
ate (Ipt.) with NaOH (2pts.) at 800° (Schaffer, 
A. 162,282). 

Properties .—Plates or tables, si. soL hot 
water, v. sol. alcohol, ether, chloroform, and 
benzene. Beadily sublimes. May be distilled 
by iuperheated steam. Powerfully antiseptic 
(Bouchard; Maximovitoh, 0. B. 106, 1441). 
Fine-wood dipped in an aqueous solution of 
(0)-nflphthol and then in HGLAq becomes green 
on exposure to daylight. Bleaching powder 
colours a solution of (0).naphthol slightlv yellow, 
but the colour is destroyed by excess of oleaoh- 
ing-powder; on adding ammonia and warming, 
yeBowish flakes separate. FeCl, colours its sola- 
.tion slightly green, and, after a time, causes de 
position of white flakes (of dinaphthol), wh’ 
become brown on heatmg. Its soluiitvr. 
NaOHAq yields with mercurio cblorh^toh. 

(0,AO)JHgHgfa, 4aq (Pouohet, 0. S. U'). 

It may m eptimated by adding standard 'Its 




MAPHTHOL. 


461 


lolstion to its solution in warm aqueous NaOH 
(Messingw a. Vortmann, B. 28,2764). 

Bsaeiiom .—1. Alkane potassium perman¬ 
ganate oxidiau it to o-carboxy-oinnamio acid 
CO^.O,H,.OH:CH.CO^ [184°], and an acid 
OnHiiO, [281°] which forms the salts BaA',7aq 
and AgA'i an ether ElfA' [123°] and a dihydride 
O^HkO, [224°] (Ehrlich a. Benedikt, M. 9, 627; 
10, 116). When (8)-naphthol is boiled with 
P,0„ or even by itself in presence of air, it form^ 
di-(8)-napbthylene oxide.—2. The dry distillation 
of cfdoium (O)-naphthylate Ca(00„,H,), yields 
di-(8)-naphthylene oxide, naphthalbne, (j3)-naph- 
thcd, and a compound C,|H ,40 (?) [300°-306°] 
(Niederhausern, B. 16, 1122).—8. Zinc chloride 
forms, on heating, isodinaphthylene oxide.—4. 
OhUnidecdsu^hur in presence of OS, or benzene 
forms (HO.O„,H,),S and (H0.0„H,)2Sj (Tassinati, 
0. 17,94; Onufrovitoh, B. 23, .3366).—6. Boiling 
with sufykur and caustic soda solution forms 
(HO.O, A),3, [210°] and a compound melting at 
170° (Lange, B. 21, 260).—6. By hWing {$)- 
naphtnol (160 g.) with aluminium (IQg.) as 
long as hydrogen comes off there is formed 
a mixture of (O)-naphthol and aluminium (Sl- 
naphthylate, which when distilled yields di-(/8)- 
naphthyl oxide (Gladstone a. Tribe, C. J. 41, 
16).—7. When heated in sealed tubes with am¬ 
monia, NH,01, acetamide, ammonium acetate or 
ammonium formate, it yields (j8).naphthylamine. 
Heated to 270°-280° for 8 hrs. with four times 
its weight of ammoniacal CaCL, (damp) it yields 
80 p.o. of (/8)-naphthylamine and 12 p.c. of (83)- 
dinaphthylamine. If ammoniacal ZnCL is used 
instead of CaCl, the product is 4 p.c. of (/§)-naph- 
thylamineand 82 p.o. of (88)-dinaphthylamino 
(Benz, J5.16,9).—8. Eeacts mtunitroso-dimethyl 
aniline forming (8)-naphthol-violet 0 „n,„N 20 
(Meldola, C. J. 89, 37), which is converted by 
heat into‘oyanamine,’ a blue colouring matter 
OaH,,N,0, (Witt, B. 23, 2247).—9. Di-chJoro- 
quinonimide 0,H,(NCl)j forms a red colouring 

matter which forma a blue 

solution in cone. HiSO, (Nietzki a. Otto, B. 21, 
1744). The free base is a yellow pp., v. sol. 
alcohol and ether, and is converted by heat into 
a greenish-blue colouring matter, greatly re¬ 
sembling ‘ oyanamine ’ {v. supra). —10. Nitrogen 
iodide forms iodo-(8)-naphthol, a substance 
melting at 228°, and an amorphous body (Will- 
gerodt, J. pr. [2] 37, 446).—11. DUhloro-di- 
ethyl oxide CHj,01.CHC1.0Et yields C*,H„010 
[174°] crystallising in plates, insol. water, sol. 
alcohol and HOAo (Wislioenus, A. 243,169).— 
12. When chlorine is passed into a solution of 
(8)-naphthol in HQAo and the product is tfeated 
wiM an excess of SnCl, there is obtained 
[l:2]O„H,0LOH [71°3(Zinoke,B.21, 8284). This 
ohloro-(8)-naphthol when dissolved in HOAo or 
ohlotoform and treated with chlorine yields 

0«®«<Ch'cH (Zinote, B. 21, 3640). When 

(/J)-naphthol dissolved in HOAo is treated with 
•zoesB of ohlorihe there is formed the compound 

|V®*<^hOH01 crystallising in plates [103*] 

5?^x:'^e8 [l'02°] and converted by Na,0O, into 
"^“??(8)-napthoqninone [172'^ (Zinoke, B. 21, 
. — '•{"-■i^en chlorine is passed into a well- 
10 p.o. solution of (8)-naphthol, there is 


lor&ed which crystallises from 

hot alcohol in thick yellow needles [96°) (Z.).— 
13. Chloroform in presence of a small quantity 
of aqueous KaOH form:^ on boiling crystalline 

0^,.0, or 0,.H.<^(^^)>C(OH), its anhy- 

dride C^jH,,©, an aldokyde 0,jH,(OH).OHO, an 
alcohol C,.,H,,0, and resins (Bousseau, C. B. 94, 
133; 96, 30,232).—14. An acetic acid solution of 
aldehyde slowly reacts in the cold forming the. 
di-(8)-naphthyl ether of acetic orthaldehyde 
0H3.CH(00,„H,), [201°] (Claisen, B. 19, 3318).— 
16. A feW drops of HCl added to a cold solution 
of bemoic aldehyde and (8)-naphthol in HOAo 
forms 0,H..CH(00„H,), [205°] converted by 
heating with HOAo and hydrochloric acid solu¬ 
tion into 0,H3.0H<;®|^p>0 [190°] (Claisen, 

B. 19, 3316). On adding H^SO, (^ pts.) to a 
solution of benzoic aldehyde (3 pts.) and (8)-naph- 
thol (6 pts.) in alcohol (3 pis.) there is formed 
OmH,,©, [191° uncor.], a crystalline substance, 
not affected by boiling Ao.,0, and converted by 
fuming HNOj into 045 H|,(N 0,),03 (Trzoillski, 

B. 17, 499).—16. Beneotrichlorim at 100° forms 
{CjH,0(0.0,oH,),].,© which melts above 860° and 
may be distilled. It crystallises in white needles, 
insol. water, alcohol, and ether, sol. nitrobenz¬ 
ene (Doebner, A. 267, 69). 

Combinations. —With picric acid 

C, „H,O.O4H,(NO,03On. [156°]. Orange-yellow 
needles (from alcohol), almost insol. TOld 
water (Marohetti, G. 12, 604).—With aniline 
0,„H,00,H,N. [82-4°]. CrystalUne powder (from 
ligroin) (Dyson, C. J. 43,469).—Withp-toluid- 
ine 0„n,OC,H,N. [80-8°] (D.). 

Acetyl derivative C,„H,OAo. [70°] (O. 
MUler, B. 14,1602). Small needles. 

Benzoyl derivative 0,„H,OBz. [107°]. 
Nodular groups of needles (Maikopar, Z, 1869, 
216). 

Methyl ether C„H,„0 ie. 0,„H,.OMe. [72°] 
(Staedcl, A. 217, 43); [70-6°] (Vincent, BU [2] 
40,106). (274°) (Marohetti, G. 9, 545). Formed 
from {3)-naphthol, KOH, ffleOH, and Mel or 
MeCl. Formed also by boiling (8)-naphthollfith 
MeOH and ZnCl,. White plates (from rioohol), 
insol. cold water, v. sol. ether. Volatile with 
steam. With HNO, (S.G. 1-6) it gives at 0»a 
tri-nitro- derivative [21.3°]. 

Ethyl ether 0,„H..OEt. [33°]. (276°). 

Formed from (^)•naphthol, KOH, and EtX 
(Schaffer; Liebermann,B. 15,1428). Crystalline 
mass, decomposed in a sealed tube at 3l0° into 
ethylene and (e)-naphthol (Bamberger, B. 19, 

Bromo-ethyl ether OioHj.OCjHjBr. [96°h 
Prenared by the action of ethylene bromide and 
KOH on (8)-naphthol (Koelle, B. 18, 1964). 
•Oolouiiess plates; sol. alcohol. Alcoholic am- 
moniS at 100° converts it into amorphoua 
0 ,.H,.O.OH,.OH,NH„ while aniline yields crys- 
t^ike 0,.H,0.C^.CH3.NHPh [76°]. 

Methylene ether 0Hj(0C,4H,)j. [184°]. 

> Ethylene ether [217?]. & 

(benzene) -O. Plates (from benzene); msol. rt- 
cohol and ether. 

Ethylidene ether v. AnnsByna, voL i. 

p. 106. 

Beneyl ether v. Benzyl- NarsTHti. oxins. 
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Naphthyl ether v-Di-jniimniLoxui^. 
Nitroao- derivative v. Oxtmof (fi)-Nera- 

XBOOOINONS. 

Referencee. — Amiso-, Ahido-si-iuido-, Bbo- 
no-, BROMO-NITBO-, CriLOBO-, lODO-, loOO-NITBO-, 
gnd Nitbo- NAfHiaoLs. 

(ot-Kaphthol tetrahydiide 0,J9;^0 i.e. 

C^O^.O.C^H); CH' Telrahydiro-{aynaphihol. 
[69°]. (266-6°) at 705 mm. Obtained by re- 
duoing (a)-naphtbol in amyl-alcoholio solution 
by so^nm. Occurs in the distillate obtained in 
the preparation of the nitrile of the tetrahydride 
of (a)-naphthoic acid (Bamberger a. Bordt, B. 
22, 628; 23, 216). Formed also from the tetra¬ 
hydride of (a)-naphthylamine by the diazo-re- 
action (Bamberger a. Althausse, B. 21- 1892). 
Silvery white monoolinio tables, smelling like 
phenql, a^d turning red in air; si. sol. water, v. 
e. sol. alcohol and ether. Bleaching powder gives 
only yellowish flakes in its boiling aqueous solu¬ 
tion (whereas with (a]-naphthoi it gives a deep 
violet colour). FeCl, gives no colouration. 

Ethyl ether C,.H„OEt. (259°) at 706nun. 
Formed by means of KtOH, KOH, and EtI. 

(i3)-Naphthol tetrahydride (‘aromatio’) 
gHrCH,.C.CH:gOH m, i j . 

Ch|;c:^.C.CH:CH • ar-Tetrahydro-leynaph- 

thpl. [68°). (276°). Formed by the action of 
nitrous acid on ‘aromatio’ (i3)-naphthylamine 
tetrahydride (Bamberger a. Kitsohelt, B. 23,884). 
It is also one of the prod nets of the reduction of 
(|3)-naphthol by sodium (v. infra). Flat silvery ! 
needles, si. sol. water, v. sol. alcohol and ether. 
Smells like creosote. Not etherified by heating 
with alcohol and H.jSO, at 100°. Not affected 
by heating with cone. H^SO,; hot dilute ILiSO, 
appears to form di-naphthyl oxide octohydride 
rc„H,,),0 (Bamberger a. Lengfeld, B. 23,1129). 
Bleaching-powder added to its aqueous solution 
forms a white flocculent pp. FeCl, gives a 
blnish-green colour, and,onwarming,abrownish- 
yellow flocculent pp. Chloroform and eaustio 
soda give a greenish-yellow colour. NaNOj 
added to its solntiqpin cone. H,SO, gives a roso- 
red colour. Forms a wine-red compound with 
diasobenzene sulphonic acid. The s o d i u m salt 
0,,H„0Na crystallises in silky scales. 

(/3',-lfaphtliol tetrahydride (‘ alicyclic ’) 
pH:CH.g.CH,.gH.OH „, . . , 

CH;OH.O.C^CH, • »>Tetrahydro-(ff)-naph- 

thol. <178° at 63 mm.); (204°) at 716 mm. 
Formed by adding sodium to a boiling solution 
of (fl)-naphthol in isoamyl alcohol (Bamberger 
a. Boater, B. 23, 204), and separated from tbs 
accompanying * aromatio ’ isomeride by aqueous 
NaOH, in which it is insoluble (Bamberger a. 
Kitsohelt, B. 28, 886). V. si. sol. water, v. sol. 
alcohol and ether. On warming with KOH it 
jrields naphthalene dihydride. HI yields an 
iodide, which readilv splits up into HI and 
naphthalene dihydride. Does not react with 
diazo- compounds. 

Beneoyl derivative b,^„OBz. [68°]. 

g 66° at 40 rtun.). Formed by heating with 
OBz at 170° (Bamberger a.Lodter, B. 23,200). 
Tables, v. e. sol. warm alcohol and benzene. 
Split np on distillation into benzoio acid and 
naphthalene dihydride. 

Acetyl derivative 0„H„OAe. (169° at 
Mmia.). Formed by the action of HOAe at 


140°-166°. Decomposed at 268°- 280° into BOAo 
and naphthalene dihydride. 

NAxHTHO-ZiAOTOKB v. Anhydride of Oxr* 
HaraTHoio acm. 

NAFHIHOL ALOEHTOE v. Ozt-hafbihoic 

iLDBaVDE. 

NAPHIHOh-AZO- ccimpounds o. Azo- ook* 

PODNDS. 

BINAFHTHOIi v. Di-oxT-niNATHTim,. 

(a)-HAPHTHOI. BUTE As. 

Indophenol. Formed by 

the action at nitroso-dimethylaniline on (a)- 
naphthol, and by the action of dibromo-(a). 
naphthol on dimethyl-p-phenylene-diamine in 
alkaline solution (Kdchlin, Bull, de Mulh. 62, 
632; Witt, S. C. I. 1, 256). Obtained also by 
oxidising a mixture of di-methyl-p-phenylene 
diamine and (a).naphthol or (a).naphthylamine 
with dilute KjCrjO, and HCl (Fabst, Bl. [2] 38, 
161; Mfyilau, B. 10, 2851; 18, 2913). Bluish- 
violet cryOTals, with bronze lustre (from alcohol), 
insol. water. Dissolves in HClAq with yellow 
colour, being split up into (a).napbthoquinone 
and dimethyl-^phenylene-diamine. 

NAPHTHOL CARBOXmC ACID v. Ozx- 

NABHTBOIC ACID. 

(a).NAFHIH0L-aLY01TB0NI0 ACID 
0|,H|,0,. [203°]. Occurs in urine after taking 
(o)-naphthol (Lesnik a. Nencki, B. 19, 1637). 
Long needles, v. si. sol. chloroform. Split up by 
dilute HClAq into (a)-naphthol and glycuronio 
acid. Its aqueous solution is coloured a transi- 
eut green by H,SO,. 

(8)-Haphthol - glycuronio acid 0„H„Or 
[160°]. [o]=-88°. Occurs in the urine of dogs 
dosed with (8)-naphthol, and can be separated 
through the insolubility of the lead salt (Lesnik 
a. Nencki, B. 19, 1634). Needles (containing 
2aq), si. sol. water, v. si. sol. chloroform. Ckmc. 
H.,SO, gives an intense green colour. Split up 
by HClAq into (8)-naphthol and glycuronio acid. 
—CaA', 4aq. 

(a).NAPHTHOL - MALElN 0„H,,0« A«. 

CH :CH. 0(C,.H..OH), j-ugo.igo®]. Formed, 

together with a compound 0„H,jO„ by heating 
(a)-naphthol with maleic anhydride and ZnOi,. 
Violet powder, consisting of microscopic four- 
sided tablets. Dissolves in alcohol to a red so¬ 
lution, which on addition of NH, assumes a deep 
greenish-red fluorescence. Sol. ether, chloro¬ 
form, and acetic acid, iusol. benzene and CS, 
(Burckhardt, B. 18, 2867). 

NAPHTHOL SDLPHIDE v. Di-oxx-m. 

NAPHTUVL SULPHIDE. 

(T, 2) • NAPHTHOL BDLPHONIO ACID 
[1:2] C,jH,(OH)SO,H. (o) • Naphthol ‘o’- euh 
phonic acid. [101°]. Prepared by heating (o). 
naphthol (1 pt.) with oonc. H,SO, (2 pts.) on a 
water-bath (Schaffer, A. 162,293; Claus, B. 16, 
812; Baum, G. P. B 4197 of June 30,1883; 
Momt. Scient. 1883,1122). Long, radiating, very 
deliquescent needles; v. sol. water and aloohoL 
Dissolves in HNO„ the solution sTowly depositing 
di.nitro-(a).naphthol. FeCl, colours its solution 
deep blue, changing to green on warming, but 
becoming blue again on cooling. Gives no oolour 
with bleaching powder. PCI, (2 mols.) at 120* 
yields chloro-naphthol [67°] and di-(fliIoro-naph> 
thalene [94°] (Ofani a. Oehler, B. 16,818). 



NAPHTHOIi SUU’HONIO ACID. MS 


Balti.—OaA.',8aq. Small laminn;: ▼. eol, 
water.—^PbA', 4aq: needles; v. sol. water.— 
PbOioH^SOj (dried at 100°): mlnnte needles. 

Ethyl derivative C, 5 Hj( 0 Et^.S 03 H. Ob¬ 
tained from the aoid by treatment with alooholio 
KOH and EtI (Maikopar, Z, 1870, 306).— 
KA'iaq: orystalliue powder; si. sol. cold water. 

(1, 8?)-Eaphthol sdlphonie acid OigHgSO, 
t.«.0,oHg(OH).SO,H. (a)-N<^hthol‘P’-sulvhonic 
acid. [90° uncor.]. Formed, together with other 
snlphonic acids by sulphonation of (a)-naphtbol 
in acetic acid solution by means ot faming sul¬ 
phuric acid (80 p.c. SOg). It is separated from 
concomitant products by the sparing solubility 
of its barium or lead salt. Deliquescent, long, 
One needles. Very unstable, being converted 
into (a)-naphthol and H^SO^by boiling its dilute 
aqueous.or alcoholic solutions. The sodium 
ealt cannot be converted into the chloride by 
I'Clj, but at once yields di-chloro-(a)-napHtbol 
X(OH):CCl 

C.H,< I [90°]. ,* 

\CH :CC1 

Salts.—NaA': easily soluble white eilvei^ 
plates.—“KA': casilysolubl enccdlcs.—BaA'-^aq: 
colourless plates; v. si. sol. cold water.—PbA'^aq: 
small plates; v. si. sol. cold water (Baum; Claus 
a. Enyrim, B. 18,2924). 

Ethyl derivative 0 ,gH,( 0 Et)S 03 H[l: 3 ?]. 
Obtainedby heating the ethyl ether of (a) -naph thol 
(7 pts.) with HjSO, (6 pts.) at 100° (Maikopar). — 
KA'aq ; large glittering plates; si. sol. cold 
water.—BaA',. [66°-60°]. This aoid is perhaps 
identical with the preceding. 

(1,4)-Naphthol sulphonio aoid 
[l:4]C,„H.(OH)SO.H. [170°]. Formed by diazo- 
tising the corresponding (o)-naphthylamine sul- 
phonic aoid and heating the resulting diazo¬ 
naphthalene sulphonio aoid with dilute H-gSO, 
(Nevile a. Winther, C. J. 37,032; Monit. Scimt. 
1884,39; Erdmann, A. 247, 341). Plates; v. e. 
sol. water. Converted by dilute HNO, into di- 
nitro-(a).naphthol. Chromic acid oxidises it to 
(i<)-naphthoquinone. FeCl, colours its solution 
greenish-blue, but on warming the colour be¬ 
comes red. Its sodium salt is v. sol. 90 p.o. 
alcohol, from which it crystallises in needles. 

(1, l')-KaDhthol sulphonio acid 
[l:l']0,.H.(OH).SO,H. [107°]. Obtainedfromthe 
oorrcsimnding (a)-naphthylamine peri-sulphonio 
acid by diazotisation, the product being boiled 
with water. The resulting anhydride (w. infra) 
is heated with alooholio ammonia lor half an 
hour at 130°, and the ammonium salt thus ob¬ 
tained converted into lead salt, and thence into 
the free aoid (Erdmann, A. 247, 346). De¬ 
liquescent crystalline mass (containing %q); 
T. e. sol. water. Give# with FeCl, a green colour 
changing to red. 

Balts.—NHgA': sol. water, but not^eli- 
quesoent. — BiA': plates. — NajOioHgSOg l|aq: 
aggregates ot needles.—PbO„H,B 04 3aq ; white 
orystaliine powder. 

Anhydride 0,4H,<^gQ ^ 

lone. [164^. Formed as above, 
benzene); ▼. si. sol. CS,, si. sol. 
ohloroform, insol. water. Boils between 360° 
nud448°. Not attacked by aqueous NH,, NugOO,, 
or cold NaOHAq. Boiling NaOHAq converts it 
Into the oorresponding aoid. 


. Naphthosvi- 

. Prisms (from 
alcohol, V. sol. 


(1,4')-iraphthol stuphonie aoid 
[l:4']e,o]^(OH)SO»H. [U0°-120°]. Obtained 

from the corresponding naphthylamine sulphonio 
aoid by diazotising and boiling the product with 
EgSO, (1 pt.) diluted with water (4 pts.) (Erd¬ 
mann, A. 247, 343). Hygroscopio orystaliine 
substance. 

(1, 2')iNaphthol snlphonic acid. Formed by 
partial hydrolysis of heteronncleal (o)-naphthol 
disul phonic acid (Liebmann a. Studer, E. P- 
|'/7812 [1887]). Yields azo- dyes. 

(a)-Haphthol disulphonio acid {Heteronncleal) 
0,,H5(0H) (S0aH)2. Obtained, together with the 
trisulphorio acid, and probably also the (1, 2, 4) 
disulphonio aoid, by heating (a).naphthol (1 pt.) 
with HgSO, (containing an additional 20 p.o. of 
SO,) (5 pts.) for two hours on a water-bath 
(Claus a? Mielcke, B. 19, 1182). Best prepared 
by heating (a)-naphthol (1 pt.) with cone. HjSO, 
(3 to 4 pts.) at 130°. Yields a nitroso- osmpjund 
C,.H,(OH)(NO)(SO,H)g (Seltzer. G. P.20,716; 
Jan. 30,1882). Combines with diazo-compounds. 
On nitration it formsdi-nitro-naphthol sulphonio 
acid. 

Chloride 0,„H5(OH)(SOjCl^j. Liquid; v. 
sol. ether. Converted by PCI, into tri-ohloro- 
naphthalene [82°]. 

Ethyl derivative C,jHj(OEt)(SO,H)g. 
Formed by sulphonating the ethyl ether of (o)- 
naphthol with fuming HgSO, (10 p.o. additional 
SO.) (G. P. D1501, June 7,1883). Cono. HNO. 
converts it into di-nitro-naphthol sulphonio aoid. 

(a)-Naphthol disulphonio aoid (Honumucleal) 
0,.H,(0H)(80.H), [1:2:4]. Formed by heating 
(a)-naphthol with HjSO, (4 pts.) at 70°. Differs 
from the preceding aoid in not yielding a nitroso- 
derivative or forming azo- dyes (Sohultze, Dis¬ 
sertation, Freiburg, 1883; Bender, B. 22, 993). 
It yields di-nitro-naphthol on nitration. 

(1, 1', 4)-(a)-lIaphthol disulphonio aoid 
[l:l':4]0„H.(OH)(SO,H).g. (a).Naphthol (*)- 
snlphonic acid. Formed from (a)-naphthylamine 
pcri-sulphonio aoid by sulphonation and diazo¬ 
tisation. Formed also by sulphonating naphtho- 
sultone (Bernthsen, B. 23,3088). Eeadily forms 
an anhydride.—“NagA": platbs, v. sol. water. 
FeCl, colours its solution deep blue.—“BaA". _ 

Anhydride 0,.H.(SO,H)<g^P>. Salts 

NaA'Saq; ra. sol. water. Gives no colour with 
Fed,.—“BaA j: v. sol. water. 

Mono-amide C,.H,(80,H)(On)(SOjNH,). 
From the anhydride and NH,.—NaA'2aq. Plates. 

(1, 1', 3)-(o)-»aphthol disulphonio aoid 
[l;l':3]0,.H.(OH)(SO,H),. {a)-Naphlhol •*’- 
disulphonic acid-. Formed from (o)-naphthyl- 
amine ‘ - disulphonio aoid by the diazo, reac¬ 

tion (Bernthsen, B. 22, 33.30; cf. Ewer a. Pick, 
Monit. Scient. 1889,604).—Na..A'' 6aq : prisms; 
T. e. sol. water. Its solution is coloured deep- 
blpo by FeCl,. 

Anhydride C„H,(SO.HX’gQ Ifoplt- 

thosultone sidphonie acid. Formed b> boiling 
diazonaphthalene ‘disulphonio aoid with 
dilute ^80.. Needles (containing aq). 

Mono-amide [1:1':3] 
0 ,.H.(OH)(SO,NH..)(SO,H). Naphthol sviph- 
amide svlphonie acid. Formed by the action of 
N^ on the anhydride. Needlea or prisro*; 
m. soL water.—NaA'aq: needlea; T. sol. hot 
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mi«r. -NHjKaA'aq: or^stala; r.«.adl. water^r 
BaA'.daq : or^stals; m. sol. water. '< 
(al-Ksphtliol trisnlplionie aoidO,,H,S,0,gt.e. 
0,.H,(0H)(S0,H), [1:2:4':4]. Formed by heat¬ 
ing (a)-naphthol with tnming (oontainlng 

70 p.o. additional SO,) at 60” (Seltzer, G. P. 
10,786, Deo. 1879; Caro, B. 14, 2028; Claus a. 
Mieloke, B. 19,1182). Slender needles. Dilute 
HNO, at 60° yields di-nitro-naphthol sulphonio 
acid. It does not yield azo- dyes or a nitrosb- 
derivative.—KtCijHjSaO,,; crystals; v.sol.water 
(Lauterbaoh, B. 14,2028). 

Chloride C|„H,(On)(S 05 Cl),. Platea((rom 
chloroform); si. sol. either ; deoompused by 
tnsion. Converted by PCI, into telra-ohloro- 
naphthalena OigHgCl, [140°] and C„C1,. 

(2, ^■(0)-Kaphthol sulphonio s'iid [2:1'] 
0„H,(0H)(80,H) (Pfitzinger a. Duisberg, B. 
22, ,.?9^; Armstrong a. Wynne, 0. J. Proc. 
1889, 60). {fiyNaphthol ‘a’-sulpHonic acid. 
Bayer's add. Bumpf’sacid. Formed, together 
With the isomeric acid of Schaffer, by stirring 
(i3)-naphthol (Ipt.) with cone. H,SO, (Opts.) at 
about 60° (Bayer a. Co., 0. P. 18,027, March 18, 
1881). When (8)-naphthyl sulphateC,JtI,O.SO.,H 
(obtained by the action of HjSOjOn (8)-naphthol 
at a low temperature) is mixed with H^SO, at 
20° it slowiy changes to (8)-naphthol ‘ a ’-sul- 
phonic acid. The two isomeric acids of Schaffer 
and of Bayer may be separated by means of their 
lead salts (that of the former acid crystallising 
well) or by treating their sodium salts with 90 p.o. 
spirit, which dissolves the salt of Bayer’s acid 
but not that of Schaffer’s acid. Formed also 
from (8)-naphthylamine ‘o’ sulphonio acid 

S adische) by diazotising and heating with dilute 
,80, (ForsUng, B. 20, 2102). 

Beactions. —1. Converted by PCI, into chloro- 
{8)-naphthol [101°] and di-chloro-naphthalene 
[61°].— 2. Potash-fusion yields di-oxy-naphthal- 
ene(178°].—3. With diazotised xylidine it yields 
in concentrated, but not in dilute solutions, 
crocein scarlet. 

Salts.—Forms two series of salts—neutral 
and basic.—Na^^': glistening six-sided plates, 
V. sol. water, si. sol. alcohol.—^Na,C,„H,S 04 : 
needles, V. sol. alcohol, v.e. sol. water.—ZnA'.,2aq: 
needles. — PbA', 2Jaq: colourless glistening 
rhombohedra.—C|,H„SOjPb,: small yellow crys¬ 
tals.—C„£[,SO,(PbOH),; red crystals (Claus a. 
Volz, B. 18, 3154). 

(2,3')-Naphthol sulphonio acid 
[2:8’]0„H,(0H)(S0,H). {0)-Naphthol ‘fi'-tul- 
phonic acid. Schaffer's ac%d. [126°]. , 

Formation. — 1. By heating {8)-naphthol 

I I pt.) with cone. H^SO, (2 pts.) on a water-bath 
Sch^er, A. 162, 296; Armstrong a. Graham, 
0. J. 89, 136).—2. By fusing naphthalene (8)- 
diSnlphonic acid with potash (Ebert a. Merz, B. 
0,610; 10, 692).—3. From (8)-naphthylamine 
•nlphonio aoid (BrOnner’s) by thediaz<preaotisn. 

Properties.— Small, non-deliquescenflaminiB, 
▼. sol. water and alcohol. _FeCl, turns its solu¬ 
tion slightly green and, on warming, brown flakes 
are deposited Bleaching-powder gives a yellow 
oolour. • 

Beactions. —1. Potash-fusion yields di-oxy- 
naphthalene [218°].—2. Nitrous add forms a 
aitroso- derivative. — 8. Bromint-ntAei gives 
mono- and di-bromo- derivatives. The K salt 


dissolved in HOAo gives wiUi Br yeUow plstst-> 
of 0„H,Br80,K, which (onn a hiood-redaqdeoos 
solution.— 4. Cono. HClAqat 200°-210° splits tt 
up into (8)-naphthol and H,SO,.—6. The potas¬ 
sium salt (1 mol.) heated with PCI, (2 mole.) at 
100° forma gelatinous anhydro- naphthol snl- 
pbonie acid C,»H,(0H).S0,.0.0|,^-S0,H, sol. 
water, alcohol, and etlfier. The E salt of this 
aoid crystallises in colourless plates, and is de¬ 
composed by boiling alkalis with reproduction 
of (8)-nsphthol sulphonio aoid (Claus a. Zim- 
mermann, B. 14, 1481). The E salt (1 mol.) 
heated with PCI, (2 mole.) at 160° forms 
(S0,H.C„H,.0.S0yC„H„).,0, an amorphous mass 
yielding a gelatinous potassium salt E,A" 
(C. a. Z.). The (8)-naphthol sulphonio aoid 
heated with PCI, also yields ohloro-(8)-naphthol, 
and Anally f-di-chloro-naphthalene [136°], both 
of which bodies yield ohloro-phthalic aoid [148°] 
on oxidation (Claus a. Dehne, B. 16, 319). 

Salts.—EA'xaq. S. 2 at 16°.-NH,A'. S. 
8 at 24°. Flat prisms or plates (Meldola, 0. J. 
89, 41).—CaA',6sq; silky laminie, v. sol. water 
and ^Icohol, decomposing at 100°.—BaA', 6aq: 
narrow prisms (from boiling saturated solution). 
—PbA', 6aq; small silvery laminas, v. sol. water. 

Ethyl derivative C„,H,(OEt)SO,H. From 
the (? impure) acid, EOH, and EtI (Maikopar, 
Z. 1870, 366).—EA': needles, si. sol. cold water. 

(8)-Naphthol ( 7 )-Bnlphonio acid 
[2:4*] C,„H.(OH)(SO,H). Formed from the cor¬ 
responding (8)-naphthylamine sulphonio acid by 
the diazo- reaction (Beverdin a. Molting, Const, 
de la Naphthaline). Yields di-oxy-naphthalene 
[136°] and di-chloro-naphthalene [48°] (Claus, 
J. pr. [2] 39, 316). 

(3,2')-(8)-Eaphthol sulphonio acid 
[2:2’] C„H.(OH)SO,H. (B)-Naphthol ‘I’-snl- 
phonic add. Naphthol sulphonio add F. [89°]. 
Formed from (8)-naphthylaraine • 3 ’-sulphonio 
aoid by the diazo- reaction (Bayer a. Duisberg, 

B. 20, 1431). Formed also, together with 
Schaffer’s aoid, by heating (8)-naphthol (100 g.) 
with H,SO, (70 g.) for 2 or 3 hours at 106* 
(Green, B. 22, 723; of. Armstrong, B. 16, 22). 
it is also a product of the fusion of naphthalene 
‘ a ’ disulphonic acid with NaOH at 2M° (Wein¬ 
berg, B. 20, 2907). Needles (containing aq), v. 
sol. water and alcohol, insol. ether (W.). PCI, 
(3 pts.) at 165° gives di-chloro-naphthalene 
[114°], the chief product being a chloro-naphthyl 
phosphate [216°]. On fusion with potash it yields 

C, „H,(OH), [186°]. Nitrons yields anitroso- deri¬ 
vative, forming the saltG„H,(NO)(OH)SO,Na2aq 
crystallising in golden needles. 

Salts.—NaA'2iaq. S. 8 at 16°. Plates.— 
Ea'aq: orystals, v. sol. water.—MgA',6Jaq: 
pi Acs.—BaA',; prisms, s]. sol. water. 

(8)-Naphthol snlphonid aoid. Ethyl deri¬ 
vative 0„H,(OEt).SO,H. Formed by warming 
the‘ethyl ether of (fll-naphthol with HjSO, 
(Maikopar, Z. 1870, 866).—EA'aq: needles, si. 
sol. cold water.—BaA',; needles, v. si. sol. water. 

(S)-]fsphthol Bulpnonio aoid. Ethyl deri¬ 
vative 0„B[,(OEt)SO,H. Two acids of this 
formula are obtained by treating the ethyl deri¬ 
vative of (8)-naphthoI with ClSO,H (Araphlett a. 
Armstrong, C. J. Proc. 8,144). Tm Ba salt of 
one aoid is insol. water, t^t of the other is sol 
water. One of the acids is doubtless ideptiesl 
with the preceding aoid. r 
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n.l'SI-Hapltthol ditnlpltMile Mid t2:V:80 
0,JEL{OS)iaO^r ($)-Naphthol • P'-dUuU 
pMmc acta. (B)-Naphthol-0-disalphonic acid. 
Formed, together \nth the ' B ’ ieomeride, b; 
heating (/B)-iiaphthol (1 pt.) with oono. or fuming 
HjSO, (2 or 8 pts.) at 100®-110“, and separated 
from its isomeride throi^ the greater solubility 
of its Ba salt (Qriess, B. 13,19S6).' 

Properties. —Glistening needles, y. sol. water 
and alcohol. With diazo- compounds it gives 
scarlets of a much yellower shade than the (a), 
acid. FOl, (6 mols.) at 210° forms di-chloro> 
(0)-naphthol [125°] and tri-ohloro-naphthalene 
[90°]; this 0,,H,01„ when oxidised with CrO„ 
yields a syrupy di-chloro-phthalio acid anda tri- 
ohloro-naphthoquinone, whence aniline forms 
0„H.Cli(NPhH)0, melting at 228° (Claus a. 
Schmidt, B. 19, 3173). 

S alts.—■‘NSjA.": tables or prisma, sol. water 
and dilate alcohoL—BBA"8aq: small prisms, y. 
sol. water. 

(2,3,8')-ITaphthol disnlphonic acid [2:3:3'] 
C,A(0H)(S0.H),. {$)-Nap7itJu}l •a’^i-sul- 
phonic acid. ($).Naphthol B-disulphonio acid. 
Formed as described above (Griess). White 
glistening needles, v. sol. water and alcohol, 
insol. ether. Exhibits a bluish-green fluores¬ 
cence in ammoniacal solution, l^en heated in 
a closed vessel with ammonia it yields a naph- 
thylamine disulphonio acid which, on removal 
of NH,, gives rise to naphthalene ‘ a ’-disnlphonic 
acid of Ebert and Merz (Ffltzinger a. Duisberg, 
B. 22, 398). 

Salt s.—sNsjA": very small soluble needles. 
—BaA" 6aq: needles, si. sol. cold water, y. sol. 
hot water, insol. alcohol. 

(fl)-N'aphthol-‘ S ’•disnlphonic acid 
[2:2’:8] 0,.Hj(0H)(S0.H)j. Formed by sulphon- 
ating (2, 2')-naphu>ol sulphonio acid (Weinberg, 
B. 20, 2911). Solutions of its salts exhibit green 
fluorescence.—NaA" ■ yellowish powder, v. o. 
sol. water, si. sol. 80 p.o. alcohol.—BaA"2^nq: 
prisma. S. '66 in boiling water. 

(8)-Naphthol-‘ y ’-disulphcnlc add 
0„B,(OH)(SO,H),. Formed by the action of 
OiSO,H on (3)-naphthol (Armstrong, B. IS, 204). 
The Ba salt crystallises in large prisms. 

(0)-Ifsphthoi trisolphonic add 
0„H,(0H)(S0»H:),. Formed by heating (0)- 
naphthol (1 pt.) with Hj304 (2 pts.) at 70°-80°, 
adding H^SOt (2 ptsO and heating at 120°, finally 
adding fuming H,S 04 (40 p.o. additional SO,) 
(2 pts.) and heating at 150° (Levinstein, B. 16, 
462). Gives no colonr with diazotised xyUdine. 

Beferenoes. —Aiono-, and Nitbo-kapbxhoi. 
sniiPHoma acins, 

(|S)-HAPHIH0I. TIOLBT ATef- 

dola's blue. Formdd from nitroso-dimethyl 
aniline and (8)-naphthol. Dark floccnlent 

S owder, forming a red eolation in benzene (Md- 
ola, O. J. 89, 88). 

Hydrochloride B'H014.«. 

01MeJN.0,Hi<Q^0,A- Bronzed needles, re¬ 
sembling EMnO,* Sol. water and alcohol. Its 
aqneons solution is violet, but turned blue by 
HjSO,. Beduces to a leuco- base by taking up H,. 
Converted by heat into a blue colouring matter 

NUerOA-H^^ (Witt. A 

28 , 2247 ). 


HAPHTE0£.TB£L0W • «. DniiiBO(a)-ura. 

iBOL^unrnoiao Aom. 

KAFBTHOBITBIIE «. NilrBe of Napbiroio 

ACID. 

NAFHIHOFHTHAUC.AOID. A name for 

NapHTHA 1,ENB DlCABBOXTUd ACID. 

HAPHTHO-OXY-QUIITAlDlira v. Oxt-MS- 
SByn-NApkTnoQoraoLiHB. 

HAPHXHOPHENAZIHS SA 

or 

[142°]. (above 860°). Prepared by boiling 
snlpho-ben’ene-azo - phenyl - (8) - naph thy lamina 
with dilute H,SO, (Witt, B. 20, 674). Formed by 
boiling benzene-azo-phenyl-(8)-naphthyl-amina 
.N.O,H, 

0„H,< f (7) in acetic acid solution 

\N.Nno,H, 

with oono. HCl, aniline being eliminated (BIncke 
a. Lawson, B. 20,1169). Formed also by treat¬ 
ing an alcoholic solution of phenyl-(^-naphthyb 
nitrosamine with HCl (Fischer a. jlepp, S. 2C( 
2473), and by distilling with zinc-dust oxy. 
naph&o-phenazine, which is itself obtained by 
heating with oono. HClAq at 190° the amido- 
naphtho-phenazine which results from the action 
of phenylene o-diamine on benzene-azo-(a)-naph- 
thylamine hydrochloride (Fischer a. Hepp, B. 
23, 846). Also got by the action of (8)-naphtho- 
quinone (1 mol.) on o-phenylene-diamine (1 mol.) 
in 50 p.o. acetic .acid solution at 0°, and by oxi¬ 
dising a mixture of o-phenylene-diamine and 
(8)-naphthol with alkaline K,FeCy, (Witt). 

Yellowish-white prisms, subliming at about 
200° in long flat needles or prisms; v. sol. hot 
benzene, y. el. sol. alcohol and ether. Cone. 
HjSO, dissolves it, forming a brownish-red solu¬ 
tion. Its salts are diirorphous. One sulphate 
crystallises in scarlet needles, the other in garnet- 
rod prisms. One nitrate forms orange needles, 
the other brick-red needles. One hydro¬ 
chloride forma long-reddish yellow needles, 
and changes at 150° into the second form. SnCl, 
reduces naphthophenazine to a hydride, crystal¬ 
lising in violet needles. '' 

a-Amido-naphthophenazine CuH„N, 4«. 

®«®<<^C(NH,):OH.aN^®‘®‘' 
tained by heating o-phenylcne diamine (I moL) 
with benzeno-azo-(o)-naphthylamine, hydro¬ 
chloride (1 mol.) in alcohol at 160° (F. a. H.). 
Golden needles (from aloohoD, insol. water, si. 
sol. ether and cold alcohol. Its solutions have 
a yeUowish-green fluorescence. Its solution in 
cone. HCIAq or oono. HjSO, is green.—B'HCl.— 
Tl ',TT'p t01,.—B'HAnOl,. 

* Acetyl derivative 0„H,ji.oN,. Yellow 
crystalline powder. 

Afflido-naphthophenazine 
0^,(NHJ:N,C,H,. [191°]. Obtained by re- 
dneing <tne nitro- compound with alcoholic am¬ 
monium sulphide (Zaertling, B. 23, 176). 
Brownish-red cry stiUs, si. sol. alcohol and ether, 
y. e. sol. boiling aniline.—B'HCl. 

PlhenyXo^ehloride of Amido-naphtho- 
phenaiine OmH„N,C 1 tA 
0 „H.<^pj^O,H,NHr Formed by the 

aoixon of qniaone diohlorimidt on phenyl*(jB)w 
uaphthylamino (NiotzU At OttOg J). 21,1600)* 
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wM«r. —KHaNaA'aq: oiystals; water.-r diwolred in EOAe gives vritli Br yellow p|atM> 

BaA'i 5aq: crystals; m. Bol. water. olO,^«BrSO^, which form nbloou-redagneoM 

(aVlTaphthol trienlphosie aoidO,ASaO»^-*< eplution.—4. Done. HClAqat SOO’-SIO® splits it 
OioHj{OH)(SO,H), [1:2:4';4]. Formed by heat- np into (fl)-naphthol and u,S 04 .— 6 . The potas. 
ing (o)-napnthol vrith fuming HjSO, (containing sium salt (1 mol.) heated with FCl, (2 mols.) at 
70 p.o. additional 80,) at 60'" (Seltzer, G. P. 100° forms gelatinous anhydro- naphthol sul- 
10,786, Deo. 1879; Caro, B. 14, 2028; Claus a. phonic acid C,oHj(OH).SO,.0.0,oH,.SO,H, sol. 
Mieloke, B. 19,1182), Slender needles. Dilute water, alcohol, and etlfor. The E salt of this 
HNO, at 60° yields di-nitro-naphthol sulphonio acid crystallises in colourless plates, and is de> 
acid. It does not yield azo- dyes or a nitroso* composed by boiling alkalis with reproduction 
derivative.—KjCioHjSjO,,; crystals; v.sol.water of (;8)-naphthol sulphonio acid (Claus a. Zim- 
(Lauterbaoh, B. 14,2028). mermann, B. 14, 1481). The K salt (1 mol.) 

Chloride C,oH,(OH)(S02Cl),. Plates (from heated with PCI, (2 mols.) at 160° forma 
chloroform); si. sol. either ; decomposed by (S0aH.C„E«'0'S0r0„EJ,0, an amorphous mass 
fusion. Converted by PCI, into tctra-ohloro- yielding a gelatinous potassium salt K,A" 
naphthalene C^H^Cl, [140°] and C„C1,. (C. a. Z.). The (8)-naphthol sulphonio acid 

heated with PCI, also yields chloro-(8)-nsphthol, 
(2, y .(8)-Haphthol sulphonic aiid [2:1'] and hnslly c-di-chloro-naphthalene [136°], both 
0,,H,(0H)(S0,H) (Pfitzinger a. Duisberg, B, of which bodies yield ohloro-phthalio acid [148°] 
22, /396,; Armstrong a. Wynne, C. J. Proc. on oxidation (Claus a. Dehne, B. 16, 319). 

1889, 60). (fiS-Naphlhol 'a’-sulphotiic acid. Salts.—KA'zaq. S. 2 at 16°.—NH,A'. S. 

Bayer's acid. Bumpff’s acid. Formed, together 8 at 24P. Flat prisms or plates (Meldola, 0. J. 
With the isomeric acid of Schaffer, by stirring 89, 41).—CaA',6aq: silky lamina), v. sol. water 
(3)-naphthol (1 pt.) with cone. H^SO, (2 pts.) at and plcohol, decomposing at 100°.—BaA', 6aq: 
about 60° (Bayer a. Co., O. P. 18,027, March 18, narrow prisms (from boiling saturated solution). 
1881). When (8)-naphthyl sulphateC,„H,O.SO,H —PbA’, 6aq: small silvery laminte, v. sol. water, 
(obtained by theactionofHjSOjOn (/3)-naphthol JSf ApZ <i«ri«afioa C|,H,(OEt)SO,H. From 

at a low temperature) is mixed with H^SO, at the (? impure) acid, EOH, and £tl (Maikopar, 
20° it slowly changes to (i8)-naphthol ‘a’-sul- 2.1870,366).—KA': needles, si. sol. cold water, 
phonic acid. The two isomeric acids of Schaffer (0)-Saphthol M-snlphonie acid 
and of Bayer may be separated by means of their [2:4^ C,,H,(OH)(80,H). Formed from the cor- 
lead salts (that of the former acid crystallising respon^ng (8)-naphtbylamme sulphonic acid by 
well) or by treating their sodium salts with 90 p.o. the diazo- reaction (Beverdin a. KSlting, Const, 
spirit, which dissolves the salt of Bayer’s acid de la Naphthaline). Yields di-oxy-naphthalene 
but not that of Schaffer’s acid. Formed also [136°] and di-ohloro-naphthalene [48°] (Claus, 
from (/3)-naphthylamine ‘ o ’ sulphonio acid J. pr. [2] 39, 316). 

e adische) by diazotising and heating with dilute (2,2')-(/3)-Haphthol sulphonic acid 

SO, (Forsling, B. 20, 2102). [2:2] C„H,( 0 H)S 03 H. {B).Napht)wl ‘t'-std- 

Reactions. —1. Converted by PCI, into chloro- phonic acid. Naphthol sulphonic acid P, [89°]. 
(S)-naphthol [101°] and di-ohloro-naphthalcne Formed from (8)-naphthylamino ‘ 8 ’-sulphonio 
[61°].— 2. Potash-fusion yields di-oiy-naphthal- acid by the diazo- reaction (Bayer a. Dmsberg, 
«ne[n5°].—^3. With diazoUsed xylidine it yields \ B. 20, 1431). Formed also, together with 
in concentrated, hut not in dUute solutions, Schaffer’s acid, by heating (3)-naphthol [100 g.) 
oroceln scarlet. with 11,80, (70 g.) for 2 or 8 hours at 106° 

Salts.—Forms two series of salts—neutral (Green, B. 22, 723; cf. Armstrong, B. 16,22). 
and basic.—Bay: glistening six-sided plates. It is also a product of the fusion of naphthalene 
V. sol. water, si. sol. alcohol.—^Na,C|„H,SO,: ‘a’diaulphonioacidwithNuOHat2M°(Wein- 
needles,V.sol.alcohol,v.e.sol.water.—ZnA',2aq; berg, B. 20, 2907). Needles (containing aq), v. 
needles. — PbA', 25 aq: colourless glistening sol. water and alcohol, insol. ether (W.). PCI, 
rhombohedta.—C,„H,SO,Pb,: small yellow crys- (3 pts.) at 166° gives di-ohloro-naphthalene 
tals.— C„H,30,(Pb0H),: red crystals (Claus a. [114°], the chief product being a chloro-naphthyl 
Volz, B. 18, 3164). phosphate [216°]. On fusion with potash it yielu 

(2,3')-NaphthoI sulphonic acid C,„H,(OH), [186°]. Nitrous yields a nitroso- deri- 

[2:8']0„H.(0H)(S0,H). (e)-Naphthol 'p'-siul- vative, forming the Balt0„E.(N0)(0H)S0,N82aq 
phonic acid. Schaffer’s acid. [126°]. , crystallising in golden needles. 

Formation. — 1. By heating (3)-napbthol Salts.—NaA'24aq. S. 8 at 16°. Plates.— 

! 1 pt.) with cone. H,SO, (2 pts.) on a water-bath Ea'aq; crystals, v. sol. water.—MgA',54aq: 
BenitSer, A. 162, 296; Armstrong a. Graham, pishes.—BaA',: prisms, s). sol. water. 

O.J. 39, 136).—2. By fusing naphthalene (3)- (3)-Naphthol sulpbonld acid. Ethyl deri- 

disnlphonic acid with potash (Ebert a. Merz, B. native C„H,(OEt).SO,R. Formed by warming 
9, 610; 10, 692).—3. From (3)-naph‘.bylamine the ‘ethyl ether of (Sj-naphthol with P[,SO, 
sulphonic acid (BrOnner’s) by the diazqproactisn. (Maikopar, Z. 1870, 866).—EA'aq: needles, si. 

J^r^erfies.-Smsll,non-deliquescenflaminEe, sol. cold water.—BaA',: needles, v. si. sol. water. 
T. soL water and alcohol. ,FeCl, turns its solu- (3)-Naphtbol sulphonic acid. Ethylderi- 
tion slightly green and, on warming, brown dakep native 0„H,(0Et)S0,H. Two acids of this 
are deposited Bleaching-powder gives a yellow formula are obtained by treating the ethyl deri* 
colour. • vative of (0)-naphthoI with C1S0,H (Amphlett a. 

Beactions.—l. Potash-fusion yields di-oxy- Armstrong, C. J. Ptve, 8,144). The Ba salt ot 
naphthalene [218°].—2. Nitrous acid forms a one acid is insoh water, that of the other is sol, 
nitroso- derivative. — 8. Bromine-water gives water. One ot the adds is doubtless idenUosl 
mono- and di-bromo- derivatives. The R salt with the preceding aoid. > 
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rs.l'SI'Haplitliol aiinlplioiils aold 
0,A{OB)(BOJS)r ($)-Naphthol ‘fi’-disul- 
pAoRM acta. (B)-Naphihol-0-distUphonic acid. 
Formed, together with the ‘ B ’ isomeride, by 
heating (iS)-naphthol (1 pt.) with oono. or turning 
HjSOj (2 or 8 pts.) at 100“-110°, and separated 
trom its isomeride through the greater solubility 
ot its Ba salt (Griess, B. 13,1956).' 

Properties .—Glistening needles, v. sol. water 
and alcohol. With diazo- compounds it gives 
soarlets ot a much yellower shade than the (a), 
acid. POl, (6 mols.) at 210° terms di-ohloro- 
(0).naphthol [125°] and tri-chloro-naphthalene 
[90°]; this 0„H,01„ when oxidised with CrO,, 
yields a syrupy di-cbloro-phthalic aoid and a tri- 
obloro-naphthoquinone, whence aniline terms 
C,^,01,(MPhH)0, melting at 228° (Claus a. 
Schmidt, B. 19,8178). 

Balts.—“NaA": tables or prisms,sol. water 
and dilute alcohoL—BaA''8aq: small prisms, v. 

sole WfitOFe 

(2,3,30-Kspbthol disulphonio aqid [2:3:3'] 
O.A(OH)(SO,H)j. {$)-Naphthol •a’.4i-sul- 
phonic acid. ($)-Naphtliol B-disulphonio add. 
Formed as described above (Griess). White 
glistening needles, v. sol. water and alcohol, 
insol. ether. Exhibits a bluish-green fluores¬ 
cence in ammoniaoal solution. When heated in 
a closed vessel with ammonia it yields a naph- 
thylamine disulphonio acid which, on removal 
of KEi,, gives rise to naphthalene ‘ a ’-disulphonio 
aoid ot Ebert and Merz (Pfltzinger a. Duisberg, 
B. 22, 398). 

Salt s.—*Na^": very small soluble needles. 
—Bad." 6aq: needles, si. sol. cold water, v. sol. 
hot water, insol. alcohol. 

(fl)-Haphtbol-' S ’-disulphonio add 
[2:8’:8] 0,.H,(0H)(S0,H)a. Formed by sulphon- 
ating (2, 3')-naphtW sulphonic acid (Weinberg, 
B. 20, 2911). Solutions of its salts exhibit green 
fluorescence.—NSjA" : yellowish powder, v. e. 
sol. water, si. sol. 80 p.o. alcohol.—BaA"2|aq: 
prisms. S. '66 in boiling water. 

(8)-Il'aphthol.‘ 7 ’-disulphonio add 
O,^,(OH)(SO,£0s' Formed by the action ot 
C1S0,H on (fl)-naphthol (Armstrong, B. 16,204). 
The Ba salt crystallises in large prisms. 

(0)-Itaphthol trisulphonie add 
0,.H,(0H)(S0,H),. Formed by heating (jS). 
naphthol (1 pt.) with H,SO, (2 pts.) at 70°-.80^ 
adding HjSO, (2 pts.) and heating at 120°, finally 
adding fuming ^SO, (40 p.o. additional SO,) 
(2 pts.) and heating at 150° (Levinstein, B. 16, 
462). Gives no colour with diazotised xylidine. 

Bs/srsnees.—Aumo-, and Nitbo-kaphiboi. 
tUUSHOtllO ACIDS. 

(/3)-irAPHTHOL VIOLET AfsL 

dola’s blue. Formdd from mtroso-dimeihyl 
aniline and (/8)-naphthol. Dark flooonlent 
powder, forming a red solution in benzene (bld- 
dola, 0. J. 89, 38). 

Hydrochloride B'HOlis. 

01Me,N.OA<o^Oi»Hr Bronzed needles, re¬ 
sembling EMnO,* Sol. water and alcohol. Its 
aqueous solution is violet, but turned blue by 
HiSO,. Seduces to a leuoo- base bv taking up H,. 
Converted by heat into a blue oolonring matter 

NMe,aAJ*< 8 ,^N 43 ^^°°> (Witt. B. 
28 , 2247 ). 

▼«». m. 


EAPHTEOL-TBLLOW ■ «. Dnimo-(a}.nAra- 

IHOI.tlULVBOI(ia AOn>. 

NAPHTEOEITBILE v. Nitrile of Napethoio 

AOID. 

NAPHTHOPHTHALIO,.ACn>. A name tor 

NapEIBAIJENB DIOABBOXVLid ACID. 

HAPHTHO-OXY-ftUIirALDnrE v. OXT-M- 

THXL-NApiTII0<10IS0l.lms. 

HAPHXH0PHENA2INE 0„H,„N ».«. 
or 

[142°]. (above 860°). Prepared by boiling 
Bnlpho-ben’'eno-azo. phenyl-(8)-naphthylamine 
with dilute HjSO, (Witt, B. 20, 674). Formed by 
boiling benzene-azo-phenyl.(8)-naphthyl-amine 
y-N.C,H, 

I (^) i° aoetio aoid solution 

\n.nhc,h, 

with oono. HCl, aniline being eliminated (Iflncke 
a. Lawson, B. 20,1169). Formed also by treat¬ 
ing an alcoholic solution of phenyl-(8)-naphthyb 
nitrosamine with ECl (Fischer a. .Hepp, B. 2(^ 
2473), and by distilling with zinc-dust oxy. 
naphtho-phenazine, which is itself obtained by 
heating with oono. HClAq at 190° the amido- 
naphtho-phenazine which results from the action 
of phenylene o-diaraino on benzene-azo-(a)-naph- 
thyiamine hydrochloride (Fischer a. Hepp, B. 
23, 846). Also got by the action of (8).naphtho- 
quinone (1 mol.) ono-phenylene-diamme (1 mol.) 
in 50 p.o. acetic .acid solution at 0°, and by oxi¬ 
dising a mixture of o-phenylene-diamine and 
(8)-naphthol with alkaline K,FeOy, (Witt). 

Yellowish-white prisms, subliming at about 
200° in long flat needles or prisms; v. sol. hot 
benzene, v. si. sol. alcohol and ether. Cbno. 
HjSO, dissolves it, forming a brownish-rod solu¬ 
tion. Its salts are dimorphous. One sulphate 
crystallises in scarlet needles, the other in gamet- 
red prisms. One nitrate forms orange needles, 
the other brick-red needles. One hydro¬ 
chloride forms long-reddish yellow needles, 
and changes at 150° into the second form. SnOl, 
reduces naphthophenazine to a hydride, crystal¬ 
lising in violet needles. ' 

a-Amido-naphthophenazine 0„H„K, As. 

tained by heating o-phenylene diamine (1 mol.) 
with benzene-azo-(o)-naphthylamine. hydro¬ 
chloride (1 mol.) in alcohol at 160° (F. a. H.). 
Golden needles (from alcohoB, insol. water, si. 
sol. ether and cold alcohol. Its solutions have 
a yellowish-green fluorescence. Its solution in 
oono. HOlAq or oono. HjSO, is green.—B'HCl.— 
B'jiptcar—B'HAuCa,, 

^Acetyl derivative OmH„AoB,. Yellow 
crystalline powder. 

Amido-naphthopbenazlne 
O.JB[,(NH):N,O.H,. [191°]. Obtained by re¬ 
ducing Ane nitro- compound with alcoholic am¬ 
monium sulphide (Zaertling, B. 28, 176). 
Brownish-red crystals, si. sol. alcohol and ether, 
V. e. sol. boiling aniline.—B'HCl. 

Bhenylo-ehloride ot Amido-naphtbo- 
phensizine Oi»H„N,01 Ae. 
O..H.<Iph^O.H.NHr Formed by the 
action of quinone diohlorimide on phenyi-(8)< 
ui^hthylamne (Mietzki >• Otto, B. 21,166' 

' S 5 
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NAPHTHOPIIENAZINE. 


• bMe wWoh to a blulgh-yiolet pp. and a 
nitrate a^H„N,NO, oryatalUsing in slender 
needles. Yields naphthophenazine on elimina¬ 
tion of NH, by the diazo- reaction. 

ilc/erencs.—EoBHqoiNBS. 

Hitro-nsphtbophenazinoO„Hj(N02):N,:0,H.i 

[222°]. Formed by heating nitro-(@)-paphtho- 
qninone with o-phenylene-diamine, HOAo, and 
NaOAo on the water-bath (Z.). Greenish-yellow 
prisms, si. sol. alcohol and ether. ® 

crimson solution in cone. H^SO,.—B'2H.jSO,: 
brown plates. 

HAPHTHOPHENAZINE CAEBOXYIICACID 

0,.H,N,(C0,H). [above 300°]. Obtained by 
heating its nitrile with KOHAq under pressure 
at 225° (Brunner a. Witt, B. 20,2663). Neeles 
m. sol. water and most solvents. Cone.. HjSO, 
forms a deep-red solution, becoming yellow on 
dilntvm. t „ ,. 

Witriis 0,AOyNr [237°]. Formed from 
sodium naphthophenazine sulphonate and KCy. 
Forme a cherry-red solution in cone. HjSO,, 
becoming yellow on dilution. 

Naphthophenazine sulphonie acid 
C„H,(SO,H)N,. [above 290°]. Formed by siB- 
phonating naphthophenazine with fuming H.,SO, 
(85p.o.) (Brunner a. Witt.B. 20, 2660). Orange- 
red needles, sol. boiling water and alcohol. KOH 
yields yellow flakes of a eurliodol. H.,SO, forms 
an orange-red solution.—NaA' 2aq. 

HAPHTHOPIASEIENOL t>. Selenicm ob- 
cUNio ooMPoenns. 

HAPHTHOPIAZTHIOLE 0,oH,<§>S. 

[81°]. Formed by heating (aflj-naphthylenc-di- 
amine (2 g.) dissolved in alcohol, with n cone, 
solution of sodium bisulphite (15 c.c.) at 190" for 
7 hours (Hinsberg, B. 23, 1893). Long needles 
(from MeOH), m- sol. water. Pleasant odour. 
Somewhat volatile with steam. Weak base, 
Gives a yellow colour with cone. HjSO,. Bo- 
duced by tin and HCl to 11^3 and naphthylene 
diamine. 

HAPHTHOPICEIC ACID, so-caUed, o. Tbi- 

HUBO-O-NAPHTHOL. 

. HAPHTHO - aUIHALDINE w. {Py. 8)- 

lIlTHYL-SiaPHTBO-QUINOLmB. 

(a)-NAPHTH0aDIN0I,INE 0„H,N U. 

c!^N-CH' lieating a 

mixture of (a)-nitro-naphthalene, (a)-naphthyl- 
amlne, glycerin, and H^SO, (Skraup, M. 2,162 ; 
4, 460). Formed also by distilling its dioarb- 
oxylic acid (Doebner a. Peters, B. 23, 1236). 
White prisms (from ether), insol. water, sol. 
alcoW, ether, benzene, and dilute acids. Smells 
.like naphthylamine. On oxidation with chromic 
^d it yields the quinone 0 ,^,NOj or 

O.H.<^.o;OH;off “ 

crystals, [206^, sol. alcohol, benzene, ether, and 
BOlAq, msol. water. KMnOj oxidises it to 
phenyl-pyridine dioarboxylic acid. 

Salts.—Hydrochloride: pale-yellow 

needles.—B',HjPtCl,2aq: bright-yellow prisms, 
V. si. sol. water.—B'HjSO,; yellowish prisms, v. 
a. sol. water.—B'H,CrjO, 6 aq: needles, si. sol. 
aold water.-B' 0 A^ 0 «). 0 H • needles. 

Utthylo-iodiat B'MeI2a^. Nesdtoa. * 


Ocfdhpdrtds 0„H„N 4* 
QH,.OHrg.OH:OH.g.OH,.GH, ffiaBl. 

O^.OlCo-O.NH.CH,* 

berger, B. 22, 864). 

(/B)-NaphthoqTiinoliiie 0„H,N i.s. 

.CH:OH.g.^^:QH ^ [9403 (^bove 860<»). 


O.H<_ 

Formed by heating (fl)-naphthylamine (28 pts.) 
with nitro-benzene (13 pts.), glycerin (60 pts.), 
and cone. H,SO, (40 pts.) at 160°-160° (Skraup 
a. Cobenzl, AT. 4, 436). The crude product is 
neutralised with alkali, extracted with ether, and 
distilled. In this reaction (l, 2 )-bromo-(fl)-naph- 
thylamine [63°] maybe substituted for (fl)-naph- 
thylamine, and nitro-phenol may be u^d instead 
of nitro-benzene (Lellmann a. Schmidt, B. 20, 
3154). Formed also by beating (l,2)-nitro-(8)- 
naphthylamine with glycerin and H.JSO 4 (L. 
a. 3.). Obtained likeivise by distilling its carb- 
oxylife acids. . , , 1 

ProferlUs .—Colourless crystals, si. sol. water, 
sol. ether, alcohol, benzene, and acids. Its alc^ 
holic solution gives a brown colouration with 
FeCl„ and a green colour with cupric acetate. 

Beactiens.—l. KMnO, oxidises it to ($)• 
phenyl-pyridine dicarboxylio acid. 

Salts.—B'HC12aq: long needles, T, sol. 
water, si. sol. alcohol.—P^jH^PtClj aq: orange 
crystalline pp. — : short golden 

prisms.—BICIHCI. [ 0 .148°]. Yellow needles, 
obtained by adding a solution of ICl in HClAq to 
a solution of the base (Dittmar, i?. 18,161(>).-— 
Picrate [252°]. 

MethylO'iodidB B'MeI2aq. [200°-205°]. 
Light-yellow needles, exhibiting a blue fluores¬ 
cence in aqueous solution. 

Octohydride OjaH^N t.e. 
QH 4 .CH 4 .g.CH:CH.g.NH.gH, -goo]. obtained 
CH,.CH ,.0 -c.cii,.cn, ^ . 

by boiling (/ 3 )-naphtho-quinoline with isoamyl 
alcohol, and sodium (Bamberger, B. 22, 354). 
At the same time there is formed an isomeno 

_!-icH.CH 4 .CH; 


[91°]. 


Reference—0^'t; Oxy-metuyl-, and Pbxn w 

NAPHTUOQTJINOLINB. 

(fll-NAPHTHOaDIHOUNE CAEBOXTLIC 
. JJ o xTc • nn ✓CH:CH.g. N iQCOjH 
ACID 0„H,NOjt.&,C,H4<^ C.CH:CH 

[187°]. Obtained by oxidising methyl-(fl)-naph- 
thoquinoline with KMn 04 and H.JSO 4 (Seitz, B. 
22,261). White crystalline powder, insol. water, 
m. sol. boiling alcohol.—NaA' 2^aq. Crystals, 
si. sol. cold water.—BaA'j4aq: floooulent pp., 
becoming crystalline on long boiling; insol. 
water.—CuA'j IJaq: crystalline, insol. water.— 
B'iiCl: yellow needles, w si. sol. boiling dilute 
HClAq.—B',H»I’*'01.2aq: yellow needles, v. si. 
sol. hot dilute HClAq. 

(o)-Naphthoquinoline (Fy. 1, 8 )-dleartoxylte 

F'ormed by oxidising (a)-styryl-(o)-naphth(^^rf- 

ine carboxylic acid with cold aqueous KMnO. 
(Doebner a. Peters, B. 23, 12841. Groups of 
greenish-yellow needles, insol. cold water^^ wl. 
hot water, ether, cold alcohol, and dilute HClAq, 
V. Bor.‘oono. HClAq. „ , „ „ 

Salts.—The salts of fbe alkaltoand aMtae 
earths am v. sol. watex* The Pb and Cd s^tf 
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IM wUte pp».—ClnA"2aq: dirtjr-grsen* pp., sL 
■oL water.—Ag^": white floooulent pp. 

(^)-Iiaphth 04 iiinoUne-(P^. 1,8)-dioatboxyUo 

acid 0^.<0^.a.N=~ 0^0^^ [288“]. 

Formed by oxidation ol (o).styryl-(i8)-naphtho- 
quinoline oarboxylio acid by KMnO, (Doebner a. 
Peters, B. 23, 1240). Very slender light-yellow 
needles, si. sol. ether, cold alcohol, and benzene, 
T. sol. HOAo and alkalis.—BaA',aq : white 
llooculent pp.—Ag^A" : powder, si. sol. water. 
NAPHXHOaUIHOlINE SULPHONIC ACID 


0,.H.NS0,t.s.CA(S0.H)<gf^H-g^N:gH 

Obtained from (/9)-naphthylamine sulphonio 
acid of Forsling {B. 20, 2099) by heating with 
glycerin, HjSO,, and nitrobenzene (Iminerlioiser, 
B. 22, 404; cf. Gentil, B. 18, 201). SmaU 
needles, neatly insol. water. Very dilate solu¬ 
tions of the acid and its salts fluoresce blue._ 

BaA', 4aq. Splendid prisms. 

(aJ-NAPHTHOaUlirONE 0,.H,0, *.«' 

{'^)-Naphthaguinom. MqI. w. 


168. [126°]. 

Formation. —1. By oxidation of naphthalene 
by CrO, in HOAo (Groves, O. J. 26, 209; cf. 
Hermann, A. 161, 63).—2. By oxidising with 
chromic acid the following bodies : naphthylene- 
p-di^ine, and its acotylderivative (Liebennann 
a. Dittler, B. 6, 946), (a).napbthylamine and its 
sulphonio acid (Beverdin a. Nolting, B. 12,2306), 
(o)-amido-(a)-naphthol (Liebermann, A. 183,242), 
and the acetyl derivative of (a).naphthol (Miller. 
B. 14,1600). 

Preparation.—1. Naphthalene (10 g.) is dis¬ 
solved in HOAo (60 g.); to this is slowly added 
a solution of CrO, (30 g.) in water (20o.o.). The 
mixture is heated at 100°. Water (30 g.) is added, 
and the liquid, when cooled to 20°, filtered from 
naphthalene. From the filtrate water precipi¬ 
tates naphthoquinone. Recrystallised from light 
petroleum (Japp a. Miller, C. J. 39, 220; cf. 
Groves, O. J. 26, 209 ; Plimpton, 0. J. 37,684; 
Miller, Bt. [2] 43, 125).—2. (a)-Naphthol-orange 
(Tropeoline 000 No. l) is reduced to sulphanilio 
acid and (1:4) amido-naphthol, the latter is oxi¬ 
dised and the quinone purified by distillation 
with steam; the yield is 40 p.o.—3. By oxidation 
of (o)-naphthylamine (Ipt.) with H,SO, (6pts.), 
water (26pta.), and K,Cr.,0, (2|pts.), in the cold 
(Monnet, Beverdin, a. N61ting, B. 12,2306). 

Properties. —Yellow triclinic needles, which 
begin to sublime below 100°. Volatile with steam. 
V. si. sol. water and ligroln, v. sol. benzene, CS„ 
chloroform, ether, HOAo, cone. H,SO„ and boil¬ 
ing alcohol. Smells like quinone. Alkalis fown 
a rod^sh-brown solutiub. It is not attacked by 
SO. in ^the cold. Beads in alcoholic solution 
with primary amines forming compounds repi-e- 
Mnted by C^HjOjNB, which may be considered 
to be alkyl-amido-(a)-nBphtboquinones or more 
probably as oxy-(8)-naphtboqainone alkylimides. 
SecondaiT amines act forming oompounds re¬ 
presented by 0„Hd),NBB'; but diphenylamine 
wts only in ^presence of HGl. Tertiary amines 
do not react in this way. Hydro-naphthoquinone 
used instead of naphthoquinone, being 
oxidised by the air. Salts of amines may be 
used instead of amines. The oomponnds orys- 
miise in nesdles (Plimpton, 0. /. 87, 688). 


I^eaetions .—1. Naphthoquinone dissolves in 
aqueous K<)H and Na.CO„ and on adding acids 
a red body is ppd. This is also got by. oxidising 
naphthalene with CrO, in acetic aoid and 
neutralising the hot liqr-d with Na,CO. (A. 
Guyard, Bl. [2] 31, 64; Plimpton, C. J. 37, 641). 
It IS Boluple in benzene and ppd. from it by light 
petroleum as a dark-red powder. This substance 
was named carminaphthe by Laurent (Rev. 

, Scimt. 14, 660), who ascribed to it the formula 
|fCi,H,(>,.—2. Boiling nitric acid oxidises it to 
phthahe acid.-3. Boiling IIIAq and P redneeit 
to fiydronaphthoquinone [176°]. Tin and HCl 
act m lil .0 manner.-4. When boiled with an 
aqueous solution of an equivalent of hydro- 
naphthoquinone there is deposited on cooling 
dark-pur,ple crystals of naphthoquinhydrone 
CgaHijO,^. It is readily converted by oxidising 
agents ^into naphthoquinone and by ^editoing 
^ents into hydronaphthoquinone.—6. Brontim 
in presence of iodine forms di-bromo-naphtho- 
quinone [218°] (Miller, Bl. [2] 43, 126).—6. 
Heated with bemoic acid at 160° it forms 
needles of ‘ bonzonaphthone ’ C,,;HiA ? which 
may be purified by successive boiling with 
aniline, and alcohol (Japp a. Miller, C. J. 39, 
221). This body is insoluble in ordinary sol¬ 
vents and in aqueous NaOH. Aqueous KMnO, 
oxidises it to phthalio acid. It is not affected 
by ZnEt,, and therefore contains no hydroxyl.— 
7. Boiling fuming HClAq forms a green amor¬ 
phous powder, insol. water, alcohol, and ether, 
but partially dissolving in HOAo forming a blue 
solution (Krapp a. Schultz, A. 210, 178).—8. 
Phenyl-hydraehie reacts forming benzene-AZO- 
(o).naphthol 0,„H,(OH).NJ'h. — 9. On adding 
aqueous^atamoma to alcoholic naphthoquinone 
the liquid becomes brown and, by precipitation 
by water, a red-brown amorphous body is formed, 
probably Laurent’s ‘ carminaphthe ’ (Plimpton, 
0. J. 37, 641).—10. Yellow ammonium sulphide 
produces a red powder melting with complete de¬ 
composition at about 300-’ (Willgerodt, B. 20, 
2470). —11. When a solution of methylamine 
(acetate) is added slowly to a spiall quantity of 
naphthoquinone dissolved in alcohol, niethyl- 
amido-naphthoquinone C.oHANMo [232° nr/, 
cor.], is formed. It crystallises from alcohol in 
red needles, which are reduced by SO, forming 
a substance crystallising in white needles (Plimp¬ 
ton, G. J. 37,639).—12. When an alcoholic solu¬ 
tion of naphthoquinone is mixed with excess of 
aqueous dimcthylamine the solution neutral¬ 
ised with acetic aoid and the liquid allowed to 
evaporate spontaneously, there is deposited a 
substance C,„Il,0,NMe, which crystallises from 
alcohol in bright-red needles [118°] (Plimpton, 
O. J. 37, 642).—13. With ethylamine acetate in 
alcoholic solution a brown liquid is formed. If 
this is boiled with charcoal, filtered and evapo- 
ratnd deposits ethyl-amido-naphthoqninons 
CjoHANGt as red needles [140°]. It may ba 
sublimed, and is soluble in benzene, hardly so 
in light petroleum (Plimpton, O. J. 37, 640).— 
14. Aniline in alcohoUe solution forms a red 
Hquid. If this solution is heated to boili^ and 
poured into water, the pp. washed with dilute 
acetic aoid and crystallised from alcohol, aniiAal 
charcoal being used, the product is phenyl -amido* 
naphthoquinone 0„H,0,NPh [191°] (Plimpton, 
0^‘j. 87,686). It orystatUsea in nd needles, v. 
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•oL hot aloohol, benzene, and ether. Insol, light 
p^olenm. It (orme a o^son solntion In eonh. 
E^SO, trom which it ia ppd. nnohanged by water. 
It feme a purple zolntion in alooholic potash. 
It is not attacked by acetic or benzoic anhydride. 
It is attacked by cone. HOI at 170° and by 
aqneons SO, at 125°, aniline being i^mong the 
products (Plimpton, 0. J. 87,635; cf. Zincke, B. 
12, 1646; 14, 02).—16. p-Bromo-aniline forms, 
in like manner, when heated with (a)-naphtho- 
qninone or oxy-(a)-naphthoquinone, red needled 
[266°-269°] (Baltzor, B. 14,1899).—16. m-Nitro- 
yields 0,„H,{NHC.H,NO,)0, [270°] (B.). 
17. p-lfitro-anilin$ forms 0„H,(NHti,H,N0;)0, 
melting above 270°, which may be reduced to 
C„H.{NH.O.H,NH,)0, [177°] (B.).-18. Ethyl- 
anilint produces C„,H,(Nl’hEt)0, crystallising 
in violet needles [165°] (Klsbaoh, B. 16,1810).— 
19. 9.-Tqluidine forms C„H,(NHC,H,)02 crystal¬ 
lising in red needles (Elsbach, B. 16, 689).—20. 
^Toluidine forms 0,jB,(NHC,H,)0,crystalliaiDg 
Rom alcohol in red needles [200°] and forming a 
orimson solution in cone. H,SO, (Plimpton, C. /. 
87, 638; Elsbach, B. 16, 687).—21. Diphenyl- 
amine forms C„H,(NFb,)0, crystallising trom 
aleohol in needles [164°] (Plimpton). 

0«w.O.H.<g(Nra)-^or 

°*^‘<c|Noj!cH- Nitroso-{a)-naphlhot. 
Formed, together with a greater quantity of the 
(0)-oxim of (8)-naphthoquinone, by the action 
of nitrous acid on (a)-naphthoi (Fuchs, B. 8, 
626). Prepared by the action of hydroxylamine 
hydrochloride on (a)-napbtboqniDone (Gold¬ 
schmidt, B. 17, 2064). Yellowish needles, de¬ 
composing at about 190°. V. sol. alcohol and 
ether, si. sol. CS, and hot benzene. Slightly 
volatile with steam. Dissolves in alkalis, but is 
reppd. by GO,. Does not colour mordants (Eos- 
bmecki, B. 22, 1347). Reactions. —1. Nitrie 

aeid converts it into di-nitro-(a)-naphthol. — 
2. Alcoholic K,FeCy, forms nitro-(a)-naphthoL 
— 8. Pd, forms 'B’-di-chloro-naphthalene 
[68^. — 4. Phfnyl cyanate unites, forming 
0,A(OH|:NO.CO.NHPh, which crystallises in 
yellow pnsms [170°] (Ooldsobmidt a. Strauss, 
B. 22, 3106).—6. BoUing with aniline and HOAo 
yields phenyl - (8) - amido - (a) - naphtbo - qoinone 

anilide 0,.H,(NHPh)<gpj, [187° oor.](Br5mme, 

B. 21, 893).—6. p-ToIuidine forms, in like 
manner, p-tolyl-amido-(a).naphthoquinone p- 
toluide [183° cor.] (B.j.—7. ’Ir-Cumidine forms 
4'-oamyl-amido-(a)-naphthoqninone ik-cumidide 
[181° cot.].—8. Naphthylamine forms (a)-naph- 
thyltamido>(a). na^tboqninone -(al-naphthaUde 
[178° oor.].—9. Bromine in Hum forms di- 

biomo-»-naphthoqainone ozim 0„,H,Br,<^QQ 

[175°] (BtOnune, B. 21, 391). MeUtyl ether 
A’Me. [100°]. Yellow cnstals; v. soV. aleohol, 
ether, and benzene, inso], water; dissolves in 
HJBO, wiUi a yellow colour (Hinski, B. 17,2689). 

Dt-oxim C,A(N0H)J:1:4]. [207°]. Formed 
by boiling the mono-oxim for two days with 
hydroxylmnine and alcohol (Hietzki a. Ouiter. 
mann, B. 21, 433). Slender colourless needles, 
sol. alcohol and ether; decombosed by melting. 
With^ it yields 0,A(N0A5), [160«1. Tin 
HCl reduqe it to ns^ih^lsBe-dismuiA. 


Alkaline EMnO, oxidises it to di-nltroM-iMijph 
thalene 0,ACNO)» a yellow pomer, «zplodin( 
at 120°. 

Di-ekloro-di-imide 0,;Hj(HCa), {187°]. 
Formed from naphthylene-p-diamine hydro¬ 
chloride and a cold solution of bleaching powder 
(Friedlknder a. BOckmann, B. 22,691). Yellow 
needles (from alcohol and xylene), smelling 
strongly like qninone. Beconverted by reducing 
agents to naphthylene-diamine. Cone. HClAq 
in HOAo converts it into di-ohlora-(a)-naphtho- 
qoinone [190°]. 

Di-phenyl-dUmide 0,A(NPh), [187^. 
Formed by heating benzene-azo-(a)-napbtbyi- 
amine with aniline at 160° (Fischer a. Hepp, A. 
266,264). Golden plates, si. sol. alcohol. 

Tetrahydride 

Obtained by oxidising (a)-naphthylamine tetra- 
hydiide with bra,Cr,0, and E,SO, (Bamberger a. 
LengfqSd, B. 28,1181). 

(8)-l}aphthoqninone S’or- 

matiim .—By oxidation of amido-(8)-naphthol, 
which is got by rednoing its (a)-oxim (nitroso- 
(8)-naphthol) (Stenhonse a. Groves, 0. J. 32, 
47; 33, 416; A. 189, 163; 194, 202; Lieber- 
mann a. Jacobson, A. 211, 40). The amido-i8)- 
naphthol may also be obtained by reducing (8)- 
naphtbol orange («. Azo- compounds). 

Preparation. —Amido-(8)-naphthol hydro¬ 
chloride (1 pt.) is dissolved in saturated aqueous 
SO,, and when cold the solution is poured into 
ferric chloride solution (12 pts., containing 1-2 
pts. Fe,0,). The qoinone is deposited as golden 
needles (Groves, 0. J. 46,2981. 

Properties. —Orange needles (from alcohol) 
or red needles (from ether). Softens and de¬ 
composes at 115°-120°. Has no smell. Is not 
volatile with steam. Dissolves in alkalis, form¬ 
ing a yellow solution, which absorbs oxygen 
from the air. 

Beactums.—l. Boiling nitrie acid forms 
phthalic acid.—2, SO, reduces it to hydro-(8)- 
naphthoquinone. HIAq acts in like manner 
(3. a. G.). Tin and HClAq reduce it to ‘ di¬ 
naphthyl dihydroquinone ’ C,,H„0, crystallising 
in colourless needles [178°] (Kom, B. 17,3024). 
3. Dilute H,SO, forms, on warming, ‘ di-naph- 
thyl-diquinhydrone ’ C*H„0„ a black insoluble 
powder (S. a. G.).—4. Chlorine passed into its 
solntion in HOAo forms chloro-naphthoquinone 

and the compound which. 

crystallises in monoclinic needles (containing 
2aq) [112°], and, when anhydrous, melts at 128° 
(Zincke, B. 20, 2892).—6. An alcoholic solution 
alaniUne forms the anilkde 0„H„NO„ probably 

oxy-(a).DaphthoqninoneanilideO,A(OH)<^^pji 

(Liebermann a. Jacobson, A. 211,76; Zincke, B. 
14,1494). This substance crystallises in red or 
yellow needles melting above 240°, insol. water, 
sL sol. alcohol and hot benzene. It is split up 
by boiling acids into aniline and oxy-ia)-naphtho- 
quinone. Boiling HOAo converts it into phenyl- 
smido-(a)-naphthoqninone. With NaOEt and 
alkyl bromides It gives the compounds 
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», wUoh ii formed by heating 
ji'brwo-(a)>liaphthol with aniline, is probably 
the anilide ol phenyl-amido-(/})-naphthoquinone 

O.A(NPhH)<^p^. It orystallises in oiange- 

red needles [179°] (Meldola, C. /.46,167; cf. 
Kincke, J9. 16, 481). tChis body has also been 
desarilwd as di> phenyl-di-imido-naphtbol 
C,.H,(0H)(NPh),(Grieg8,B. 18, 128). The oor- 
responding di-p-toluide [o. lt6°] and di-(8)- 
naphthalide [247°], prepared by the same reac- ' 
tion from di.bromo.(a)-naphthol, are probably 
sonstituted in a similar manner.—6. Ethyl- 
onilim forms phenyl-ethyl-amido-{)8)-naphtho- 
quinoneO|Jtt,(NPhEt)0,? which crystallises in 
thick red needles [166°], insol. NaOHAq, and is 
resolved by dilute HClAq into ethyl-aniline and 
(8)-oxy-(a)-naphtboquinone (Elsbach, B. 15, 
691).—7. o-Toluidine forms 0„H„N0» pro- 

bablyO,,H.(OH)<^j, ^ , which orystallises in 

red needles, sol. NaOHAq. It is not affected by 
HOAo at 160°. Boiling dilute HClAq splits it 
up into o-toluidine and (/3)-oxy-(o)-naphtho- 
quinone lElsbaoh, B. 16,689).—8. p-Toluidine 
forms the p-toluide 0„H„N0p probably 

0,A(OH)<^ jjg, which crystallises in red 

needles [246°], sol.*NaOHAq. On heating with 
dilute HClAq at 180° it forms (8)-oxy-(a)-naph¬ 
thoquinone, and this body is probably an inter¬ 
mediate product in the conversion ol (8)-naph- 
thoquinone p-toluide into (o)-naphthoquinone 
n-toluide, which takes place on heating with 
acetic acid at 160° (Elsbach, B. 15, 686). It 
gives the following ethers :--C|,H,.;MeNOj [150°], 
0„H,^tN0, [187°], and C„H,^rNO, [139°] 
(Zincke a. Brauns, B. 16,1969).—9. Boiling with 
ammomum acetate forms (8)-naphthazine. 

Phenyl hydraeide 

.H,. 

Beneane-o-iuo-{a)-naphthol. [138°]. Formed by 
the action ol phenyl-hydrazine hydrochloride 
upon (8)-naphthoquinone suspended in acetic 
acid (Zincke a. Bindewald, B. 17, 3030). Long 
red needles, sol. hot alcohol and hot HOAc, 
insoL water. Does not combine with acids or 
bases. Yields amido-naphthol on reduction with 
SnCl,. Bromine in HOAo forms OnH^Br^NjO 
[216°-219°]. 

o-Tolyl-hydraeide 0„H,4N,0 j.e. 

NHC H,* plates, with 

golden lustre, v. e. sol. aloohoL Beduced by 
BnOl, to amido-naphthol. Nitric acid oxidises 
it to di - nitro • naphthol. Bromine forms 
0„H,^r,N,0 [264°], * 

p-Tolyl-hydraeide 0 „H, 4 N ,0 i.e. 

°iJ®*°Cn.NH0,H,‘ 

(Zinoke a. Batbgen, B. 19, 2491). 
b„H„Br,N,0 [136°]. 

(4).OaimOA<o^SGH- 

M-naphthol. [109'6°]. S. (alcohol) 2-4 at 18°. 
Prepared by adding a concentrated aqueous 80 « 
lation ol NaNO, (60 pts.) to a boiling solution ol 
(/J)-naphthol (100 pts.) and ZnCL (76 pts.) in 
fpMt(600|^). Alteroooling,an(i standing for 
soma hoars, the brown sine salt which sspalates 
ia washsd with alaohol, suspended ia watse 


(lOOQ pts.), and digested for a diort time with 
NaOH (90 pts.). Alter cooling, the sodium salt is 
filtered oft, washed with a little water, and de¬ 
composed by cold HCl. The yield is 110 p.o. ol 
the naphthol (Henriques v. Ilinski, J3.18, 704; 
ef. Groves, 0. J. 46, 298; Stenhonse a. Groves, 
C. J. 32,^7 : A. 189, 146! Fuchs, B. 8, 1028). 
Properties .—Thin plates or short thick oran^ 
prisms. V. si. sol. boiling water, si. soL ligro'in, 
V. e. sol. ether, benzene, and HOAo. Volatile 
with steam (when pure). Beactiona. —1. 
Aqiieous ammonia at 100° forms a compound 
C,„H,NjO, probably the oxim ol naphtho- 

quinonimide which crystal¬ 

lises Irom alcohol in green needles [162°], 
soluble in alcohol, ether, acids, and alkalis. It 
is converted by nitrous acid into an unstable ni- 

trosamine [244°], which (oriAS the 

salts KC,,H,NjOj and AgC, 5 H,N,Oj. Naphtho- 
quinonimiJe-oxira is reduced by ammonium 
sulphide to a base 0„HjN.^ [92°-96°]. Naphtho- 
quinonimide-oxim forms the salts K 0 , 4 H,N. 40 , a 
red powder; C,JH,NjOn01, yellow plates; 
(C„H,NjO),H,PtCl,2aq, orange needles, and 
C,„H,N 50 HNOr—2. Dilute nitric acid forms 
nitro-naphthol.—3. Ammonium sulphide loducea 
it to amido-naphthol.—4. Chlorine passed into 
a cold solution ol the oxim in chloroform yields 
„ „ ^C(NOH).CO 
tJ«“4<kcH=CCl’ 


crystallising in yellowisk 


needles 

Forms 


red needles (Zincke a. Schmunk, A. 257, 133). 
This body takes up more chlorine, forming 

CHCl’ crystalliseB in 

white needles [186°], and when treated with 
potash changes to the di-chloro- derivative 

0,H,<^^22^CC1 [1 ®®°]-—bromine added 

to its eolation in chloroform unites forming 
CijHjNOjBrj crystallising in colourless needles 
[131°], which diasolve in alkalis, changing to 

crystalhsing in yellow 

needles [172°]. The last body is also formed by 
adding bromine to a solution ol (8)-naphtlio- 
quinone (a)-oxim in cold HOAo. Bromine added 
to a hot solution in HOAo forms a bromo-naph- 
thoquinone [201°] (BrSmme, B. 21, 886).— 

6. Phenyl eyanate forms 

crystallising in felted needles [128°] (Goldsdimidt 
a. Strauss, B. 22, 8108).-7. SO, or NaHSO, 
acting on its alcoholic solution form amido- 
naphthol sulphonio acid ^ohmidt, /. pr. [2] 42, 
166).—8. Aniline in HOAo forms th6 same 
phenyl-amido-naphthoquinoneanilideas it forms 
with the two other naphthoquinone-oxinib 
(Bromme, B.21,893). Salts.—NaA': greenpp. 
(feom atcoholio solution), si. sol. water.—KA's 
lustroifs green plates, sol. water and aleohoL— 
NH,A': green plate8.-CoA',: brownish-ted pp. 
—CoA',: purple-red pp., soluble without altera¬ 
tion in alcohol, aniline, phenol, cone. H,SO,, and 
HNO,; it is very stable towards acids, alkelis, 
oxidising hgents, and reducing agents (Ilintki a. 
Knorr, B. 18,699).—NiA',: brownish-^oWpp., 
si. sol. water and alcohol, easily decomposed by 
acids WSerence from the cobalt salt).—FeA',: 
'bUok pp., insol. water, t. sol. aniline, forming a 
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dwrk‘brawn solution.—CuA',; lustrous browi»pp.i 
■ol. dilute HOlAq and 60 p.o. acetic acid.—AgA'; 
reddish-brown powder, insol. water and alcohol. 
Ag(NH,)A j: slender green needles, insol. water 
and alcohol.- AgHA',<) microcrystalline brown 
pp., sol. alcohol (llinski, B. 17, 2581; 18, 2728). 

Methyl eth 0 r of the {tt)-oxim /- 

needles, t. sol. alcohol, ether, and benzene, m. 
sol. hot water, si. sol. cold ligroin. Forms a 
deep-red solution in H^SO,. Yields (o)-anii<Jo- 
(/J)-naphthol on reduction with tin and HClAq 
(Qoldschmidt a. Schmid, B. 18, 671). ' 

Ethyl ether of the {a)-oxim 
0„H,0(N0Et). [dO^-OO”]. Needles (from al- 
co^l-ligroin) (llinski, B. 19, 311). » 

Bensopldsriuoti»eC|oH,0(NOBz). [111°]- 

{ffJ-Okim (ffi-NUroso- 

(a)-naphthol. [148°] (W.) i [162°] (G.). This is 
the chief product of the action of nitrous acid on 
(o)-naphthol (Fuchs, B. 8 , G26). It may be se¬ 
parated from the oxini of (al-naphthoquinone («. 
supra), which accompanies it by means of their 
sodium salts (Worms, B, 16, 1816). It is also 
obtained by boiling ((3)-naphthoquinone with 
hydroxylamine hydrochloride for half an hour 
(Goldschmidt, B. 17,216). Yellow needles (from 
benzene), almost insol. cold water, m. sol. etlior, 
V. sol. alcohol. Somewhat volatile with steam. 
Cone. H.jSO, forms a deep-red solution. Not 
decomposed by boiling alcoholic potash. 

Beactione. —1. Bromine acting on its solution 
in chloroform unites forming a dibromide 
0„H,NOjllJrj, crystallising in grey leaflets [1.55°] 
(BrSmme, B. 21, 390). Bromine acting on its 
solution in HOAc yields the bromo- derivative 
C,JH,BrNO„ separating from alcohol in yellow 
crystals [176°] (B.).—2. Alkaline KjFeCy„ oxi¬ 
dises it to (fl)-nitro-(a)-naphthol.—3. Nitric acid 
forma di-nitro-(o)-naphthol andphthalic acid-—■ 
4. Phenyl cyanate unites with it, forming 


in greenish-yellow prisms (containing benzene) 
[130°] (Goldschmidt a. Strauss, B. 22, 3106).— 
6 . Aniline in HOAc forms the same phenyl- 
amido-naphthoquinone anilide as with the other 
two isomeric oxims (Bromme). 

Salts.—NHjA': lustrous green necdles.- 
NaA' (dried at 110°); reddish-brown powder, 
insol. cone. NaOHAq, m. sol. water and alcohol. 
—KA': lustrous green plates.—BaA', 2aq: 

bronzed plates.—PbA'^: dark-brown scales, 
insol. water.—AgA': brownish-red pp. 

Methyl ether of the (0)-oxim 
O.H,<WOMe). 

[98°]. From the Ag salt 

and Mel (Fuchs). Formed also by heating (3)- 
naphthoquinone with the hydrochloride of tho 
methyl ether of hydroxylamine (Goldsohfhidt a. 
Schmid, B. 18, 671, 2224)^ YeUowish-green 
needles, v. sol. alcohol. EeJuced by tin and 
HCl to (fl)-amido-(B)-naphthol. 

BtApI ether 0 ,AO(NOEt). [101®]. FUt 
greenish-yellow needles. 

Beneoyl <i«rt«o<ioeO, 0 H,O(NOBz). [162°]. 

DUxim 0,A(NOH)r [149°] (G. a. S.); 
1166°) (B.); [181°] (K. a. M.). Formed by 
mnmng either the (a), or the (3)- ozim in con¬ 


centrated methyl-alcoholic solution with hy¬ 
droxylamine hyorochloride at 100° (Goldschmidt 
a. Schmid, B. 17, 2066; BrOmme, B, 21, 392). 
Formed also by adding an alkaline solution of 
hydroxylamine to a cold solution of the (a)-oxim 
in caustic soda (Kehrmann a. Messinger, B. 23, 
2816). Yellow needles, fotming a reddish-yellow 
solution in alkalis, and a dark-red solution in 
On warming with dilute H^SO, or with 
alkalis it is converted into an anhydride. 
''Phenyl cyanate also brings about this change 
(Goldschmidt a. Strauss, B. 22, 3107). Phenyl 
hydrazine edmbines, forming 0„H„N,Oj, which 
crystallises from alcohol in tufts of long needle) 
[105°-188°] (Polonovsky, B. 21,182). Stannoui 
chloride reduces it to naphthylene-(l, 2 )-diamina 
Alkaline K,FeCy, oxidises it to di-nitroso-naph 
thalene 0,oH I ,(N 0).„ which crystallises in needles 
[127']; insol. water and alkalis, v. sol. alcohol 
(Leuokart, B. 19,174,349). The dioxim colours 
iron and'cobalt solutions brown.—KC,„H,N.Og: 
browniah-Ved amorphous pp., obtained by adding 
ether to an alcoholic solution of the dioxim and 
KOEt' (llinski, B. 19, 342). — AgC,oH,N.A 5 
dark-rod pp., obtained by adding ammoniacal 
AgNOjto an alcoholic solution ol the dioxim. 

(a)-Methyl ether of the dioxim 

. [159°]. Formed by 

action of hydroxylamine on the methyl ether of 
the (a)-oxim. Insol. water, sol. alkalis. 

(3) - Methyl ether of the dioxim 

Formed from the 

silver salt of the dioxim and Mel; and also by 
the action of hydroxylamine on the methyl ether 
of the (3)-oxim. Yellow oil, turning brown in 
air. Sol. alkalis. 

(a) - Ethyl ether of the dioxim 

warming an alcoholic solution of theethyl etherof 
tho (o)-oxira with hydroxylamine hydrochloride. 
Green needles (from alcohol); insol. water.— 
KCijHuNgOg: brown needles. 

Anhydride of the dioxim 
C,oH, <^>0. [78°]. Formed from the dioxim 

by the action of AcCl, alkalis, or acids. Formed 
also by heating the (a)- or (3)-ozim with an 
alcoholic solution of hydroxylamine hydro¬ 
chloride at 160° (Qoldschmidt, B. 17, 216, 801). 
Long colourless monoclinic needles (from ligroin). 
Insol. alkalis. 

Pm-Naphthoquinone SA 

VO—0 

pTT.Q_ri_C-CH 

CH-CH 0 Ch'cH' quantity la 

the product of the oxidation ol di-bromo-(a)- 
naphthol by fuming nitric acid (Meldola a. 
Hughes, C. d. 67, 632). Slender, pale-yellow 
needles; no deflnite melting-point observed. 
Blackens and decomposes above 220°. SI. sol. 
boiling dilate NaOH. Gives axl azo- compound 
.^th phenyl hydrazine. Not reduced by cold 
aqueous 80^ Zinc-dust and HOAc reduces it 
to the corresponding dioxynaphthalenB, which 
blackens at 205° and forms a dlacetyl derivative 
melting at 227°. 

' Befertnoes. — Amno-, AioDO-on-, Baone-i 




BBoKo-iinco-, OaiiOBO-, Knso-, ax-d* Oxx- 

HUBTBOQCHtOHS. 

KAFHTHOQtTIKOZrE-FHENAZIHB 

*>7 heating o- 

nitro-phenyl-amido-naphthoqninone with aloo- 
holio ammoninm sulphide (Leicester, B. 23, 
2797). Green plates (from alcohol). Its alco¬ 
holic solution is brown with green fluorescence. 

NAFHIHOdOlNONE FHENYL-HTOBAZ- 
XBE V. Semene-Kzo-naphthol. i 

HAPHTHOQUIHOKE-XOLAZISE 

C*H‘<CO.aN;c:CH-oL by reduction 

of o-nitro-tolyl-amido-(a)-naphthoquinono with 
alcoholic ammonium sulphide (Leicester, B. 23, 
2797). Steel-blue plates with green lustre, form¬ 
ing a green powder. Cone. H-^SO, forms a green 
solution. Its solutions in alcohol or HO Ac are 
greenish-yellow with faint moss-green fluor¬ 
escence. ^ 

HAFHTHOQUIHONE TOLYL HXl^AZISE 

V. Tobtene-^zo-naphlhol. 

NAPHTHOQUINOXALINE O.ANi 

®*H«<ChJch!c!n:CT • ^62°]. Formed by 

warming naphthylene-(ai3)-diamino with the 
bisulphite compound of glyoxal in presence of 
some HOAo (Hinsberg, B. 23, 1394). Small 
colourless needles; v. sol. alcohol and ether, si. 
sol. hot water. Volatile with steam. Cone. IIjSO, 
gives a deep-red colour, turned yellow by addition 
of water.—The sulphate crystallises well. 
The platinochloride is si. sol. water. 

HABHTHOQUISOXIM o. Oxim of NArnino- 
QUINOtm. 

NAPHTHOSIYEIl v. Lactone of pm-AMino- 

SATHTHOIO ACin. 

NAPHTHOTOLAZINE v. ToLUNAPninAziNB. 
(o).NAPHTHOXIKDOLE 0,.^I,N0 

[245°]. Formed by the ac¬ 
tion of mineral acids on the sodium salt of (o)- 
naphthindole sulphonio acid (Hinsberg, B. 21, 
116). Colourless needles (from alcohol). Yields 
a nitroso- derivative, which on reduction and 
subsequent oxidation forms (a)-naphthisatin. 

(fl) - Kaphthoxlndole C„H,<;^gP>CO. 

[234°]. Formed by the action of mineral acids 
on (/3)-naphthindole sulphonio acid (Hinsberg, 
B. 21, 114). Faint greenish needles. SI. sol. 
water, v. sol. alcohol, other, HOAc. Not attacked 
by mineral acids. Cone. KOHAq dissolves it 
without change. Baryta-water at 160° in sealed 
tubes yields the Ba salt of a strong acid. NaNO, 
in HOAo solution gives a nitroso- derivative [c. 
240°], crystallising in yellowish-red needles. 
11. sol. alcohol, ether, HOAo, si. sol. water. 

NAPHTHOXY-ACETIC ACID v. Naphthyl 
dtrimative of Gi.tcoi.mo acid, vol. ii. p. 639. 

HAPHTHOYL-BENZOIC ACIB 0„H„0, ».s. 
0„H,.C0.0 H,.COjH [173-^]. Formed by the 
action of phthalio anhydride on naphthalene in 
presence of AIQ), (Ador a. Crafts, O. B. 88,1366). 
Small white prisms (from dilute alcohol). Its 
Ba salt orystallises from alcohol in very hygrd- 
scopio needles. Cone. H^SO, converts it into 

naphthanthraqninona (Slbs, 

B. 19,2209). 


LTHYL. m 

HAPHTHOYl-CYARIBS v. NitriU of Nabs- 

IHTl.-aiiTOZTMa ACID. 

HAPHTHOYL-FOBUIO ACID v. Niphthti,. 

OI.TOXTMO AOm. 

(aa).DIlIAPHTHYI, C.,„H„ i.«. (O.^H,),. MoL 
w. 264. [164°]. (above o60°). V.D. 8-67 (oalo. 
8-77). 

ForAation. —1. Together vrith phthalio • acid 
and other bodies by heating naphthalene with 
MnO^ and dilute ILSO, (Lessen, A. 144, 77).— 

2. By distilling (i8j8)-dioxy-dinaphthyl (1 pt.) with 
sine-dust (12 pts.), the yield being 65 p.o. of the 
theoretical (Walder, B. 16, 2170; Julius, B. 19, 
2649).— 3 . By distilling {0)-‘ dinaphthyl diquin- 
one’ CjjHioO, with zinc-dust (Kom, B. 17, 
3019).—4. By diazotising di-amido-dinaphthyl 
(naphthidine), and boiling the tetra-azo-dinaph- 
thyl siflphate with alcohol (Nietzki a. Groll, B. 
18, 3256). 

Preparation. —Naphthalene is bsiled with 
MnO^andHjSO, (diluted with more than its own 
bulk of water). The product is boiled with water, 
filtered, and the residue extracted with Ucobol, 
the alcohol boiled ofl (in a current of air), and 
the residue distilled. The fraetion coming over 
above 360° is boiled with light petroleum and 
animal charcoal, filtered, and allowed to crys¬ 
tallise (Watson Smith, 0. J. 35, 225). No 
compound is formed. 

Prqperfic.!.—Colourless plates (by sublima¬ 
tion), V. sol. benzene, CS.^, HOAo, and ether, 
m. sol. alcohol. Its solutions exhibit blue 
fluorescence (K.). 

Picric acid compound 
C.,H„2C.H,(NOJ,OH. [145°]. Eeddish-brown 

(a)3)-Dinaphthyl 0»H„. [76°] (S.); [80°] 

(W.). V.D. 8-78 (calc. 8-77). Formed, together 
with a larger quantity of the (00)- and a very 
little of the(oa)-isomerides,by passing the vapour 
of naphthalene, mixed with SbCl„ through a 
red-hot tube (Watson Smith, 0. L. 32, 659). 
Small six-sided tables, m. sol. alcohol, ether, and 
benzene than tlte (i3^)-iaomoride. 

Pi crate Ca,H„.0,Hi(N0J,0H. [156°] (Weg 
soheider, B. 23, 3199). • 

(0A)-Dinaphthyl C..oH„. Isodinaphthyl 
[187°] (S.): [189’] (G. a. T.). V.D. 8-73 (dale, 
8-77). . , , 

Formation.—!. By passing naphthalene 
through a red-hot tube (Watson Smith, C. J. 
24,1184).—2. By passing naphthalene and CCl, 
through a tube at dull-red heat 4C|,H,+ CCI 4 
= 2 Ca,H ,4 + 4HCl-(-C (Watson Smith, 0. J. 35, 
229).—8. By passing through a red-hot tube, 
naphthalene with chloroform, (o)-bromo-naph- 
thalene, SbCl, or SnCl,.—4. By heating, to red¬ 
ness (o)-bromo-naphthalene with naphthalene 
and soda lime (S.).— 6 . By passing C,oH, and 
C„H,Br through a red-hot tube packed with 
Fo,0, is.).— 6 . By distilling aluminium (fl). 
uaphtbol (Gladstone a. Trite, 0. J. 41, 16).— 
7. By dropping isoamyl chloride upon naph¬ 
thalene (100 g.) and AlCl, (26 g.) at 120°; pent¬ 
ane being also formed (Boux, Bl. [2] 41, 379). 

. Properties.—Plates (from benzene), with 
slight blue fluorescence. Much less sol. alco¬ 
hol, ether, and benzene than either of its iso- 
merides. On oxidation with KMnO, 0 * dilute 
HNO, at 160° it yields phthalio acid. OrO, in 
HOAo produces a quiuone OmEmO^. 
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Pioiie aoid oomponnd 
OJff„20A(NOJ,OH. ^[1840]. Onnge prfenns 
(We^heider, B. 23, 8200). 

(^; 8 )-Oinapht]> 7 l snlplioiiid MidOnH„SO,£A 
0,^,.0,^,S0,H. Prepared by heating (0fi)- 
dinaphthyl (16 g.) with cone. H,SO, (3g.) lor 
6 hours at 200° (Watson Smith a. Tahamatso, 
O. J. 89, 662).—CaA',2aq: white needles, m. 
sol. hot water, insoh alcohol, ether, and benz¬ 
ene.—BaA',2aq? 

(08)-Oinaphthyl disnlphonie aeld 
0„^(SO,H].0„H,(SO,H). Two isomerio aoids 
o{ this formula are formed by heating {0P)- 
dinaphthyl (10 g.) with cone. H,SO, (7 g.) at 
190° for 6 hours (3. a. T.) One gives an in¬ 
soluble barium salt, the other forms BaA"iEaq, 
V. sol. water, and PbA"!cag, a yellowish-white 
crystalline powder. ' 

(ggl-Sinaphthyl tetrasulphonie acid 
C,JH,(SO^)>C,,H,(SO,H),. Formed by heating 
(8g)-dinaphthyl with an excess of Nordhausen 
Bcdphnrio acid (S. a. T.).—Pb,A'’'6aq: v. sol. 
water, insoU alcohol, ether, and benzene. 

Beftrenca. —Bi-xmido-, Di-bbouo-, Tbiba- 
CBLOBO-, and Bnso- niMAPH'm'nu 
NAPHIETh-ACBIAUlDIBE 
CHj.O(Bffi.BHO„S4. (a) - Naphthyl - ethenyl - 
amtdint. Prepared by the action of (a)-napbthyl- 
amine hydrochloride on acetonitrile at 166° 
(Bemthsen a. Trompetter, B. 11,1768).—B'HCl: 
soluble prisms.—B',E[,PtCl,: small yellow tables. 
—BTSjOjO,: small crystals.—B'^HjSO,: white 
crystals.—B'HNO,: oil. 

Ili-(a)-naphthyl-acetamidine OaH„N, t.e. 
CH,.C(N0,A)-1 ^B^iA- Formed from (a), 
naphthylamine (6 mols.), AcOl (3 mols.), and 
P(h, (Hofmann, J. 1866,416). Besinoos. 

l>i-(3).naphthyl acetamidine 
CHrC(HO..H,).NHO„H^ [168°]. Formed by 
heating (8)-naphthylamine (6 mols.) with AcCl 
(8 mols.) and PCI, (1 mol.) at 160'* (Masohke, 
O. 0.1886,824). 

(o)-»APHTHTI,-ACKnC ACID 0„H„0, i.«. 
Oi,H,.CELCO,H. [131°]. Pre(iared by heating 
M-naphthyl-glyoxylio acid with HI and P 
^essnech, B. 1^ 641). Long silky needles. 
Ml. alcohol, ether, acetic acid, benzene, and hot 
water, td. soL cold water. 

Amide 0,.H,.CH,.C0.NH, [181°] (B.); 

E 164°] (W.). Formed from the aoid (B.) and per- 
aps also by the action of yellow ammonium 
sulphide on (a)-naphthyl methyl ketone (WiU- 
gerodt, B. 21, 634). Colourless needles, soL 
benzene, acetic acid, ether, C3„ and hot water. 

mtrileC,,a,.CB^CN. (above300°). Formed 
from the amide and F,0,. Oil. 

DI-VAPHTHTL-ACETTLEKE 
0„H,.0i0.0,A. [223°]. (above 860°). Ob- 
t^ed by Stilling ezo-di-chloro-di-naphthyl- 
ethylene or sso-m-obloro-di-naphthyl-ethane 
(1 pt.j with soda-lime (10 pts.) (Grobowski, 

11, 801), Long silky needles (nom alcow). 

(a).irAPEIHTL-ACBYLIC ACID 0„H,«0,i.s. 
0,jk,.ClB:0BiC0JB. {a)-Napii.tho<dnnamie acid. 
[207°] (L.); [212°] ffl.). S. -014. Obtained by 
heating naphthoic rudehyde (2 pts.) with sodipm 
acetate (1 pt.) and Ac,0 (20 pts.) at 170° (Lngli, 
6.11,894: Brandis, B. 22,2166). Needles, m. 
soh hot water, v. sol. alcohol and ether. Oxi¬ 
dised by KMnO, to naphtluda aldehyde and 
Baphtbm aoid. Combines with bromine tonn- < 


fag 0',E, C®®r.0HBr.C0,» [189°]. - EtBr at 
100° yields O„H,.OHBr.OH*.0OjH [916°].— 
CaA',: plates.—BaA',: needles.—OuAV—AgA': 
white pp., blackening on exposure. 

NAPHTHTh-AllYl-THIO-DBEA 0„H„N,S 
U. 0,ANH.0S.NH0,H,. [146°]. Formed 

from (a)-naphthylamine and oil of mustard 
(Zinin, A. 84, 846 j Prag^r, B. 22, 8000). Crys¬ 
tals, insol. water, v. sol. alcohol and ether. 

Dinaphthyl-allyl-4>-thionrea v. Dz-NAPiimn- 
jmno-Tnio-cABBAUio xibbb. 

Xo)-HAPHTHYl-AinDO-ACEnC ACID 
OiAiNO, U. 0„H,.NH.OHj.CO,H. Naphlhyh 
glycocoll. [199»] (B. a. N.); [198°] (J.); [192°] 
(M.). Formed from (a]-naphthylamme, chloro- 
acetic aoid, and NaOAo at 100° (BisohoC a. Nast- 
vogel,B. 22,1808; Julies, B. 22, 2372; Mauth- 
nei, M. 10, 261; Forte, G. 19, 361). Needles, 
insol. water, almost insol. ether, si. sol. alcohol, 
T. sol..aoetone. Forma a platinochloride and a . 
nitrosamine. The Ca salt distilled with calcium 
formate SU'es a product crystallising in colourless 
plates [163°].—CaA', 3aq; tufts of needles.— 
BaA',2aq.—CuA',: small plates.—AgA'aq; silvery 
plates. 

Anhydride (0,.H,.NH.CHs.C0),0. [269°]. 
Formed by heating the acid at 230°. Scales, 
insol. ether, sol. alcohol. 

Acetyl derivative [164°].—BaAgdaq. 

(8)-Naphthyl-amido-acetio acid 
C..H,.NH.CHyCO,H. [136°]. Formed by heat¬ 
ing (B)-naphthylamine (2 mols.) with a solution 
of chloro-acetio aoid (1 mol.) at 100° (JoUes, B. 
22, 2372; BisohoS, B. 23, 2006). Minute crys¬ 
tals (from water), V. sol. alcohol, ether,and HOAo. 
Yields a nitrosamine C„H,.N(NOj.OH,.COjH 
crystallising from MeOH in reddish plates 
[126°]. 

Salts.—The Ag saU decomposes on drying 
in the air. (pi-Naphthylamins salt 
C,.H,NHjHA'. [116°]. Needles. 

(o)-HAPHTHYI,-AMID0-CR0T0H10 ACID. 
Ethyl ether C„H,NH.C(Me).CH.CO^t. [46°]. 
Formed by the action of aoetoacetio ether on 
(a)-naphthylamine (Conrad a. Limpaoh, B. 21, 
531). White silky needles, sol. ether and benz¬ 
ene. Yields on heating to 240° (Pp. l:3)-oxy- 
incthyl-(a)-naphthoquinoline, with elimination 
of alcohol. 

(8)-Naphthyl-smido-erotoBio acid Ethyl 
ether C,.H,NH.C{Me).caCO.,Et. [66°]. Formed 
by the action of acetoaoetic ether on (8)-naph- 
t%lamine at 100° (Conrad a. Limpaoh, B. 21, 
632). Large prisms (from alcohol). Yields 
(Pp. l;3)-Ozy-methyl-(8)-naphthoqainoline on 
heating to 240°. 

(^).NAPHTHYL AMIDO-ETHYL OXIDE 
C,2H„N0 i.e. CjgHi.O.CjH^NB^ Formed by 
the action of alcoholic ammonia on the ohioro- 
ethyl ether of (8)-naphthoHKoeUe, B. 18,1966). 
Amorphous mass. — B'BClaq: needles. — 
B'gEigPtCl,: needles. 

(a).NAPHTHYL.AMID0-KETHYL.XA£0N. 
AMIC ACID CH,.0(NHO„,H,)(pO,H)(OONHJ. 
Ethyl ether A'Bt. [169°] Formed by die- 
Solving a-oyaao-a-(a)-napht%l-amido-propionio 
ether (g.«.) in cone. ^SO, (Oerson, B. 19,2969). 
Long white needles; si. sol. cold water, moro 
easily in hot water with a beantifal green 
eseenoet T. soL alcohol and ethor. 
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(a). VAVatHtLAKlDO - (A . VAiSmO- 

dUIKOHK {t)-nagithylamtd$ i^, 

[178® cor.]. Formed 

from (a)-naphthoquinone oxim and (a)-naphth 7 l- 
amine (BrSznme, B. 21, 394), Forms a violet 
solution in alcohol an^ a blue solution in oono. 
B,S 04 . Gives a green eolour on beating with 

HjSOr 

(8).Xaphthyl-amido-(8)-naphthoqninone (8)- 
nuphthylumidB 0 |oH 4 (NHOi 4 H,)^^q^^^ , 

[247°]. Formed by heating di-bromo-W-naph- 
tbal with (i3)-naphthylamine (Meldola, O. J. 46, 
160). Dull, reddish, fibrous needles. Feebly 
basio. Insol. alcohol, but dissolves when boiled 
with alcohol and HCl, forming a violet solution. 
Dissolves in hot toluene ox chloroform, giving a 
reddish-brown liquid. 

DI-(a)-irAFHXHTI-DI-AMIOO-01AZTFIOLE 
0.,H,.N.Si.«. [106°]. Ob. 

tained by oxidising (o)-naphthyl-tbio-urea with 
hydrogen peroxide and dilute HGlAq (Hector, B. 
23, 359). Crystallises from alcohol in white 
needles containing HOEt (1 mol.) and melting 
at 104°. Insol. water. Cyanogen, passed into 
its warm solution, forms 0„H,gK,SC4N, [203°]. 

Salts. — B'jH,PtCl,. [225°]. — Piorate 
B' 0 .H,(N 04 ) 40 HT»Et 0 H. [below 100°]. Small 
yellow grains.—B’AgNO,. Pp.; insol. alcohol. 

Acgtyl derivative OaHjsAcNjS. [268°]. 
Needles (from alcohol). 

Beneoyl derivative CjJHuBzNjS. [270°]. 
Si-(fi)-naphthyl.di-amido-oiazthiale 
OaH,.N.S. [100°-117°]. Prepared from ($)■ 
naphthyl-thio-urea and H,Oj. Grey powder 
(from alcohol); more sol. alcohol than the (a)- 
isomeride. Cyanogen passed into its warm alco¬ 
holic solution forms OsjHuNjSCy, [200°].— 
B'jBUPtClj. Begins to decompose at 236°-240°. 
—B'0,H,(NO.J»OH. [178°]. Yellow powder, si. 
sol. alcohol.—B'AgNO,: white pp. 

Acetyl derivative 0 aH,4AcK4S. [203°]. 
Needles (from alcohol). 

Beneoyl derivative OnHitBzN.S. [247°]. 
0)-HAPHTHTL PHEHYI-AMIDO-ETHYL 
OXIDE 0„H,,NO M. 0,A-0-C4H,.NH04H4. 
[76°]. Formed by the action of aniline on the 
ohloro-ethyl ether of (i8)-naphthol (Koelle, B, 13, 
1956). 

TEI - (0) - JAPHTHYL - TBI - AMIDO - TEI - 
PHEHYL-CAEBINOL (0,JH,.NH.C.H4),O.OH. 
Formed by heating para-rosaniline with (8)- 
naphthylamine (Meldola, C. N. 47, 133, 147). 
Dyes wool or silk blue. 

TEI - NAPHTHYL • TBI - AMIDO • SEI - 
PHENYL-CABBINYIi CHLOBIDE 04,H„N,C1 
U. ( 0 „H,.NH. 0 .H 4 ) 40 . 0 ,H 4 NH 01 . 0 ,.H,. Phenyl- 
t I « 

(a)-napkthyl-amine blue. Formed by heating 
phen^-(a)-naphthylamina with oxalic acid 
(HausdSrfer, B. 28,1966). Dark brown powder, 
T. sol. hot anUine, si. sol. cold alcohol, insol. 
ether and benseve. 

NAPHTHYL-AMIDO-ISOSUCCINAMIO ACU) 
*. KttBXBrt-UBDO-ttsmrh-euxjanjkmo vcm. * 
(a).NAPETHYLAltINB 0,.H.N U. 

NaphihaVAme. Naphthat- 

UaTw, 14». im> ( 800 -^- 


194°) 72-8 (oalo. 71-6) (Bykman, B. 22,2767). S. 
•167'ln the cold (Ballo, B. 8, 676). 

Formation. —1. By redaction of nitro-najih- 
thalene by alcoholic ammonium sulphide (Zinin, 
J.pT. 27,143), by iron and acetio acid (Bfichamp, 

A. Oh. [3] 42, 186; Sohutzenberger a. Willm, 
a. B. 47, 82; Ballo, B. 3, 288, 673J, or by tin or 
aino an^HClAq (BOttger, D. P. J. 178, 480)._-* 

2. By heating (a):naphthol with four times its 
weight of ammoniac^ CaCljto 270° for 8 hours, 
the yield being 74 p.o. (Benz, B.16,14; cf. Calm, 

B. 16, 616). 

• Preparation. —Granulated nitronaphthalene 
(600 kiloTi) is slowly added to a warm mixture 
of iron borings (800 kilos.), hydrochloric acid 
(40 kilos.), and some water. The mixture is 
agitate^ and kept at about 60° by blowing in 
steam for 7 hours, after which milk of lime (con¬ 
taining 50 kilos, of CaO) is added. The mixture 
is distilled in a current of superheated'steam 
(Witt, Chem. Industrie, 10, 216). 

Properties. —White silky needles, with power¬ 
ful odour. May be sublimed. V. e. sol. alcohol 
and ether. Colours pine-wood yellow. When 
not quite pure it rapidly becomes coloured in the 
air. Does not turn r^ litmus blue. Aqueous 
solutions of its salts give a blue pp. with FeCl„ 
AgNO,, auric chloride, platinic cliloride, SnOl,, 
HgCL, chromic acid, HjO.^, and other oxidising 
agents (Piria, A Oft. [3] 31,217; 78,64; Schifl, 
A. 101, 92; Wurster, B. 22, 1910). This blue 
pp., ‘oxynaphthylamine’0,j^NO, is amorphous, 
v.sol. chloroform, and not reduced by SOj (Schiff, 

A. 129, 256). If to a solution of (o)-naphthyl- 
amine in alcohol or HOAo there be added a 
small quantity of nitrous acid and a little HClAq 
an intense purple colour is produced (Lieber- 
mann, A. 183, 205). 

Reactions. —1. Heated with ZnCl, or CaCl, 
at 280° it splits up to some extent into NH, and 
dinaphthylamine.—2. Distillation over PbO 
yields naphthazine.—3. Boiling chromic acid ' 
mixture oxidises it to naphthoquinone, phthalic 
acid, and other Ymducts (Eoverdin a. Nolting, 

B. 12, 2306).—4. Heated with nitro-naphthalene 
and some HClAq at 200° it yi«lds ‘ tri-naphthyl- 
ene-diamine ’ 0,^11,gN, (Salzmann a. Wioholhaus, 

B. 9, 1107).—6. Urea (Ipt.) heated with (a)- 
naphthylainine (2 pts.) at 120° fonns only di¬ 
naphthyl-urea; but both mono- and di-napbthyl- 
urea are formed on heating (a)-napbtbylamino 
hydrochloride with urea at 160° (Pagliani, O. 9, 
28).—6. Cyanic acid forms (o)-naphthyl-urea.-- 
7. Alkyl thio-carbimides form alkyl-naphthyl- 
thio-uroas.—8- Alcoholic CS.^ forms di-naphthyl- 

thio-urea_9. MeOHand ZnClj at 190° form the 

methyl ether of (o)-naphthol (Hantzsch, B. 13, 
1347). —10. (o)-naphthylamine hydrochloride 
heated with o-amido-azo- compounds yields azine 
colouring matters (eurhodines).—!!. Eeadilyoon- 

I rolled into naphthalene by diazotising, and pour- 
ing &e alkaline solution of the diazo- compound 
into a solution of SnOlj in aqueous NaOH (Fried- 
lander, B. 22,687).*-12. SiF.in benzene solution 
forms minute crystals of Si(NHC,„H,), (Beynol^i 

C. J. 66, 482).—18. The bisulphite warmed with 
benzoic aldehyde forms O^Hi.CHiNOjoH^, a yellow 
powder (Papasogli, A. 171, 138).—14. Beneoie 
aldehyde and pyruvic acid form the compound 

.O,A<0(0O^H)>® 
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needle* [800°] (Doebner a. Eantze, A. 249, }00). 

U. Sentil reacts on heating, forming the 
Oomponnds OA C(N0,^,).0O.0,H, [189°] and 
OA.O(NO,A)-C(NO, A).C,H, [219°] both orya- 
tallising in yellow i^^e^es (Bandrovskyt M» 

9, 685). — 16. A oonc. boiling aqueous solu¬ 
tion of alloxan forms a compound 0,A,N,0„ 
which separates in transparent white needles, 
insol. water, and coloured green by H^SO,. 

Alkalis convert it into a crystalline acid 
{Pellizari, 0, 17, 409).—17. Cyanuric 
chloride forms N,0,CL,(NHC,„H,) [149°]i 

N.O,Cl{lIHO,.H,), [216°],^or 
[223°], according to the proportions usOd (Fries, 

B. 19, 242 ; 0. J. 49, 314). —18. Gitraconic acid 
at 146° forms C,„H,N:C,H,Os [143°] (300°) 

(Morawski a. Glaser, M. 9, 284).—19. paconic 

acid heated with (a)-naphthylamine in aqueous ___ -_ ___ 

solntios farms 0,.H,N<0^rQH.OO,,H Yields on nitration o’^(NOJ^H^^ 

, -*1112 [224°]« PCI. converts it into 0,,H,N:0010,H, 


crystalline powder [206°], m. sol. hot alcohol 
(Soharfenberger, A. 264,161).—20. Chloro-acetic 
ether in ethereal solution forms C,jB[„NO..Cl, 
orystalUsing in prisms [76°] (Bender, B. 20, 
2760). 

Salts.—B'HCl. Needles (by sublimation) 
or scales (from alcohol); v. e. sol. water, alco¬ 
hol, and ether.—B'.,H.PtCl,: yellow pp., si. sol. 
water. — B'HBr. — B'^.SO,.—B'.H.SO, 2aq.— 
B'HNO,: scales.—B'jH..b..O.: stellar groups of 
small laminre.-B’H.C,0,; nodules. Yields on 
distillation C 20 j(NHO„jl,)j and the formyl deri¬ 
vative CHO.NHC,.H, (Zinin, A. 108, 228).— 

B^yHCy,: crystals (Soholtz, M. 1, 905)_ 

B'fi.SO,: pearly rosettes. — Oitraconate 
[99°]. Formed by mixing solutions of (a)-naph- 
thylamine and citraoonic acid in benzene 
(Morawski a. Glaser, ilf. 9, 285).—Phenate 
S'OJIjOH. [30-l°]. Formed by heating phenol 
with (a)-naphthylamine (Dyson, O. J. 43, 468). 
Needle8(ftom light petroleum).—Benzene sul- 
'phonaie [225°] (Norton a. Westenhof, Am. 
10, 129).—Toluene p-sulphonate [239°] 
(Norton a. Otten, Am. 10,140).' 

Formyl derivative C„H,NH(COH). 
[189°]. White sihey neecdes (Tobias, £. 16. 
2447). 

Aeetyl derivative «,.H,NHAo. [169°]. 
Formed from the base by treatment with AcCl, 
Ao,0, or HOAo (Bother, B. 4, 850; Tommasi, 
O. IJ. 76, 1267; Liebermann, A. 183, 229). 
Formed also by heating (a)-naphthol with am- 
moninm acetate. White silky needles; si. sol. 
boiling water, v. sol. alcohol. On heating with 
snlphnr the products are ethenyl-amido-naph- 

thyl mercaptan and CI,»H,<g>O.O^g>0,ja„ 

which crystallises in yellow plates [above 300°] 
(Hofmann, B. 20,1801). The only products of 
the nitration of acet^l-(a)-naphthylaminA are 
thao- and p-nitro-derivatives of meltingrpointw 
[199®] ana [190°] respectively; the supposed 
isomeride of melting-point [170°] is a molecular 
compound of the o- and p- tbdies, and the so- 
eall^ *3- and S-nitracetnaphthalides ’ are di- 
aoetyl derivatives of the same twonitro-{a)-naph- 
• thylamines (Lellmonn a. Bemy, B. 19, 796). 
Ohlorine passed into its solution in HOAo forms 
0. A01,NHAo [214°] (Oleve, B. 20,448). 

. OAIpro-aesfpI derivative 0„H„N010 

OuH,NH.COCI^0L [121°]. Formed from 


naphthylamine and ohloro-aoetyl ohloride (font 
masi, Bl [2] 20,21; Abenius, /. pr. [2] 40,437) 
SiUcy needles. 

Thioacetyl derivative 0,.H,NH.0S.0H, 
[96°] (B. a. T.); [111°] (J.). Formed by heating 
(a)-naphthyl.acetamidine with CS^ for several 
hours at 100° (Bernthsen a. Trompetter, B. 11, 
1760). Formed also by heating acetyl-(a). 
naphthylamine with P^S, (Jacobsen, B. 20,1897). 
White tables. Gives C„H,NH.CH,.CH, on re- 
I'duction. Oxidised by K,FeCy, to ethenyl- 

amido-naphthyl mercaptan 0,„Hs<^g^O.CH,. 

Benzoyl derivative 0,.H,.NHBz [166°] 
(W.); [162°] (Kdhn, B. 18, 1477); [160°] (Hof- 
mann, B. 20,1798). Colourless needles; v. sol. 
dilute alcohol, si. sol. absolute alcohol and 
water (Ebell, B. 7, 1317; 8, 662; Worms, B. 16, 

1Al4l\ VvAlrla An m'dwAAiAn n XT /vrr\ VXTTTO- 


[60°] (Ju«t, B. 19,984). 

ThioVenioyl derivative 
C|„H,NH.CS.CbH,. [148°]. Formed from the 
benzoyl derivative by heating with PjS,; or from 
(a).naphthyl-acetamidine by heating with CSj 
(D.. a. T.; J.). Yellowish needles or plates. 
Oxidised by KjFeCy, tobenzenyl-amido-naphthyl 
mercaptan. 

(a).Naphthylamine ar-tetrahydride 

712 mm. S.G. is i'0626. Formed by the action 
of sodium on a solution of (a)-naphthylamine in 
isoamyl alMhol (Bamberger, B. 20,2916; 21, 
1789). Thick colourless oil, si. sol. water, v. 
8ol._ alcohol and ether, insol. NaOHAq. Less 
basic than the (fl)-i3omeride. Heduces Ag from 
hot solutions, but does not reduce Fehling’s 
solution. Beadily diazotised. Aqueous NaNO, 
(1 mol.) acting on its hydrochloride (1 mol.) ut 
0° forms CioHii.Nj.OijHijNHj (Bamberger a, 
Lengfeld, B. 23,1134). Yields dyes with diazo- 
compounds. KMnO, oxidises it to adipic acid. 

Salts.—B'HCl: dimetrio plates, v. sol. water 
and alcohol.—B'HClHgOlj: flat white pistes, sL 
sol. cold, V. sol. hot water.—B'jHjSO, ]aq.— 
Piorate: yellow needles. 

Acetyl derivative 0,„H„NHAo. [168°]. 
Needles, v. sol. ether, chloroform, and alcohoL 
(a)-Naphthylamine ac-tetrahydride 

(246-6°) at 714 mm. 
Formed by adding a 10 p.c. solution of CuSO, 
slowly at 100° to a solution of amido-naphthyl- 
hydrazine tetrahydride derived from (1,4')- 
naphthylene diamine (Bamberger a. Bammann, 
B. 22, 963). Liquid, sol. cold water, v. sol. hot 
water, alcohol, and ether. Unlike its ‘ aromatic' 
isomeride it turns red litmus blue. It cannot be 
diazotised. Does not yield dyes with diazo- 
componnds. FeCl, has no effect in the cold, 
but on warming produces a reddish-brown 
colour. KjCr,0, and HjSO, give no colour. 
KMnOf oxidises it, in cold dilute solution, to 
o-catboxy-fl.phenyl-propionio sSid [166°]. — 
B'HCl! needles, v. e. sol. water.—B',H^t(B, 2aq;. 
[190°]. Orange prisms, sol. water.—B'EtNO- 
[139°]. Needles, v. e. sol. water.—B'H,0O|i 
needles.— Piorate: needles, sol. hot water. 

Acsfpi der4«a(tPsO„B„.NHA«. ^49*]. 

I'Prisms or needles, si. mA «Hd water. 
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(294®) (Liebermann 

а. Jacobson, A. 211,41). 

formation. —1. From the acetyl deriratire 
of (a)-naphthylamine by sacoessive bromination, 
nitration, elimination ^ Ac, removal of NH, by 
the diazo-reaction, and redaction of the result¬ 
ing bromo-nitio-naphthalene by tin and HClAq 
(liiebermann a. Soheiding, A. 183,268).—2. By 
beating (i9)-naphthol with ammonia-zino- 
ohloride at 200°, di-(j3)-naphthylamine being 
^so formed (Merz a. Weith, B. 13,1800).—3. By 
passing dry ammonia over strongly heated (8)- 
napbthol (Graebe, B. 13, 1860).—4. By heating 
(8)-naphtbol with four times its weight of am- 
moniobal OaClj (prepared by passing NH, over 
ordinary granulated CaCl, containing about 18 
. 0 . of ^0) for 8 hours at 270°-280®; the yield 
eing 80 p.o. on the naphthol, together with 12 
p.o. of (88)-dinaphthylamine (Benz, B. ^6, 8).— 

б. In small quantity, together with* a large 

quantity of dinaphthylamine, by heating (8)- 
naphthol with ammoniacal ZnCL^ (B.). ' 

Preparation. —1. By passing NH, under pres¬ 
sure into {8)-naphthol at 160°-160°.—2. By 
heating (8)-naphthol (10 pts.) with NaOH (4 pts.) 
and NH.Ol (4 pts.) (G. P. 14,612 [1880)). 

Properties. —White plates (from water) with¬ 
out odour. Volatile with steam. Gives no 
colouration with FeCI„ chromic acid, or bleaching 
powder. Its alcoholic solution is not coloured 
by nitrons acid and HCl. 

Beactions. —1. Heated with PbOit gives azo- 
naphthalene (Volodkevitch, Bl. [2] 46, 178).—2. 
SiCl, forms SiCl,(NHO„H,), (Horden, O. J. 61, 
40). A benzene solution of SiCl, forma 
Si(NH.O„H,), (Reynolds, O. J. 66,481).-8.With 
mraldehyde, acetone, and HCl it gives dimethyl- 
(8)-naphtboqainoline (Reed, J.pr. [2] 36,298).— 
4. With methylal, acetone, and HCl it forma me- 
thyl-(8)-naphthoqainoline, (8)-naphthoacridine 
and a b a s e, CjtH^^N,, which is probably methy 1- 
amido-naphthyl-naphthoquinoline dihydride 

OiA<^;ch.o,.h.nh,. 

uncor.] forms the following derivatives: 
B"C,H,(NOj),OH. — B"Et,j2. — C.,H,^,0, 
[ 0 . 238°]. (R.).—6. Cyanurie chloride forms 
0,N,CI,(NHC„H,) [164°], 0,N,C1(NHC,.H,), 

[278°], and C,N,(NHC,„H,), [209°] (Fries, B. 
19, 2066).—6. Benzoic aldehyde in hot alcoholic 
solution forms C,H5CH:N0,„H, [103°] which 
may be reduced by sodium amalgam to 
C,HjCH,.NHO„H, [68°] which forms a nitros- 
amine OAOH,.N(NO)C,^, [112°] (Claisen, A. 
237, 272; Kohler, A. 241, 360).-7. BemH at 
216°formaO.H..CH(dH).C(NC,.n,).O.H. crystal¬ 
lising from alcohol in yellow prisms [180°] 
(Voigt, J. pr. [2] 34, 22).—8. The oompouhd of 
hlyoxal with EHSO, yields C, 2 H,NSO,E crystal¬ 
lising in white plates (Hinsberg, B. 21,110).—9. 
Malic acid reacts on heating, forming the 
aomponnds C2H,O(C0.NHC„H,), [263°] and 

[193°] (Bisohoff, B. 23,^ 
2046). -^10. Pyruvic add and benzoic aldehyde 
form ^h'.1^[>O.CO,H (Doebner, A. 249,109). 

11. Qufncms chhormidt acts on an alooholio 
nlntlon forming a oorhodine of the formula 


0„H}<^>0,H^H, (NietzW a. Otto, B. 21, 

1698).—12. Ohloro<cetie acid forms 
0,.H,NH.CH,.CO.NHC,A [WO®] (Cosiner, B. 
14,60). * 

Salts.—B'HCl: colourless plates, v. e. sol. 
water an^ alcohol, si. sol. HClAq.—B'^HjPtCl,! 
yellow plates, sol. water.—B'jH,SO,: plates, m. 
sol. cold water.—BTINO,: colourless plates, si. 
sol. cold water.—Piorate. [195°]. Long yel. 
ilow needles, v. sol. alcohol.—Citrate B'C,H,0,. 
[89°] (Heoht, B. 19, 2616).—Citraoonate. 
[17ii°]. Yellow needles (from acetone) (Moraw- 
ski a. GliiSer, M. 9, 285). 

Compounds with metallic salts. 
B'.,CaSO, (Laehoviteb, ilf. 9, 616). Forma also 
a compesmd with mercuric chloride. 

Formyl derivative C,oH,.HH.CHO. 
[120°] (C. j Tobias, B. 16,2447). [129°]j(Lj^a. J.l. 
Formed by heating (8)-naphthylamme* witn 
formic ether and alcohol (Cosiner, B. 14, 68), or 
with formic acid (Liebermann a. Jacobson, A. 
211, 42). Small plates, si. sol. hot water. 

Acetyl derivative 0,„H,.NHAo. [132°]. 
Long needles or plates, sol. hot water (Merz a. 
Weith, B. 13,1300; 14, 2343). On heating with 

sulphur it yields C|A<!^g^CI.C^g^C„H, 

crystallising in yellow plates, insol. most solvents 
sol. nitrobenzene (Hofmann, B. 20, 1804). 
Bromine in HOAo forms OioHaBr.NHAo [140°] 
(Lellmann a. Schmidt, B. 20, 3164). 

Thio-acetyl derivative 0,JH„NS i.e. 
C,„H,.NH.CSCH,. [146°]. Formed by heating 
the acetyl derivative with P^S, (Jacobson, B. 21, 
2627). Needles or plates (from alcohol). Oxi¬ 
dised by K,FeCy„ to ethenyl-amido-naphthyl- 

mercaptan 0„H,<[^g^CMe [81°]. 

Valeryl derivative 0 ,„H,.NH. 0004 H,. 
[138'6°] (Bamberger a. Hiillcr, B. 21, 1112). 

Benzoyl derivative CuHjNHBz. [148°] 
(Cosiner, B. 14,,58); [167°] (Hofmann, B. 20, 
1803). Minute needles, sol. ether, benzene, and 
hot alcohol. PCI, converts it into the compound 
C„H,N:CClC„Ha [68°] (Just, B. 19, 983). 

(8)-Naphtbylamine ar-tetrabydride 0„H„N 

(276®)at713mm. 

Formed to the extent of 3 or 4 p.o. in the prepa¬ 
ration of the alicyclic isoraerido by reduction of 
(8)-naphthylamino (Bamberger a. Kitschelt, B. 
23, 882). Neutral iu reaction. Its salts are ^d 
in reaction. May bo diazotised. Yields adipic 
acid on oxidation. 

(8)-Naphthylamine oc-totrahydride 

(199°) at 36 mm. ;* (249-6 

oof.) at 710 mm. S.G. 4* 1-031. Formed by 
reducing (8)-naphthylamine with sodium and 
isJbamylvalcohol (Bamberger a. Miiller, 20,2916 ; 
B. 21, B60,1116; Bamberger a. Kitscbelt, B. 28, 
877). Purided by dissolving in ligroSn and ppg. 
by COj. The carbonate is then dissolved in 
acetic acid, which leaves a brown oil. Colourless 
liquid, smelling like piperidine; si. sol. cold, at. 
sol. hot water, v. sol. alcohol and ether. Power¬ 
ful base with alkaline reaction, displacing am¬ 
monia from its salts. Absorbs CO, from the air. 
Possesses no reducing power. Carbon disul¬ 
phide at 0* forms tetranydronaphthyl-ammo. 
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niam tetrahydronsphthyl thlo-carbiunAte 
0«H„NH,.S.0S.NH0,^„ [142°]. Phanyl cyan- 
ate forms PliNH.CO.NHO„H„ [166-6<>]. Does 
not yield oolouriog matters with diazo- com¬ 
pounds. Powerful Biidriatio poison. KMnO. 
oxidises it to o-carboxy-pbenyl-propionio acid 
and pbtbalio aoid. Bonzoio aldehyde forms 
O.H,.CH:NO,JH„ [62°]. HBrAq at 160° forms 
naphthalene. 

Salts.—B'^00, and B'HjCO, are white 
crystalline pps., giving off CO, in the air.— 
B^CL [237°]. Plates, v. e. sol. water ^d 
alcohol.—B'.,H:,PtCl..—B'HAuCl,.—B'HClHg01, 
n) [241°]. Prisms, sol. hot water.—B’JHjSO,.— 
B^,H,Cir,0,.—B'HNO,. [212°]. White satiny 
tables, u. sol. cold water, v. sol. cone. HNO,. At 
220° it dissociates with explosive vielence.— 
BTINOr [o. 160°]. Needles (from water), v. e. 
soL ^ate]:, insol. ether. Not decomposed by 
boiling water.—^B'HOAo. [156°]. Tliick mono- 
elinio crystals, v. sol. alcohol, si. sol. ether. 

Acetyl derivative C,gH„NHAo. [107°]. 
Prisms, t. e. sol. chloroform and benzene, v. sol. 
hot water, m. sol. ether, insol. petroleum-ether. 
Not attacked by bromine in the cold. 

Sentoyl derivative C|,H„NHBz. [161°]. 
Needles, v. si. sol. water, v. sol. benzene. 

l>i.{o)-naphthylammo C„H„N».e. (C,„H,),NH. 
(111° uncor.]. (L.); [118°]. (G. a. V.). (313°) 
at 16 mm. 

Formation. —1. By heating (o)-naphthylaraine 
hydrochloride with (a)-naphthylamine (Girard a. 
Vogt, J3i. [2] 19, 68).—2. A product in the pre¬ 
paration of mcthyl-(a)-naphthy1araine from (a)- 
nspbthylamine and MeCl (Landshoff, B. 11, 
638).—8. By heating (o)-naphthol with four 
times its weight of ammoniacal ZnCl, to 260°; 
the yield being about 60 p.o. (Benz, B. 16, 15).— 
4. By heating a mixture of (o)-naphthylamine, (a), 
napbthol, and CaCl, to 260°; the yield being 22 
pm. (B.).—6. In small quantities by heating 
(a)-haphthylamine with CaCl, or ZnCl,,. 

Pri^jerlies.—Dimetriolea0a>s (from alcohol), 
m. sol. alcohol, v. e. sol. ether. FeCl, gives a 
green pp. in its aleoholie solution. 

Fierie acid compound 
HH(0,ja,),2C.H,{NO,),OH. [169°]. Small glis¬ 
tening black needles. 

Acetyl derivative NAc(C,JH,),. [217°]. 

Nitrosamine (C|oH,),N.NO. [262°].Formed 
. kjf adding rather more than the theoretical quan¬ 
tity of powdered NaNO, to a solution of di- 
napbtbylamine in HO Ac (L.; Wacker, .4.243, 
800). Yellow crystalline powder, v. si. sol. al¬ 
cohol and HOAo. On adding alcoholic HCl to 
its ethereal solution it is changed to the isomeric 
nitrosd-dinaphthyl-amine 0„H,(NO).NH.O„H, 

or 0„H.<§ ^(°»»^)> 0 [169°] (Fischer a. Hepp, 

B. 20,1248). . 

(a/Sj-Si-naphthyl-amine NH<[q'*|[’*'[111°]. 

Formed by heating a mixture of (8)-naphthol 
and (a).napbthyiamine with CaCl, or ZnCl^ 

Preparation,—K mixture of (8)-naphthol 
(100 pte.), (a)-naphthylamine (100 pts.), and 
CaCl, (200 pt&), is heated for 8 hours to 280°; 
the yield is 70 pts. (Benz, B. 16,17). Long 
comurless prisms. Soluble in benzene, alcohol, 
and ether, sparingly tolnble in pettolema-etii«r.* 


Picric acid coittpound 
NH(C,A)«2{0A(N0J,0H) : [178^,smaUaark. 
brown needles. 

Acetyl derivative NAo{0,,H,)_ 

Di.(8)-naphthyl-ainine NH(C„H,), 

(471°) (Bis, B. 20, 2619), 

Fortnatum.—!. Toge'iher with (/3)-naphthyl- 
amine by beating (8)-naphthol with ammonia- 
zinc-chloride at 200° (Merz a. Weith, B. 13, 
1300).—2. In small quantity by heating (B)- 
? naphtbol with ammoniacal CaCl^—3. By heating 
' (j3)-naphthylamine with CaCl, or ZnOl,. 

Preparation. —1. By heating a mixture of 
(8)-naphthylamine (100 pts.), (8)-naphthol (100 
pts.), and damp CaCl, (200 pts.) for 8 hours at 
275°; the yield being good (130 pts.) (Benz, B. 
10,9).—2. By passing HCl into fused (8)-naph- 
thylamine at 180°; the yield being quantitative 
(Klopsoh, B. 18,1686). 

Properties. —White silvery leaflets, sol. benz¬ 
ene andtvHOAo, si. sol. hot alcohol. Its solutions 
exhibit bfiie fluorescence. 

Iteactions. —1. Cone. HClAq at 150° baa no 
action, but at 200° it forms (i8)-naphtbol and 
(8)-naphthylamine (Bis, B. 19, 2016).—2. Am¬ 
moniacal ZnCl, and NH,C1 at 370° forms (3)- 
naphthylamine: (C„H,),NH NH, « 2C,.H,Ni^ 
8. Bromine in HOAo forms a tetra-bromo- den- 
vative C,„H,,Br,N [246°]. Bromine and AlBr, 
form C„H,Br,N [over 300°] (Bis, B. 20, 2621).— 
4. 3,C1.^, acting on its benzene solution at 36°, 
forms two isomeric imido-di-naphthyl disul¬ 
phides one crystallising from 

benzene in plates [205°], and the other in needles 
[220°] (Kym, B. 21,2807).—6. Phosgene sots in 
the cold, forming (C„H,),N.COCl [173°] (Kiihn 
a. Landau, B. 23, 811; ef. Kym, B. 23, 427). 
This chloro-formyl derivative is v. si. sol. cold 
alcohol, V. sol. benzene, and reconverted into di- 
(3)-naphthylamino by alcoholic potash. 

S a 11 s.—B'HCl; white crystalline pp.— 
B' 2 C,H,(N 0 ,) 30 H. [166°]. Brown needles. 

Acetyl derivative (0„H,),NAo. [116°]- 
Small colourless needles. 

Benzoyl derivative (C,ja,),NBz. [167°]- 
Large needles (Klopsoh, B. 18,1686). 

Nitrosamine (C„H,),^.NO. [140°] 

Needles, m. sol. alcohol and ether, v. sol. benzene 
(Bis, B. 20, 2622). 

Beferences.—BMttO; Bhomo-nitbo-, Chiobo-, 
lono-, lODO-NITRO-, and NlTBO-rrAFBTHVLXUtXB. 

(aj-NAPHTHYLAMIHE (o) - 8ULPH0NI0 
ACID C„H,NSO, ».s. C,ja[,(NH,)(SO,H) [1:4]. 
Naphthionic acid. S. ’022 at 16°. 

Formation. —1. By boiling nitro-naphthslens 
(1 pA.) with dcobol (6 pta.)^nd aqueous ammo- 
niuin sulphite (5 pts. of SiG. 1*24), and main¬ 
taining an alkaline reaction by frequent addition 
of anlmonium carbonate (Piria, A. Oh. [8] 31, 
217; A. 78, 31).—2. By heating tiie aoid sul¬ 
phate of (a)-naphthylamine (Nevile a. Winther, 
C. J. 37,632; Witt, B. 19, 65).—8. By heating 
(a)-naphthylamine (1 pt. with H,SO, (4 pts) 
at 120° lor an hour (Sohaal a.° Schmidt, B. 7, 
.1368; Erdmann, A. 247, 813).—4. By heating 
M-naphthylamine with KHSO,at 230° (Bisohoff, 
B. 23,1913).—6. By reducing the corresponding 
nitro-napbthalene sulphonic acid by ammonium 
sulphide (Cleve, B. 28, 961). , ' 

Properties.—StaaB needlm (oontaining JUt) 
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(fapom Iwl water); blackened by heat withoat 
midtlnj. V. el. sol. alcohol, almost iasol. water. 
Not affected by boiling aqueous acids or alkalis. 
Dilute solutions of its salts exhibit violet fluor¬ 
escence. The azo- colouring matters (e.g. Congo 
rod), formed by its combination with diazo- com¬ 
pounds give on rediyition o-naphthylene-di- 
amine-sulphonic acid, proving that uiey are 
ortho-azo- compounds, and hence that the HSO, 
group occupies the para- position to the NH, 
(Witt, J5.19,1719). 

Reactions.—1. Split up byisofer at 160® into 
naphthylamine and HjSO, (N. a. Wi).—2. Chro¬ 
mic acid mixture forms a brown resinous pro¬ 
duct.—8. Benzoic aldehyde, acting on its sodium 
salt forms 0,H3.CH:N.C,„H,.S0,Na, crystallising 
in yellow plates, v. si. sol. cold water (Erdmann, 
A.. 247, 326).—4. Succinic acid heated with its 
K salt at 170° forms 0.,Hi:0.j02;N.C|5H„.S0,K, 
crystallising from water or dilute aJcohol in 
small needles (containing 2aq) (Pellizari^ A. 248, 
167).—6. Phthalic anhydride heated»with the 
K salt at 160° forms 0 ,H 4 :C 20 ./.N 0 ,jH,S 03 K, 
crystallising from hot water in small needles 
(containing 3aq) (P.).—6. On displacing NH, by 
Cl, and distilling the resulting cbloro-naphthal- 
ene sulphonio acid with PCI,, there is formed 
(1,4)-di-ohloro-naphthalene. 

Salts.-EA'; small micaceous laminw, y. 
sol. water and alcohol, si. sol. KOHAq.— 
NaA'4aq: monoclinio prisms.—BaA'jSaq.— 
CaA',8aq; monoclinio crystals, v. sol. water, 
almost insol. alcohol.—MgA'jSaq: monoclinio 
prisms.—MgA'jlOaq.—PbA'j2aqj needles, si. 
sol. water.—ZnA', scaq.—CuA'j.—AgA'aq: crys¬ 
talline grains.—AgA'N.,!!, 2aq. 

Amide C„H,(NH,2).S02NH2. [206°]. Formed 
by reducing the amide of (l,4)-nitro-naph- 
thalene sulphonio acid with HI in HOAo and 
P (Oleve, B. 2.8, 961). Needles (from alcohol).— 
B'HOl: colourless needles, v. si. sol. water. 

Acetyl derivative of the amide 
0,H,(NHAo).S 0.2NH2. [211°]. Small needles. 

(lA-Naphthylanune (a']-sulphcnic acid 
C„H.(NH2)(S0,H) [I:!-]. S. -1064 at 16°. 

Formation. —1. By reducing (a)-nitro-naph- 
thalene sulphonio acid by ammonium sulphide 
(Laurent; Cleve, Bl. [2] 24, 611).—2. Together 
with naphthionio acid by adding (a)-naphthyl- 
amine hydrochloride (1 pt.) at 0° to (2 pts. of) 
fuming H.,SO, (containing 26 p.o. additional 
SOj) (Witt, B. 19. 678; Mauzelius, B. 20, 8401). 
8. Together with a small quantity of the (1,4) 
acid from the acetyl derivative of (o)-naphthyl¬ 
amine and fuming H.,SO, (Erdmann, A. 247, 
816; O. Schultz, B. 20, 8161; cf. Lange, B. 20, 
2940). • , 

Prqperfias.—Nedflles. Solutions of its salts 
exhibit green fluorescence, and reduce AgNO, 
en warming. Auric chloride, FeCl„ and CuSO, 
colour its solution red, and suffer reduction. 
By boiling its diazo- compound with HCl a 
ohloro-naphthalene sulphonio acid is obtained, 
the K salt of which on distillation witn POl, yields 
( 7 )-di-ohloro-naphthalene [107°] (M.). Benzoic 
aldehyde, acting on its sodium salt, forms 
OAOH:N.O,A.SO,Na, crystallising in pearly 
piatM, decomposed by boiling water (Erdmann, 
i. 947,826). 

Salts.—KA'aq: needles or pnsms, t. e. soL 
\|rii^r,^»A'ai|: plates (0.) or needles (M.).— ■! 


NaA'6aq: plates fW.). — BaA',8aq (W.).— 
BaA^flaq (0.; M.).—OoAVflaq (Wi): pearly 
plates, V. e. sol. water.—OaA'. 9aq (0.; M.): 
tables, V. sol. hot water.—MgA, 8aq : plates, y. 
sol. water.—PbA'j 4aq: ^ nodules.— ZnA', 9aq: 
needles, m. sol. cold water.—AgA'. 

Amide. [260°]. Tables. Yields an acetyl 
denvativi [232°] and a diacetyl derivative [200°] 
(Ekborn, B. 23,1119).-B'HC1.—B'HjSOi. 

(a)-Haphthylamine pm-snlphonic acid 
0,,H,(NHj)(S0,H) [I:!*]. Naphthylamine sul- 
pkmia acid S. 8. -42 at 100°; -0207 at 21°. 
Formed, together with the (1,4') acid from 
naphthalme (o)-snlphonio acid by nitration and 
reduction (Monsching, SchOllkopfs Aniline Co., 
a. P. 40,571: G. Schultz, B. 20, 3162). Formed 
also, tc^gether with the (1,4') acid, from (a)- 
nitro-naphtUalene by sulphonation and reduc¬ 
tion (Clove, B. 20,1635). White needles (from 
water) or tufts of needles (from HOAC). Its 
sodium salt is less soluble than that of the pre¬ 
ceding isomeride. FoCl, colours its cold aqueous 
solution violet. The diazo- compound treated 
with PCI, gives 0,oH,ClSO„ crystallising in yel¬ 
low needles [176°].—NaA'. 8.2-67 at 100°; 1-13 
at 24°.—KA'. Plates. 8.14-9 at 100°; 3-56 at 
19° (Erdmann, A. 247,806). 

Anhydride [167°]. Small 


crystals, v. si. sol. water (Cleve). 

(a)-Naphthylamine (!).salphonic acid 
0„H,(NH3)(S0,H) [1:2' or O']. 8. -2 at 16°; -7 at 
100°. Obtained by heating (a)-naphthylamine 
(1 pt.) with cone. H»SO, (6 pts.) at 126°-130° for 
8 hours until the naphthionio acid at first formed 
has disappeared (Hirsch, B. 21, 2370). Plates, 
si. sol. water and alcohol, insol. ether and benz¬ 
ene. The K salt is crystalline, and si. sol. cold 
water. Gives, on treatment with HNO, and 
HNOa, di-nitro-naphthol sulphonio acid isomeric 
with naphthol yellow 8. 

(a)-Naphthylamine < ’-sulphonio acid 
C„H,(NHJ(SO,H) [1:3']. Formed, together 
with its ( 7 ) and (fl) isomerides, from naphthal¬ 
ene (8)-sulphonio acid by successive nitration 
and reduction (Cleve, Bl. [2] 26, 447; B. 20, 
1636). 81ender needles (containing 2aq) or •an¬ 
hydrous tables; si. sol. cold, v. sol. hot, water,— 
NaA'4aq: thin tables.—KA'aq; needles.— 
MgA'jlOaq: rhombohedra. — BaA',aq: flat 
needles, m. sol. water.—OaA',7aq; rhombo- 
hodra. 

Anhydride [180°]. Formed 

by treating the chloride of' fl ’ nitro-naphthalone 
(i3)-snlphonio acid with HI and HOAc. ^ Yellow 
needles, v. si. sol. HOAo. 

(a)-Naphthylamine ( 7 )-sulphonic acid 
0„H,(NHj)(SO,H) [1:3]. Formed, with isomer- 
Vdes, f{ora naphthalene (6)-sulphonio acid by 
nitration and reduction (Clove, B. 19, 2181; 21^ 
8271). Small needles, si. sol. water. Gives rise 
to a cU-ohloro-naphthalene [61°]. 

Salts.—NaA': scales, v. soL water. — 
BaA',aq: thin plates, v. sol. water.--PbA',* 
prisms.—AgA’aq: minute needles. 

Amide q..H,(Nfly.SO^H,aq. [ttl®]. 
Needles.—B'HOl: prisma, U. soL cold water. 
With potassium oyanate it forms 
Ng,.OO.NH.O,ASOrNH.gO.NH, p78*|. 
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AeeM dtrivative of tk* amid* 
0 ,A{NHAo).SO^:^ [2311. 

Anhydride [1241. Formed 

from ( 7 )-nitro-naphtha 1 ene ^/l)-BuIphonio chlor¬ 
ide, HOAo, and HI (Cleve, B. 20,1536) Lemon- 
yellow nee^es, t. el. sol. HOAo and aloohoL 

(a)-iraphthylamine (9)-salphonie aCid 
C„H,(NHj)(S 03 H) [1:2’]. Formed, with isomer- 
ides, from naphthalene (i3)-suIphonio acid by 
nitration and reduction (CleTe, Bl. [3] 29, 415; 
B. 31, 8264). Crystals (containing aq). Gives 
rise to di-ohloro-naphtlialono [61°]. Its alcoto- 
lio solution yields with nitrons acid a dfep violet 
dye SO 3 H.C. A.N.,.C„H,(NHJSO,H 2Jaq. 

Salts.—NaA'laq: thin needles, v. sol. water. 
—OaA', 2aq: powder, v. sol. water, turning rod 
in air.—BaA'^: flat needles.—ZnA'j4aq:'tieedles. 

Amide C,„H.(NH.,).SO,NH,. [181°]. Needles. 
B'HClcq.'-B'HI aq. Yields the urea derivative 
NHrCO.NH.C,„H..SOj.NH.CO.NH,[225°]. 

Acetyl derivative of the amide 
0„HJNHAo).SO,,NH,. [2131. 

Anhydride [1731. Formed 

from ( 8 )-nitro-naphthalene {j 8 )-sulphonio chlor¬ 
ide, HOAo, and HI (Cleve, B. 20,1636). Yellow 
needles, sol. boiling Ao^O. 

(/3)-Naphthylainine * a’-snlphonio acid 
0,A(NH,)(S0,H)[2:1']. • Badische acid.' S. 
•069 (Forsling). 

Formation. —1. By heating (fl)-naphthyl- 
amine (1 pt.) with cone. HjSO, (3) pts.) at 100°- 
105° for 6 or 6 hours there is obtained a mix¬ 
ture of the ‘ a,’ ‘ /3,’ ( 7 ), and (S) sulphonio acids 
of (/3)-naphthylamine in the proportion of about 
60 p.o. of the ‘a’ acid, 40 p.c. of the ‘$ ’ acid, 
5 p.o. of the ( 7 )-acid, and 5 p.c. of the (S)-acid 
(Green, C. J. 66 , 35; cf. Badische Anilintabrik, 
O.P. 14,612,20,760; Dahl, Q.P. 29,084, 32,271, 
82,276). The same mixture heated at 120° gives 
a greater quantity of the ‘fl’ acid, and less of 
the ‘a’ acid. Fuming sulphuric acid (20 p.c. 
SO,extra) at 70°-80°gives 30p.c.of the ‘a’ and 
70 p.o. of the ( 7 )-SfUid. (^-Naphthylamine sul¬ 
phate, shaken with cone. H 2 SO, for three days in 
tbe’Oold, yields a similar mixture (Dahl); but on 
heating (i3)-naphthylamine with cone. ^SO, for 
an hour at 160° the ‘ 3 ’ and (!) acid are formed 
in about equal quantities (Bayer a. Duisberg, B. 
20,1426; G. Schultz, B. 20,1358).-2. By heat¬ 
ing the (3)-naphthol' a ’-sulphonio acid (of Bayer) 
with ammonia in a closed vessel (Ffitzinger a. 
Duisberg, JB, 22,396; c/.LandshoS, B. 16,1931). 

Properties. —Needles or broad tables, v. si. 
■oL water, insol. alcohol. Solutions of its salts 
exhibit blue fluorescence. 

Reactions. —1. Yields naphthalene (a)-snl- 
phonic acid when its amido- group is removed by 
the diazo- reaction (P. a D.; Nieteki a. l^lbelen 
B. 22,468).—2. Yields by Sandmeyer's nvithod 
a bromo-naphthalene sulphonie acid which can 
be converted into di-bromo-aaphthalene [761 
(Forsling, B. 22, 619).—8, Yields by Skraup’s 
method ( 3 )-naphthaqninoline sulphonio acid, 

which may be oxidised to A'SO,H, 

showing that the naphthylamine sulphonio acid 
is heteronneleal (Immerheiser, B, 33,403, 413; 

Armstrong a. Yfynne, 0. /, Ptoo. 4,108; 


49).—4e Heating with H,SO, (8 pts.) at 180° for 
1 j hours converts it into a mixture of the' 8 ’ 
and ( 8 ) isomerides (Weinberg, B. 20, 3353).—5. 
Besots with diazobenzene sulphonio acid, form¬ 
ing a yellow diszo-amido- and not an azo- com¬ 
pound (Witt, B. 21, 8483).—6. On conversion 
into the corresponding ^loro-naphthalene sul- 
phonio acid and treatmm of this with POl, 
there is formed di-ohloro-naphthalene [61*6°]. 

Salts (ForsUng,B. 20,2099).—NaA': plates, 
^v. sol. water, insol. alcohol.—KA' |aq: tables, 
V. sol. water.—“NH^A': large prisms, v. sol. 
water.—BaA', 4aq: columns, v. e. sol. warm 
water. S. 4'86 in the cold.—CaA', 6 aq : tables. 
S. 9'09 in the cold.—MgA', 8 Jaq: nodules, v. e. 
sol. water. — ZnA', 6 aq: columns. — PbA',: 
needles.—CuA',: crystalline powder.—AgA'. 

(3)-Naphthylamine * 3 ’-sulphonie sold 

0,A(NH,)(SO,H) [2:8’]. ' BrBnner's acid.' 

F<^mation.—i. By heating the correspond¬ 
ing (Schaffer’s) (3)-naphthol sulphonio acid 
with anfteonia under pressure (Farbfabrik vor- 
mals Bronner, O. P, ^,647), or by passing a 
current of ammonia over the potassium ( 3 )- 
naphthol sulphonate at 200°-250° (Landshoff, 
B. 16, 1931; Green, B. 22, 723).—2. Together 
with the ‘ a,’ ( 7 ), and ( 8 ) isomerides by heating 
(3)-naphthylamine (1 pt.) with cone. H,SO, 
(3 pts.) at 106° (Bayer a. Duisberg, B. 20,1426; 
Green, O. 3. 66 , 35).—3. By heating (3)-naph- 
thylamine with EHSO 4 at 230°; the yield being 
60 p.o. of the theoretical (Bischoff, B. 23,1914). 
4. The chief product obtained by heating (3)- 
naphthylamine acid sulphate at 200 °. 

Properties.—Plates or flat needles, si. sol. 
warm water (Schultz, B. 20, 3168). According 
to Forsling the laminar crystals contain aq. Its 
solution exhibits blue fluorescence. Yields, by 
conversion into diazo-naphthalene sulphonio 
acid and application of Sandmeyer’s reaetion, a 
chloro-naphthalene sulphonie acid whence PCI, 
forms 0,„H,C1, [1361. 

Salts (Forsling, B. 20, 76).—NH 4 A'aq: 
large thin plates, v. si. sol. water, forming a 
solution exhibiting violet fluorescence (Green).— 
NaA’ 2aq ; flat needles. S. 2-6 at 16°.—EA’ aq: 
long needles. S. 3'4.—BaA', 6 aq; needles. S. 
■22 at 15°.—CaA’,6aq: laminm. S. '44 in the 
cold.—MgA’, 6 aq: laminie or broad needles.— 
PbA’.flaq: v. si. sol. water. — ZnA'jdaq.— 
CuA’gdaq: si. sol. water.—AgA’aq: powder. 

(3)-Naphthylamine ( 7 )-snlphoaio acid 
O..H.(NH,)(SO,H) [2:4’]. Dahl's acid. 8.-077 
in the cold (F.). Formed by sulphonating (3)- 
naphthylamine, and is the chief product when 
the Bulphcnation is carried out at 16° to 20° 
(Dah,', a. P. 82,276; Forsling, B. 20, 2099; 
Claus, 3. pr. [2] 39, 816)1- Small plates or 
needles, insol. alcohol. Its solutions show blue 
fluorescence. May be converted into di-chloro- 
naphthalene [481. Gone. HjSO, (8 pts.) at 160° 
converts it into a mixture of the ‘3’ aod (8) 
isomerides (Weinberg, B. 20, 3863). 

Salts. —’■NBfiA': exceedingly soluble tables. 
EA’ aq: rhombohedra, v. e. sol. wa ter. —NaA' 6 aq: 
tables, T. e. sol. water.—BaA', 2j)aq: nodules, r. 
£ sol. water.—CaA',llaq: neemes. 8 . 8*09 in 
the oold.—AgA'.Saq: crystalline. 

(3).Naphthy}amine (8)-snlplioaie add 
0,A(NH,)(S0,H)[2:2']. {fiytlaphthylamiM 
-snJphmic Bof/er's aofd. 8. 
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JfWMMon.—1. Together with the ,‘$’iso- 
meride, by heating (0)-naphthylamiDewi& H,S04 
at IdO’-iTO” (Bayer a. Dnisberg, S. 20, 1428, 
3168; Sohnltz, B. 20, 1858, 8161). It is also 
formed when the snlphonation is oonduoted at 
temperatuiee between 105° and 160°, the quan¬ 
tity increasing with the temperature (Green, 0. /. 
65, 86).—2. By heatii^ the corresponding ($)• 
naphtW Bulphonio acid with ammonia at 200° 
(Weinberg, B. 20, 2908; Erdmann, B. 21, 637), 
or by beating naphthalene * a ’ disulphonio acid 
with NaOH at 250°, and afterwards with NH,01 
(Wemberg,B. 20,2006,3353).—8. By heating the 
‘a’ or(7)-isomeride with H^SO^at 160° (B. a. D.). 

Properties.—Long silky needles (containing 
aq), m. sol. hot water nearly insol. cold water. 
On boiling with water the needles change to an 
almost insoluble crystalline powder. With tetra- 
azo-diphenyl it gives a yellowish-red colouring 
matter (S-purpurin). Yields by the diazo- reac¬ 
tion the (3)-nBphthol sulphonic acid of Wein¬ 
berg, which by fusion with NaOH is .pdnverted 
into dioxynaphthalene [129°]. Gives rise to (8)- 
di-ohloro-naphthalene [114°]. » 

Salts.—KA': noodles, v. sol. water.— 
KaA'4aq: white needles (from water) or plates 
(from hot 90 p.c. alcohol), v. e. sol. hot water, S. 
1'4 in cold water, v. sol. hot spirit (90 p.o.) 
(difference from ‘ a’ isomeride).—“NH^A': small 
pistes, m. sol. water.—^BaA'^tiaq: plates, el. 
uol. cold water (difference from (7) -Isomeride).— 
MgA'jaq: white needles (B. a. D.).—MgA',5aq 
(W.).—GaA', 6aq: plates, with blue fluorescence. 

S. -88 at 16°. 

(a)-Naphthylamins v-snlphonic acid 
OijHj.NHSOjH. Thionaphthamic acid. Formed, 
together with the (1,4) acid, by the action of 
ammonium sulphite on (a)-nitro-naphthalone 
(Piria, A. 78, 64). The free acid, liberated from 
its salts, splits up at onco into naphthylamine 
and H,SO,.—KA': pearly plates, v. sol. water, 
si. sol. KOHAq.— “NHjA': pIatos,sol. waterand 
idoohol.—BaA’.j 3aq: plates.— PbA'(OAoj. 

(a)-Naphthylamine ‘a’ disnlphonio acid 
0,.H,NSA i-«- 0„H4(NH,0(S03H), [1:3:3']. 

Formed by reducing (a)-nitro-naphthalene ‘ o ’- 
disulphonio acid by ammonium sulphide (A16n, 
J3». 2, 407). Crystals, v. e. sol. water and 
alcohol, insol. ether and benzene. Yields (a)- 
naphthylamine on treatment with sodium-amal¬ 
gam. — NHjHA" 2aq (?): slender needles. — 
EHA' 3aq: needles, m. sol. hot water.—CaA" 6aq. 
—BaA" 4aq: tables, m. sol. water.—PbA" 4aq (?). 

(a)-Ifaphtbylamine disulphonio acid 

0,A(NH.,)(S0,HL [1:3:2']. Obtained by redu¬ 
cing (a)-nitro-naphthalene ‘ $ ’ disulphonio acid 
(A16nV Small needles (from water), v.^sol. 
water, si. sol. alcohob Yields (a)-naphthylamine 
on treatment with sodium-amalgam.—NH,HA": 
needles, m. sol. hot water.—KHA": needlps.— 
OaA''2aq.—BaA''aq: minute needles,'sl. sol. 

(ai-Naphtbylamine (S).dlsalpIionio acid 
0,,H,(NHJ(S03H),[1:1':4]. Naphthylamine di- 
futpl^ieamd S. (Soh611kopf’s G. P. 40,671). 
Formed by snlpnonating (1, l')-naphthylamlne 
stdpbohio acid. — Na2A''2aq ; long needles* 
(Bemthsen, B. 23, 8090). 

(a).Haphthylamlne («).disulphonie aeid 
0,4t,{NH,)(S0,H),[l:8:l']. Formed by heating 
impht|i»|pns wil tttoong.H|S04 at90°and faming | 


H,SO, at 100°-120°, then nitrating, and redo- 
oing*ttte product (G. P. 46,776, 46,958; Bemth- 
sen, B. 22, 8328). Formed also from naphthal¬ 
ene (a/3)-disulphonio acid (oorrespon£ng to 
0,jH„01, [48°]) by nitration and reduction (Ewer 
a. Pick, Monit. seienl. 1889, 604; c/. Armstrong 

а. Wynne, C. N. 64, 266). Colourless scales 
(containing 3aq), v. e. sol. warm water.— 
NaHA''2aq: needles or thin prisms, sl. sol, 
cold water.—Na.jA'' 6aq: needles or prisms, v. e. 
sol. water.—BaA"3aq.—BaA"4aq: flat needles, 
V. sol. hot, m. sol. cold, water.-Ba{HA''),6Bq : 
minute needles, sl. sol. cold water. 

(a)-NMhthytamine disulphonio acid 
0 „Hj(NH.J(SO,H) 3 [1:4:2']. S. -7 at 20°; 6 at 
100°. Formed, together with two isomeric acids, 
by sulphonating (a)-naphthylamine (1 pt.) with 
HjSO, (dontaining 25 p.o. SO, extra) (6 pts.) at 
120°, The acids are separated by treatment of 
the lime salts with dilute alcohol, whichidiisolTet 
the salts of the two isomeric acids (Dahl & Co., 
G. P. 41,957; Armstrong a. Wynne, O. J. Proc. 

б, 125). Formed, together with a smaller quan¬ 
tity of the following acid, by treating (o)- 
naphthylamine ‘o’-sulphonic acid (Ipt.) with 
H-^SO, containing SO, (IJ pts.) at 30°. Groups 
of needles, insol. 85 p.o. alcohol. Its solutions 
and those of its salts exhibit blue fluorescence. 

Salts.—K,A'' 3aq.—Na,A" 3aq: v. sol. water. 
CaA',aq : v. sl. sol. water. 

(a)-Naphthylamine disulphonio acid 
0„H,(NH,)(SO,H), [1:4:3']. S.17at20°. Formed 
in the preparation of the preceding, from which it 
may be separated by extracting the mixed cal¬ 
cium salts with dilute alcohol. Alcohol of 90 
p.o. extracts the salt of a third isomeride, sub¬ 
sequent treatment with alcohol of 85 p.o. extracts 
the present acid. Needles, insol. alcohol, v. sol. 
boiling alcohol of 85 p 0. The calcium salt is 
V. sol. water, insol. alcohol of 90 p.o. The K 
and Na salts are v. sol. water. Solutions of the 
acid and its salts exhibit blue fluorescence. 

(fl)-Naphthylamine ‘a’ disulphonio acid 
0,„H,(NHJ(SO,H),, [2:3:3']. (B)-Naphthylamint 
B-disulphimic acid. Formed by heating the cor¬ 
responding (/3)-naphthol B-disalphonio acid with 
ammonia. Beadily yields dyes with diazo-salts. 

(/3)-Naphthyl8min9 (7)-di8nlphonlo ssid 
0,„H,(NH,)(SO,I9., [2:1’:3']. {B).NapMhylamine 
O-disulphonic acid. Formed by heating the cor¬ 
responding (/3)-naphthol G-disulphonio acid with 
ammonia. Formed also by heating (/3)-naph- 
thylamiue sulphate (10 kilos.) with H,SO, (30 
kilos, containing 25 p.o. SO, extra) at Ii0°-l40° 
(Gans a. Co., G. P. 35,019). V. sol. water, m. sol. 
alcohol. Does not react with diazo- compounds 
(G. Schultz, B. 21, 3487). The salts arq v. soL 
water. 

(/3)-Naphthylamine disulphonio aeid 
0,.H,(NHJ(SO,H), [2:1:3']. Formed, together 
with the (2,1', 8') acid, from (2,8')-naphthyl. 
amine sulphonic acid and H .SO, (mth 20 p.o. 
BO,) at 20° (Armstrong a. Wynne, O. J. Proo. 6, 
180). Needles. Yields 0„H,C1, [92°]. 

(/3)-Naphthylamine disulphonie acid 
0„H,(NH,)(SO,H), [2:8':®]. Formed by heating 
(BrOnner’s) (/3)-naphthylamine ‘ $ '-sulphonia 
acid at 16()° to remove water of oijstallisation, 
adding funaing H.,SO, (4 pts.) and heating at 
110° ^orsling, B. 21, 8496). Possibly identical 
jwith the preceding acid. White needles, V< % 
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•ol. water, d. lol. alcohol. Ite dilate a^aaooi 
folution finoreaoes blue. It gives rise to 4 tri* 
ohloro-naphtbdeno [91°]. 

Salts.—KA"2aii: large needles, v. soL 
water. - KEA" aq: needles, si. sol. cold water.— 
KaHA"2aq.—NaA": long needles.—fiSH,)^"aq: 
monoolinio crystals.—NHjHA".—"CaA": plates. 

(dl-Naphtaylamine disnlphonlo acid 
0„Hj(NH,J{SOsH), [Sati*]. Formed, together 
with a greater quantity of the (2,2', 4')-isomeride 
from (2,4')-naphthylamine sulphonio acid and 
H,80. (with 20 p.o. SOJ at 20° (A. a. W.). 
yields 0„H.01, [78°]. 

S -Kaphthylamine disnlphoaie aci4 

,{NHJ{SO,H)j [2:2':4']. Formed os above, 
yields C„Hj01, [80°]. 

(8)-Hapbthylamine disnlphonio acid 
0,JH,(NBy(S0,H), [2:3:2']. Formed from the 
correspon^g naphthol disulphonlc acid. 

Di<i!fAPHTHyi.-AIITHBYl.ENE C^„ iJi. 

Oi JH j.0 

1^1 (?)• [270°]. Formed by distilling di- 

naphthyl-aoetylene, or by distilling {/8)-di-naph- 
thyl-tri.chloro-ethane (1 pt.) with ZnO (15 pts.) 
(Orabowski, B. 11,802). Large leaflets (by sub¬ 
limation).—OJS,gC,H,(N02),OH: crystals (from 
chloroform). 

NAPHTHYI-ABSENIOUS ACID. Described 
as Naphthalene arsonie acid, vol. i. p. 322. 

SAPHTHYt-BESZAMIDIIfE C„H„Ng ».«. 
O.H,0(NH).NHC,.H,. [141°] Formed by heat¬ 
ing (a)-naphthylamine hydrochloride with 
benzonitrile at 200° (Bemthsen a. Trompetter, 
B. 11, 1767). Tables (from alcohol); may bo 
sublimed.—B'HCl: white prisms.—jHjPtCl, , 
yellow needles.—B'HgCgO,: prisms, si. sol. water. 
—Chromate: yellow pp. 

(a).KAPHTHYI,.BENZyi.-AllIlfE C„H,.N 
iA 0„P^H.CHgPh. [67“^. Formed from (a)- 
naphteyiamine and benzyl chloride (Frotd a. 
lommasi, SI. [2] 20,67). 

(3)-Kaphthyl-beiizyl-amineO,,H,.NH.CH.gPh. 
68°]. Formed by reduciiig C,,H,.N:OHFh 
Kohler, A. 241, 368). Prisms. 

Nitrosamifie 0„H,.N(NO).CagPh. [112°]. 
yellow needles, sol. alcohol and ether. 

* (al-NAPETHYI, - BEHZYLIBENE - AmHE 
0,AN:CHt>h. [73°]. Formed from (a)-naph- 
thylamine and benzoic aldehyde or Uydrobenz- 
amide (Lachovitch, M. 9, 695; ef. Fapasogli, A, 
171,13^. yellow needles (from alcohol). 

(3)-Iiapbthyl-benzylidezte-amiiie. [101°]. 
Besembles the preceding in preparation and 
properties (Claisen, A. 237, 261). 

HAFHTHTL BEHZTi KETOHE v. Bbnzvi. 

NZPHTKTL KBIONB. 

HAPHTHYL BEHZYL OXIDE o. Bbhzti. 

BilEXBVt. OXIDB. 

NAPHTHYL BBOUO-KEXEYL KETONE 
C.jHjBrO ».«. C|,H,.CO.OHgBr. Obtpined hj 
adding bromine (9*5 g.) to a solution of naphthyl 
methyl ketone (10 g.) m CS, (Fampel a. Schmidt, 
B. 19, 2898). Pungent oil. • 

(aj-NAPHTHYL-CABBAKATE aj,H.NOg i.s. 
0„H,.O.CO.NHg. [168°]. Formed from, (a)- 
naphthol and CIOO.NBL (Oattermann, A. 244, 
43). Needles (hrom alcohol). 

(3)-NaphthyI carbamate. [187°]. Vttm 
(A)-naphthol and OICONH, (Q.l. Long needles, 
|lip9s{ inspl. water, v. spl. vconol aad ether. • 


(a)-lFAPHIHYL-0ABBA]a0 A0n>. JBIAvI 
sfAer 0„H„NO, As. O,iftNH.0O,Et ffn. 
Formed from (a)-naphthirlamine and CflOO^t 
(Hofmann, B. 8, 667). Needles, insol. water. 

Isopropyl eth»r O,JH,NH.0O^. [78°]. 
From (^-naphthylamine and C10O,Fr (Spica, 
0. 17,168). Groups of needles, si. soL water. 

(3)-Naphthyl-carbamio acid. Ethyl ether 
0,„H,NH,COgEt. [73°]. Formed from (3). 
naphthylamine and ClCO,Et (Cosiner, B. 14, 
60). Needles, insol. hot water, v. sol. alcohol. 

Isopropyl ether 0„H,NH.CO,Fr. [70°] 
Needles, soU. alcohol and ether (S.). 

Di-(3)-naphthylcarbamate. Methyl ether 
(0„H,),N.COjMe. [114°]. Formed from di.(3)- 
naphthylamine and CKlOgMe at 165° (Bis, B. 
20,2620). Needles (from alcohol and ewer), v. 
sol. cold alcohol and ether. 

(a)-NAFHTHYL.CABBAKINE 0„H,N t.e 
0,„H,.NO. Formed from (o)-naphthylamine, 
chloroform, and alcoholic KOH (Liebermann, B. 
16,1646;« Solid, v. sol. alcohol. 

(S)-Nsphtbyl.carbamiBe Cj,H,.NO. [64°]. 
Formed from (3)-naphthylammo, chloroform, 
and alcoholic potash (Liebermann, B. 16,1640). 
Needles, sol. alcohol, ether, and benzene. 

(a).NAPHTHYL semt-OABBAZIDE 
0„H„N,0 ».«. 0„H,.NH.NH.CO.NH,. [281°]. 
Formed by heating (a)-naphthylamins hydro¬ 
chloride with urea at 140° (Pinner, B. 21,1219). 
Thin plates (from boiling isoamyl alcohol), insol. 
water and ether, si. sol. dilate alkalis. 

(3)-Naphthyl-sem{-carbazide. [226°] (P.); 
[221°] ^H.). Formed like its isomerido, and also 
by mixing equivalent quantities ol (3)-naphthyl. 
amine hydrochloride and potassium cyanate in 
aqueous solution (Pinner, B. 21,1223; Hillring, 
haus, B. 22, 2657; Haufl, A. 263,28). Silky 
plates, si. sol. hot water, v. sol. hot alcoboL Be- 
duces Fehling’s solution. With HClAq at 140° 
it yields a naphthazine. 

DINAPHTHYL-CABBAZOLE, so-called, il 
described as iMmo-nraAPHTHVL. 

(aj-NAPHTHYL-CABBINOL 0,,H,,0 i.e. 
C,»H,.CHjOH. Naphthobmeyl alcohol. [60°]. 
(301° cor.) at 715 mm. Formed by warming 
(a).nBphthyl-oarbinylamine hydrochloride with 
aqueous NaNO, (Bamberger a. Lodter, B. 21, 
268). Long needles, v. e. sol. ether and alcohol, 
V. si. sol. cold water. Yields (a)-naphthoia alde¬ 
hyde on oxidation with chromic acid mixture. 

(3)-Naphthyl-carblnol 0„H,.CH,OH. [80-6«]. 
Besembles the preceding in mode of prepara¬ 
tion and properties (Bamberger, B. 20,1118). 

Tri-naphthyl-oarbinol 0,,Hj,01.<. 
(0„H,),0.0H. Formed from naphthalene, 
C(NOjCl„ and Aid,, the product being boiled 
with n&tet (Elbe, B. 16, 1276). Orystallina 
powder (from acetone), melting below 278°; v. 
sol. benzene, si. sol. ether, almost insol. alcohol. 

(a)-NAPHTHVL-OABBINYLAlIlNE 0,,H„N 
i.e. 0|,H,.OH,NHy Mmaphthylamine. Na^h- 
thobeneylamine. (292°). Formed, together with 
s-di-naphtbyl-ethane, by reducing the amide of 
thionaphthoic acid in alcohc^o solution with 
zinc and HdAq (Hofmann, B. 1, 101; Bam¬ 
berger a. Lodter, B. 21, 266). Caustic liquid, 
absorbing CO, from the,air. Beduoed in aloo- 
holio solution by Na to the teteahydride.— 
B'HCl: long needles, si. sol. water.—B'JBLPtC^t 
crystalline pp.- B'HNO|: prisms [148-o°|. 
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Xctnhydrtd* 0„H,.OBrHHr' (270°) At 722 
mm. Obtained by reanoing the nitrile ol (a), 
naphthoio aoid 0,^,.0N in alcoholio eolntion 
by Bodinm ^Bamberger a. Bodter, B. 20,1707).— 
B'UOl: white needles, v. e. sol. hot water.— 
B'jHJtOl, ryellow needles, si. sol. cold water.— 
B'C,H,(N0,),0H: needles, t. soL hot water. 

(lB).Naphthyl.oarbin:^amine 0,oH,.CH,NH,. 
[OO'^. Formed from the amide of tliio-(j3)-naph- 
thoio aoid C,,H,.0S.NH2 by treating its alcoholio 
solution with zino and UGl at 35° (Bamberger a. 
Iiodter, B. 21,1117). Prisms, si. sol. cold water, 
V. sol. aloohol. It is a powerlul bas«, ppg. the 
hydroxides from solutions of salts of copper, 
sino, and lead. 

Salts.—B'HOl. [260°-270°]. Prisms, v. 
sol. aloohol and water, insol. ether.—B',H,PtCl,; 
yellow needles. — B'0^(0H)(N0s),; golden- 
yellow needles, ▼. sol. hot water. 

Tetrahydride 0„H„.0I^NHj. (270° corj at 
729 mm. Formed by adding sodium to a hot 
alooholio solution of (i8)-naphthonitrile i[Bam- 
berger a. Boekmann, B. 20, 1711). Fields an 
aoetyl derivative [65°] (Bamberger a. Helwig, B. 
22, 1915). Carbon disulphide reacts forming 
C,,H„OHj.NH.OS.SHNHs.GHj.O„H,i[128°], 
whioh on boiling with alcohol gives rise to 
CS(NH.CnjO„H,), [143°].—B'HCl. [229°]. 
Needles, v. sol. water and alcohol. With potas¬ 
sium oyanate it gives CO(NH.CH,C,,H,)j [226°] 
and 00(NH,J(NHCHjC,„H,) [13S°].-B'jH,PtCl,. 
Needles.—^B'i^CO,: white needles.—B'jH2S04. 
Prisms, v. e. sol. water.—B'OjH4(NO,)j(OH). 
Yellow prisms, si. soL water. 

DI-NAPHTHYI.-TBI-0HL0B0.ETHANB v. 

TBI-CH1.0aO-I)I-NAPHTUYl.-KIlUNS. 

(o).HAPHTHYl.CYANAMIDE C,„H,NH.CN. 

S is®]. J'orraed by heating a solution of oxy- 
-naphthyl-thio-urea 0|„H,NH.CS.NH.On (Tie- 
mann, B. 22,1940). 

Di-(o)-naphthyl-cyaiianude Cj,H„N, i.«. 
H,C„.N:G;N.G„H,. l)i-{a)-naijhlhyi-carbimide. 
Oarbo-di-(tt)-naphthyl-imide. [94^]. Obtained 
by adding HgO to a boiling solution of di-(a)- 
naphthyl-thio-urea in dry benzene; the yield 
being o. 30 p.o. of the theoretical (Huhn, B. 19, 
2406). Barge prisms. V. sol. benzene, si. sol. 
cold ether and petroleum-ether. By heating 
with dilute alcohol it is converted into di-(a)- 
naphthyl-urea. H2S passed into the boiling so¬ 
lution in dry benzene converts it into di-(a)- 
uaphthyl-thio-urea. Heated with OS, at 200° it 
yields (a) -naphthyl-thiocarbimide. 

Di-(0)-iiaphtbyl-Gyanamide 
H,0„.N:(3:N.O|JH,. Di-(0)-7taphthyl~carUmide. 
[146°]. Obtained by adding HgO to a boiling 
solution of di-(/3) -naphthyl-thio-urea in dry bei^- 
ene; the yield being 85 p.o. of the theoretical 
(Huhn, B. 19, 2406). White granular crystals. 
V. sol. hot benzene, si. sol. ether and petroleum- 
ether. By boiling with dilute alcohol it is con¬ 
verted into di-(31-naphthyl-urea. If H^S is 
passed into its solution in dry boiling cumene, 
di-(S)-naphthyl-thio-urea is regenerated. With 
CS,'at 200° it yields (/3)-nsphthyl-tbio-oarbimide. 

(a) - NAPHTHYL - OYANATE 0,.H,N:CO. 
(270°). Formed in small quantity by heating 
di-naphthyl-nrea with P,0„ and in larger quan¬ 
tity by tha like treatment of naphthyl-carbamie 
ether (Hall, Pr. 9.866; Hofmann, Pr. 19,108; 
O. B. 47, 426). Pungent liquid. With oxy-azo- 
Voi.hB/ 


benzene it forms 0,H,.NrO,H4O.0O.NHO,,H, 
(,149°]* (Goldschmidt a. Eosell, B. 28,492). 
NAPHTHYL CYANIDE v. Ntisrui ov tuvB- 

THOIO ACID. 

NAPHTHYL CYANDEIO ACID v. Cyomrio 
acid in the article Cvanto acids. 

TEI-NAPHTHYL-CYANUEATES 
(OioH,)30,l},0,. Formed from cyanurio chloride 
and sodium-naphthyl dis solved in naphthol (Otto, 
B, 20, 2239). The (o)- compound decomposes 
,between 160° and 226°, the (/91- compound begins 
to decompose at 220°. Botn are powders, si 
sol. hot water and alcohol, m. sol. benzene. 
NAPHTHYLENE-ACETAUIDINE V. Nath- 

TniI.BNB-i:THENVL-AMn>tKE. 

0 -NAPHTHYLENE-DIAMINE 0,.H„N, ».«. 

а. H ((NIB), (1:2). Di-amido-naphlhaUnt. 

AmiM-naphthylamine. Mol. w. 168. [96°]. 

formation.—1. By reduction of p-sulpho- 
bonzene-azo-(S)-naplithylamine with tin-» and 
HCl (Griess, B. 16, 2193; Witt, B. 21, 3482).— 
2. By reduction of benzeDe-azo-(i3)-naphtbyl- 
amine, of (/3).naphthalene-azo-(8)-naphthyl- 
amine, of the diozim of (/3)-naphthoquinone, of 
(2,l)-nitro-(a)-naphthylamine, or of (l,2)-nitro- 
(0)-naphthylamine (Bawson, B. 18, 800, 2423; 
Beuckart, B. 19, 174; Bellmann a. Bemy, B. 19, 
803; Bamberger a. Sohieflelin, B. 22,1376). 

Properties, —Silvery trimotrio plates (from 
hot water), si. sol. water, sol. alcohol and ether. 
Its ethereal solution quiokly turns brown. FeCl, 
colours its solution green. 

Reactions.—1. Phenanthraquinone yields 
naphthophenanthrazine which forms yellowish- 
white crystals giving a scarlet solution in H^SO,. 
2. Phenyl eyanate in benzene solution reacts 
forming G.H,NH.GO.NH.O„H.NH3 [335°] and 
(0(H,.NH.GO.NH)_G,(H(.—3. Phenyl thiocarb- 
xmide unites forming (G,H,NH.GS.NH)2G,oH, 
[356°-360°].—4. On heating with excess of oil 
of mustard in alcoholic solution it yields, in like 
manner, silky needles of 0,„H,(NH.CS.NHO,H,)„ 
which decompose at 170°-200° intonaphthylene- 
Ihio-uroa and di-Kllyl-thio-urea (Bellmann, B. 
19, 808).—6. An alcoholio solution of benzil 
reacts forming di-phenyl-naphthoquinoxalins 

‘^'»®“<n!co“h* (Beuckart, B. 19, 174>. 

б. o-Aldehyda-bemoie acid CHO.CgHj.GOjH 
forma 0„H(<^g^O.O»H,.CO,H, whioh decom¬ 
poses at 280° (Bistrezyeki, B. 23,1044). 

Salts.—B"HjClj. [90°]. Prisms or plates, 
V. sol. water.—^B'^H^SO,: white plates, si. sol. 
water.—Picrato: nearly insoluble powder. 

Acetyl derivative 0„H,(NHAo),, [234°]. 
White needles. • 

Propionyl derivative 0,oH,(NHO,H,0)r 
[192°]. Formed from the base and propionic 
anhydride. Prisms (from alcohol), insol. ether. 

Bensqyl derivative 0,(H,(NHBz),. [991°]. 
Plates, sL sol. alcohol and HO Ac (Hinsberg, A. 
264, 266). 

ar-Tetrahydriie 0,,H,,N, La 

B1 mm. Formed, together with a smaller quan¬ 
tity of the alioyolio isomeride, by reducing naph- 
thylene-o-diamine with sodium (Bsmbeiger a. 
Sohieffelln, B. 22,1877). Needles, v. sol. alcohol, 
ether, and hot water. Bedaoes AgNO*. Gives 

' 11 
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k red ooloc^ with cold aqueoua FeCl, 
oxidiies it to adipic acid. 

Salts.[o.260»]. Tables, t. sol. 
water.— B''2HNO,. [201“]. Plates, m. sol. water. 

Acetyl derivative of the tetrahydride 
0,A(NHAo),. [246°]. Needles, T. e. sol. al¬ 
cohol, si. sol. ether and cold water. , 
ae-Tetrahydride 

QH:CH.C.CH{NH,).CH(Nnj) jcjmed as above 
CH;CH.C.CH,-CH, 

(B. a. S.). Its hydrochloride and platmoohlorido 
crystallise in needles. 

Naphthylene-p-diamine 0,A(NBy, [1:4]. 
[120“] (G.); [118°]iB-a.S.). ' 

Formation. —1. By reduction oi naphthalene. 
azo-(o)-napbthylamine by tin and HCl (Perkin, 
C. J. 18,173 ; A. 137, 350; Friedlandir, B. 22, 

5Q7],_2. By reduotipn of^-sulpho.benzeno-azo- 

(a)-nkpltthylainine with tin and HCl (Griess, B. 
16,2192).—8. By reduction oi (a)-nitro-(o)-naph- 
thylamine (Lieberinann, A. 183, 238).—4. By 

boilingbenzene-azo.(a)-naphthylaininewithzinc- 

dust and water (Bamberger a. Schieffelin, B. 22, 

Properties.—Colourless prisms or needles, sL 
sol. water, sol. alcohol and ether. Yields (a), 
naphthoquinone on oxidation with FeClj. 

Salts.—B"n.,Cl,: white soluble four-sided 
• plates, nearly insol. UClAq.-B"H,SO,: needles. 

Mono-acetyl derivative 
0„H,(NH,)(NHAo). Formed by reducing the 
acetyl derivative of (a)-nitro-naphthylamine with 
tin and HCl (Liebennann).—B"HC1: long 
needlo3.-B''ACfP.—B"C.H,(N0,),0H : yel¬ 
low needles. 

Di-aeetyl derivative 0„H,(NHAo)r 
[205°]. Formed from the base or its mono- 
acetyl derivative and Ac,0 (Kleemann, B. 19, 
834; B. a. S.). Needles, si. sol. alcohol, nearly 
insol. water and ether. 

Mono-beneoyl derivative 
0,.H.(NH,)(NHBz). [186°]. Formed by ra¬ 

dioing 0,;H.<N0 ,)(NHBz) (^bell, A.208,326).- 
Needles. -B"HCl.-B''HNOr -B"H,SO,. 

™ -J, CH,.CH,.g.C(NH.,):<?H 

ar-TetrahSjdrtde cH,.CH,.C.C(NH,):CH' 
iThe sole product of the reduction of p-naphthyl- 
ene-diamine by sodium (Bamberger a. Schieffe¬ 
lin, B. 22, 1882). Needles, resinified on exposure 
to air. Yields adipic acid on oxidation with 
KMnO,.—B"H.,C1,: crystalline powder. 

Aeetyl derivative of the tetrahydride 
0„H„(NHAc)r [286°]. Needles, v. si. sol. cold 
water, m. sol. boiling alcohol. Beduees ammo- 
niaoal AgNO,. FeCl, colours a solution of its 
hydrochloride green, changing to brown. 

Pen-naphthylene-diamine 0„H.(NH,),[1:11. 

Formation.—X. By reduction of p«ri-di-nitro- 
naphthalene with iodide of phosphorus and 
water (De Aguiar, B. 8,27 : 7, 807; ©eilstttin a. 
Kuhlberg, A. 169,90 ; Ladenburg, B. S, 1661).— 
2. By reducing di-nitro-(})-naphthoio acid [266“] 
with tin and HCl (Ekstrand, B. 20,1853; f pr. 
[2] 38, 268).—8. By the action of ammonia on 
pert-di-oxy-naphthalene at 160“-800^ (Erdmanfi, 
A. 247,863). ^ 

Propertiee. —Needles (from dilute alcohol), 
m. sol. water. Gives a reddish-brown colour 
and pp. with FeCl,. NaNO, added to a solution 
Of the sulphate ppts. red ne^es of the azumde. 


By th6 diazo- reaction it yields di-ohloro- 
naphthalene [84°]. Benzoio aldehyde forma 

O.A<n^H%> (Hinsberg, B. 22, 861). 

Phenanthraquinon© does not yield an aaint. 
Oxalic ether at 100® yields OuH,^aOa, orys- 
tallising from chloroform in red needles, car* 
bonised at 196“ (Aguiar)''. 

Salts.—n'H f'- te-af 


’B''li,ci,. [o'. 280“]. Small plates.— 
B''HA.-B"H,SO..-B"H,CjO.. 

(l,4')-Naphthylene-dianune 0„H,{NHJ, 
[1:4']. [100“]. Formed by reducing the corre¬ 
sponding dl-nitro-naphthalene in alcoholic solu¬ 
tion with tin and HCl (Erdmann, A. 247, 301; 
ef. Zinin, A. 62, 362; 85, 829; Hollemann, Z. 
[2] 1,665; De Aguiar, B. 8,33; 7, 307). Formed 
also by heating the corresponding di-oiy-naph- 
thalene with ammonia at 150®—180®, and finally 
at 250“-300“ (E.). Thin white needles, which 
may be sublimed, si. sol. cold water, v. sol. 
alcohol. FeCl, colours its solution bluish-violet. 
ConvMtiad by the diazo- reaction into di-chloro- 
naphthalene [107“]. — B"HaCl^ — B"njlj. 

B"HiSO..—B"H jC,04- _ 

„ / , , gH:CH-C.CH(NH, -CH, 

Tetrahydride 5h:C(NHJ.O-CH,-CH,' 

[77“]. (264“) at 60 mm. Formed by the action 
of sodium on a solution of the base in isoamyl 
alcohol (Bamberger a. Hoskyns-Abrahall, B. 22, 
944). Prisms (from ether) or needles (from 
ligroin), si. sol. hot water, v. sol. alcohol. FeCl, 
gives a deep reddish-brown colour in its hot 
solution, but no colour in the cold. Boiling 
K,Cr,0, gives a claret-oolour. Gives off NH, 
when heated. This base can be separated into 
dextro- and Isevo-rotatory varieties by crystalli¬ 
sation of the bitartrate, for on adding a crystal 
of dextro-rotatory coniine tartrate, the Iffivo* 
rotatory tetrahydro-napUthylene-diamino tar- 
trate crystallises out, while the mother-liqnor 
deposits the dextro-rotatory compound after long 
standing (Bamberger, B. 23,291).^ The rotatory 
powers of the two hydrochlorides, [o]o ate 
-7“ 80' and •f8° 9' respectively. Bsoefions. 
1. Nitrova acid at 0“ forms a diazo- com- 
pound which when boiled with water yields 

CH;Si)'.C-cS''^'’ cH:' 

tive of which crystallises in needles [162'^ 
(Bamberger a. Bammann, B. 22, 960).—2. Bi- 
aeotieation and reduction by SnCl, and HCl yields 

. . gH:CH-C.CH(NH,):gH, 

the hydrazine cH:C(Nja:,)- 0- CBL-CH,' 

3. A dilute ethereal solution of OS, forms 
C„H,.(NH,).NH.S.CS.NH.C,.H„NH, [146“]. the 
alioyclic amidogen entering into reaction. By 
tteatment with PbO this substance is converted 
into the urea CO(NH.O,^,..NH,).,. BoiUng with 
alcohol yields CS(NH.O„H„.NH.,), [165 ]. 4. 
A" warm alooholio solution of CS, forms 

dogens taking part in the reaction. Salts. 
B''H.,C1,: trimetrio prisms, o:6:C“ •674:1:’OpO, v. 
sol. water, v. si. sol. alcohol.—B"H.,PtCl, aq ; 
prisms. — B"APtCl,: orystallme toUA -- 
B''HS0.2aq: triolinic prisms. Aeetyl deri¬ 
vative 0.»H„{NHAo)r [262“ oor.]. Prisms 
(from alcohol), sol. ether, si. zoi bwling watw. 

(2,2')-Naphthylene.diamfaieqj^,(N^,f3:21. 

[189“] (B. a. S.) i [161*] (L.). Formed by heat- 
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big tha oomiponding di-oz^-naphthaleme [166°] 
of Kbert and Merz with ammoniacal CaOl, at 265° 
^ange, £.21, Bef. 839; Bamberger a. SohieSelin, 
B. 22, 1384). Plates {trom water), ▼. eol. boiling 
water, alcohol, and etner. 

(2,3’)-Haphthyleiie - diamine C,gH,(NH2),. 

ra . Formed from di-oxy-naphthalene [213°], 
rting with ammonia and NH,C1 at 200°- 
250° (Lange, B. 21, Bef. 839). Its salts are 
more soluble than those of the (2,2').i30meride. 

m-Naphthylene-dlamiue C,gH„(NH,)., [1:3].,^ 
Obtained by reducing di-nitro-naphthalene [144°] 
with tin and HCl (Urban, B. 20, 973). A solu¬ 
tion of its hydrochloride is coloured yellow by 
nitrous acid.—B'H,C1,: ?. e. sol. water, m. sol. 
alcohol, insol. ether. 

Acetyl derivative 0|oH,(BHAo),. [156°]. 
Prisms, v. sol. benzene. 

Siuaphthyleue-amine Oa,H„K iA. 

0 (?) [169° oor.]. Formed by’heat- 

ing (80)-dioxy-dinaphthylwith ammons3cal-zina 
ohloride (Walder, B. 16, 2173). White trimetrio 
plates or needles. V. sol. ether, benzene, or 
acetone, insol. dilute acids. 

Picric acid compound 
C*,H„N 2(O.Hg(NOj),OH): [219° cor.]; blue- 
black needles. 

Acetyl derivative 0„H,jNAo. [144° 
uncor.]; fine white needles, v. sol. ether, less 
sol. alcohol. 

Tri-nsphthylene-dismine t.«. 

(0,„Hg),N, (?). Formed by heating a mixture of 
naphthylaiuine, napbthylamine hydrochloride, 
and nitro-naphthalone in molecular proportions 
for 3 hours at 190°- 220° (Salzmann a. Wichel- 
haus, B, 9,1107). Amorphous blue-black pow¬ 
der (containing aq), insol. water and ether, 
forming a red solution in warm benzene. Bogins 
to decompose at 180°.—B'HCl: amorphous 
violet powder. 

References. — Bbomo-, Di-obiobo-, and 

ErUBNTI.-NAPHTH'ri.ENE-nUJnNE. 

0 - NAPHTHYLBNE - DUUIHE - • s’ - SUL- 
PBOHIC AOIS 

/C(NH,) :C(NHJ 

0„H„N,SO, t-s. 0,HX 1 • Formed, 

'C(SO,H):CH 

together with benzidine, by reduction of Oongo- 
red. Not isolated (Witt, B. 19,1719). 

o-Naphthylene-diamine ‘/3’-snlphonio acid 

reducing ‘ gold- brown,’ an azo-dye obtained from 
BrOnner’s (8)-napbthylamine sulphonic acid, 
anddiazobenzene (Witt, B, 21,3484). Tellowish- 
white crystals (from alcohol or ether), v. slasol. 
water. Quickly turits brown in air. K,FeCy, 
turns its solution first brown, then yellow. FeCl, 
colours its aqueous solution dirty-green. Bhen- 
anthraquinone bisulphite yields, in presence of 
NaOAc and HOAo, naphthophenanthrazine sul- 

S honio acid, which dissolves in H.,SO, with red- 
ish-violet colour, and which is converted by 
. potash-fusion injo a eurhodol, forming in H,SO, 
a solution ooloured a pure ultramarine, turned 
eherry-red by water. Naphthylene-diamine ‘ o’.‘ 
aulphonio acid acts in Ae same way, but the 
compound formed by phenanthraquinone dis¬ 
solves in H|SO, with bluish-violet colour, and 
(be eurhodol, with indigo-blue colour, the sul¬ 


phate being ppd. as a crimson crystalline 
powder. 

o-Naphthylene-diamine (7)-snlphonie acid 
CHiCH g.C(NHJ:(?(NHrj a, „ 

CH:C(SO,H).C.CH=-—0^ • “7 "* 

dnetion of azo- dyes prepared from (8)-naphthyl- 
amine (■^-sulphonic acid (of Oahl) (Witt, B. 21, 
3486). Plates, si. sol. water (more soluble than 
the * 8 ’- isomeride). FeCI, colours its solution 
emerald-green. The corresponding azines are 
rendered violet by H.,SO„ becoming orange <pi 
dilution. The eurhodol gives a dark-violet so- 
lufion in HjSO„ becoming cherry-red on dilution, 
the eurhrslol sulphate being deposited in dirty- 
red flakes. 

o-Naphthylene diamine (5) .sulphonic acid 
Obtained by 

reducing azo- dyes prepared from (fl)-naphthyl- 
amine (S)-sulphonio acid (W.). Ore/ jfowder, 
more soluble in water than the ' (3 ’- isomeride. 
Occurs also in a gelatinous (? hydrated) condi¬ 
tion, V. e. sol. water. It resembles the ‘ 0 ’- iso- 
mcride in its reactions with FeCl,, with K,FeCy„- 
and with phenanthraquinone. 

o-Naphthylene-diamine 'a’-disnlphonic acid 
0,gH,(NI^),(S0,H), [1:2:1'or 4';3']. Obtained 
by reducing benzene-azo-(0}-naphthylamine‘a’- 
disulphonic acid formed from (0)-napbtbylamine 
E disulphonic acid (Witt, B.21, 3487).— NaHA": 
sandy crystalline powder, v. sol. water, forming a 
solution with green fluorescence. FeCl, gives a 
green colour. Yields lemon-yellow sodium naph- 
tbo-pheuanthrazine disulphonate, which forms 
a bluish-magenta solution in H-SO,. The eu¬ 
rhodol yields a deep greenish-blue solution in 
H28O4, becoming claret-red on dilution. 

Naphthylene-diamine disulphonic acid 
0|oH,(NH,),(SO,H),. Formed by reducing di- 
nitro-naphthalene disulphonic acid (Aldn, Bn. 3, 
1025).—KHA" Saq": needles, m. sol. not water.— 
Ba(HA"),6aq. 

NAPHTHYLENE-BENZAUIOINE v. Bemz- 

EllXl,-><APnilin.Elf^.AUIDINE. 

NAPHIHYIENE-ETHENTL-AHISINE 
0„H.,N, i.e. [2:3] O..H.<^®>C.CH.. [168°]. 

Formed by the action of cold oono. alcoholio 
HCl upon (0)-naphthyl-ethyl-nitro8amine 
(Fischer a. Hepp, B. 20, 1248). Nodules (from 
v/ater). Crystallises from methyl alcohol in 
prisms (containing MeOH) [76°]. SI. sol. hot 
water.—B'HCl ^aq : colourless needles, si. sol. 
water, m. sol. alcohol. — B'.,H.;Pt01,3aq. — 
B'HjBO,.—B'C,H,(NOJ,OH: needles. 

Naphthylene-ethenyl-amidine 

[1:2] C„H,<^jj^^CMe. Formed from theaootyl 

derivative of nitro-(0)-naphthylamine by reduc¬ 
tion with tin and HCl (Liebermann a. Jacobson, 
A* 211, 67). Formed also by the action of cold 
alcohoiio HCl on (0)-naphthyl-ethyl-amine 
(Fischer a. Hepp, B. 20, 2472).—B'HCl 3aq: 
needles, v. sol. water. 

NAFHTKYIENE-ETHYL-SIAHINE 
0,oH,(NH,)(NHEt) [1:4]. Formed by reduoing 
nitroBO-(a)-nBphthyl-ethyl.amine with SnCl, 
(Kock, A. 243, 312). The free bale ia unstable. 
It yields (a)-naphthoquinone on oxidation.— 
B"H,C1,. [162°]. Plate8.-B"20.a,(N0j,0H. 
{180^. Needles, si. sol. water and sloohol. 

Ii2 
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DI-NAPHTEITLBNEMJLYOOL. 


SI. SAFEXETMirB. OI.TOO&; So «^tle4^ 

0^,.0, It. §;^H:ohP)- *’*• 

aetion of ohloroforin and aqneons KsOH on (0)- 
naphthol (BouBaeau, 4* Oh. [6] 28,151). Small 
orystalB, inBol. water and alkaUs, v. si. soL also* 
bol, HOAc, and chloroform, m. sol. ether. 

Beactiotu.—l. Chromie acid mvctire yields 
crystalline C„E„0 [188°].—2. Bed-hot soda-2tm« 
forms dinaphthyl [187°].—3. Faming hydro- 
cJfUtric acid (16 pts.) at 160° forms C^jHitCl^O 3aq 
crystallising in red needles.—4. With fuming 
hydrobromic add it forms the corresponding 
C.^,^r,0 8aq crystallising in Instrtus green 
plates; whence alcoholic ammonia produces 
0^„(0H)(NHJ crystallising from benzene in 
needles and forming the crystalline salts^p’H.,Ct2, 
B'^,PtCl„ and B'H,Br,. The compound 
0,|H,^r,08aq is oodTerted b^ hot HOAc into 
(^H,^itiHOAo crystallising in lustrous green 
tables and giving off HOAc at 100°.—6. Bromine 
in CS, forms orange plates of Clz,H„Br,0.— 
6. HlAq (S.G. 1*7) forms, on boiling, o^stals of 
C^„I,0.—7. Dilute nitric add (S.G. 1-2) forms 
0^,2(0H) (NO,), which separates from HOAc as 
a red ciystalline mass G,.^„(OH)(NO,)HOAc. 
Boiling mlute nitric acid forms red needles of 
C„H„(N04, [190°].—8. H,SO, (6 pts.) at 100° 
forms CuH„(OH)(SO,H)H,80,aq crystallising in 
red needles with golden lustre, and separating 
from HOAc as Cja:,,(OH)(S04H)HOAo. 

Di-aeetyl derivative G,,H,2(OAo),. 
[192-6°]. Needles, si. sol. alcohol, v. sol. C^H,. 

Anhydride O^^H^O. [198-6°]. Formed 

by heating * dinaphthylene-glyeol ’ with PCI,. 
Formed also by the action of boiling alcohol on 
the compounds C.,^„Br,0 and CKH,aC10 (». 
supra). Yellow needles (from benzene), almost 
insol. cold alcohol, v. sol. boiling benzene. 
Yields on redaction a compound G„H„0. 

(a)-01.HAFHTHYIdBNE KBTOKB OXIDE 

0„H„0, {.e. 0„H,<^^^C„H,. [240°]. Formed 

by boiling (a)-naphthyl ethyl carbonate (Bender, 
B. 18, 702). Yellow prisms, si. sol. alcohol. 

(0)-Di]iaphthylene-ketone-ozide (7) |C!,|H„0, 
U. 0. A<(X>>0. A. [194']. Formed, to¬ 
gether with (8)-naphthol, alcohol, and CO„ by 
long boiling of di-(|8)-naphthyl-di-ethyl-ortho- 
carbonate (C„H,0),:C:(OC,HJj; its formation 
is explained by assuming the intermediate for¬ 
mation, by molecular change, of (S)-naphthol- 
oarboxylio ether G„H,(OU)CO,Et, which by eli¬ 
mination of £LO and di-eth^l-carbonate would 
give dinaphthylene-ketone-oxide. Thin colour- 
lesB prisms (from benzene). V. si. sol. alcohol 
(Bender, B. 19,2267). 

KAFBTHTLXHE KEBCAPIAH i.e. 

0,A(SH)r [181»] (G.); [174»] (E.)., (210S at 
16 mm.). Prepared by reducing the enjoride of 
naphthalene ‘a'-disnlphonic acid with sine-dust 
and H,SO„ and extracting the product with ether 
(Orosjean,B.28,2370i Ebert,B.24,146). Pearly 
leaflets (frm alcohol), v. si. sol. cold aloohql and 
ether. Its alcoholic solution gives a yellow pp.* 
with lead acetate. Its alkaline solution is rapidly 
oxidised by air. 

Acetyl derivative. [110°]. Crystals. 

Bentoyl derivative. [168°]. 


RAFjaTBYUlint - SI - XSXHTt-SUim 
[lid]. Formed by reducing 
mtroBO-napnthyl-di-metbyl-diamine or benzene^ 
azo-dimethylnaphthylamine (Friedl&nder, B.21, 
8124). Liquid, m. soL hot water. 

Acetyl derivative C„H,(NHAo)(NHe,). 
[196°]. 

NAFHTHYXERE.(e)-BAPHTHYl..DIAiaRX 
CI„H„N, i.e. [1:4] C,X(NH,)(NHC,.H,). Formed 
by reducing nitroso-di-(a)-naphthylamine with 
,SnCl, and HGl (Wanker, A. 243, 303). Minute 
crystals (from benzene), v. sol. alcohol. 

NAPHTF.YI.EKE . NAPHTHYL - BEHZAX- 
NC„H, 

IDIHE G„H„N, le. 0,H,.C< \ . [168°]. 

N.G„H, 

Formed by reducing benzoyl-nitro-di-(|8)-naph¬ 
thyl-amine with tin and HGl (Bis, B. 20,2626). 
Slender needles (containing G,H,) [114°], m. sol. 
alcohol and ether. 

NAPHTHYLENE .SI - NAPHTHYL. 8DLPH- 
IDE OXIDE G„Bla,SO i.s. G„H,.O.G„H,.S.G„H,. 
[111°]. Formed in small quantity as a by¬ 
product in the preparation of (a) and (0). 
naphtho-nitrile by distilling a mixture of (a)- 
and (8)-potassiam naphthalene-sulphonate with 
potassium ferrocyanide (Ekstrand, B. 17,2601; 
J.pr. [2] 38, 140). Iiong_ needles. By K,Cr,0, 
and acetic acid it is oxidised to a compound 
[162^. By heating with dilute HNO, at 130°-. 
140° it yields a body G,^„N,SO, which crystal¬ 
lises from hot acetic aojd in small yellow prisma 
[231° uncor.], nearly insoluble in alcohol and GS, 
& and I in CS, yield 0„H„Br,SO [182°]. 

(a)-DINAPHTEYL£N£ OXIDE G»H„0 ie. 

0 H^^®' ^otmed by distilling (e). 

naphthol (1 pt) with lead oxide (8 pts.), the 
yield being 7 p.c. (Enecht a. Dnzeitig, B. 13, 
1724 -, A. 209,134), and, together with naphthal¬ 
ene, by heating (a)-naphthol at 850°-400° 
(Merz a. Weith, B. 14,196) or distilling it with 
an equivalent quantity of lime (Niederhiusorn, 
B. 16, 1121). Colourless needles, insol. water, 
si. sol. alcohol, T. sol. ether. 

Picric acid compound 
0^„0 2C,H,raOJ,OH. [173°]. Bed needles. 

(m-Dinaphtnylene oxide C2,H„0. [165°] 

(K. a. U.); [167°] (W.j -, [161°] (M. a. W.). V.D. 

9 05 (obs.). Formed by distilling (8)-naphthol 
(1 pt.) with PbO (8 pts.) (K. a. D.). Formed also 
by passing a current of air into boiling (3)- 
naphthol (Merz a. Weith, B. 14, 200) and by 
heating di.oxy-(3)-dinaphthyl (1 pt.) with 
ZnCl, (4 pts.) for 6 hours at 270° (Waider, B. 
.16,2171). Silvery plates, insol. water, si. sol. 
ali^hol, T. sol. ether. 

Picric acid compoeind 
0„H„02GA(I<'OJ,OH. Bed needles, v. sol. hot 
benzene. 

Beferencea. —Di-saouo- and Di-cuboao- pi- 
NArHTnn,SNB oxide. 

(a) -DINAPHTHYLSNE-OXIDX SDLPHONIO 
ACID GmH,(SO,H),P. Prepared by sulphonating 
(a).dinaphthylene-ozide.—A''Bp, 2aq: needles, 
sparingly soluble in water with a beautiful blua* 
fluorescenoe (Enecht a. Unzeitig, B. 18,1725). 

(3) - DINAPHTHYLENE - OXIDE - TETBA - 
BDLPHONXO ACID 0^(SO,E).0. Prepared 
by sulphonating tf).diiiaphthyMae-oxide.. 
A‘'Ba,2aq: tables (jL a. U.]. 



IfAPHTHYL.BTH,Yl>AM][NE TETRAHYDRIDB. 4M 


SXRAFHTHTU!irX.PHESTI-A]inlte «. 

Pminft-D PmH TgrLHia-mna. 

VAFHTHTUin mSTriFHOOTAinSE 
0,A(S0N)- [78»J. Formed from O.ASJPI). 
aloohol, and oyanogen obloride (Ebert a. Sei¬ 
ner, £. 34,146). Needles. 

(a0)-KAFBTHTLEXrE.TOIAZIHS 

4.s.O,H,(OH,)<^J^^,^,. [141“]. Formed by 

mixing aoetio aoid eolations, cooled to 0“, ol* 
(^•naphthoquinone and tolylqpe-o-diamine 
(Hinsberg, B. 18,1329). Distils without decom¬ 
position at a high temperature. Yellowish crys¬ 
tals. V. sol. alcohol, acetio acid, and benzene, 
insol. water. Dissolves in strong HCl with a 
brownish-red colour. 

DI-HAFHIHTtENS-DI.THlO-DI.UBSA 
OctoftyiridsCS<^|;0;*|;rNH^OS. 6176“]. 

Formed by boiling the tetrahydride.ol (1,4')- 
naphthylene-diamine with CS, and alcohol 
(Bamberger a. Bammann, B. 22, 951). Crystal¬ 
line powder, T. sol. aloohol. 

NAPHTHYIEWE-UBEA 0.,H,N»0 ».«. 

0„H,^^g^CO. [o. 380°]. Formed from 

naphthylene-diamine and COCl, in toluene at 
100° (Hartmann, B. 23,1048). 

(aa)-DI-NAFHTHYL-ETHAHE Oj,H„ i.e. 
(0„H,),0|H,. [160°]. ^Formed, together with 
(a)-naphthyl-carbinylamine, by reducing the 
amide of thio-(a)-naphthoio acid in alcoholic 
solution with zinc-dust and HClAq (Bamberger, 
B. 21, 64). Hexagonal plates, v. sol. chloroform 
and beimene, m. sol. ether, si. sol aloohol The 
alcoholic solution exhibits greenish-blue fluor¬ 
escence.' 

(33)-Dl-n8phthyl-ethaneC„H,CHrCn,.C,.H, 
[263°]. Formed, in like manner, from thio-(fl)- 
napbthoio amide (B.). Plates, v. sol. hot 
chloroform and benzene, si sol. ether and al¬ 
oohol. Its solutions fluoresce bluish-violet. 

Be/ersnces.—Tai-cmoao- and Tiu-chlobo- 
»BTnx-MrrB O-ni-i iArHTgn.-KTHASB. 

NAFHTHYIi ETHEB v. Di-KAraiBiL 


oxmv. 


(o).llAFHTHYI,.ETHYI.-AlIINE 0„H,.N ».«. 
0„H,.NHEt. Ethyl-naphthylamme. (303° i.V.) 
at 723 mm. (Bamberger a. Helwig, B. 22, 1312). 
Formed by oohobating naphthylamine with 
EtBr (Limprioht, A. 99,117; Sohiff, .4.101,90). 
Obtained also by reducing 0„H, JJH.CS.OH, with 
zinc-dust and HOlAq (Bemthsen a. Trompetter, 
B. 11, 1756). Golourless crystals, becoming 
dichroio (steel blue and brown-red) in light. 
Forms a nitrosaimne, which, in ooltact 
with alcoholic HOI, changes to the isomeric 

nitroso-derivative [138°] (Eock, 


4.248,810).-B'H0l [198“].-B'^^PtOl,;yellow 
prisms.—B'HBr.—B'HI: tour-sided prisms. 

(flj-Haphthyl. ethyl. amine 0„H»-NHEt. 
(805°) at 716mm. Oil (Henriquos, B. 17, 2663 ; 
Bamberger a. Kflller, B. 22,1397). Yields a red 
d)re with diazotised suIphanUio aoiA FeCl| 
gives no colour in the cold, a greenish-brown 
colour in warm solntions. Kfiifi, and H,SO, 
give a brown eolonz and pp.—B'HOl [236“]. 
Plates, sL siA eoU water. 

( 42 “]. 



prisms (from benzene) (Fischer a. Hepp, B. 20, 
1248,2471). 

W-SApl^thyl - di . ethyl. amine 0, 

(291 ). S‘0. 1-006. Formed by heating (a)'- 

naphthylamine (10 g.) with EtBr (16 g.) and al¬ 
cohol or NaOHAq at 120° (B. E. Smith, O.J.il, 
180; Friedlander, B. 21,3129). Formed also by 
hasting (^-naphthylamine hydrochloride with 
alcohol. Oil, v. sol. alcohol and ether. Forms 
a nitrosS- derivative C,„H,(NO)NEtj [166°].— 
B'HCl: silky plates, v. sol. hot water. — 
B'jHjPtCl,: golden-yellow plates.—Sulphate; 
thick pfisms. 

Bthylo-iodide 0,.H,NEt,I. [100°]. Cubes. 
Ethylo-bromide C,.H,.NEt,Br. 'Tables 
(from water). ' 

(0)-Naphthyl-di-ethyl-amine C,jH,.NEtj. 
(316°i.V.)at717mm. Oil (Bamberger a. William¬ 
son, B. 22,1760). Yields (6)-naphthylamine on 
heating with lime.—B'HOl. [176°]. Tables or 
needles, v. e. sol water.—B'jHjPtCl^ [96°]. 

Di-(fl).naphthyl-ethyl-amine (C„H,)4iEtl 
[231°]. From di-(/3)-naphthylamine and EtI at 
160° (Bis, B. 20, 2619). Needles, m. sol cold 
alcohol, insol. petroleum-ether. 

(o)-HAPHTHYI,.ETHYl-AMIHE TETEA- 

HYDBIDE 0.,H.,N i.e. 

(287° i.V.) at 717 mm. Formed by adding so- 
oium to a solution of naphthyl-ethyl-amine in 
isoamyl alcohol (Bamberger a. Helwig, B. 22, 
1313). Colourless liquid, si. sol water, v. si. sol. 
NaOHAq, v. sol. alcohol Reduces warm alco¬ 
holic AgNO,. Diazobenzene sulphonicacid yields 
an orange dye. FeCl, added to a solution of its 
hydrochloride gives a claret colour, changing to 
greenish-yellow. K,Cr,p, and HjSO, give a 
dirty yellow pp. in the cold, but in warm solu¬ 
tions a red oolgur, becoming greenish-brown; 
further addition of KjCr,0,ppts.bIue-blaokflakes. 
KMnO, oxidises it to adipic and oxalic acids.— 
B’HCl [118°]. Prisms or needles, T. sol water. 
—B'jHgPtCl,. Plates, si sol cold water. . 

Nitrosamine C,jH„(NEt.NO). Formed by 
adding NaNO, to a solution of the base in HClAq. 
Yellow oil, exhibiting Liebermann's reaction. 
Tin and HClAq reconvert it into 0,„H„(MEtH). 
When dissolved in alcoholic HOI it slowly 

changes to the isomeric 

crystallising in golden needles [119'^. 

ar-(3)-Naphthyl-ethyl-amine tetrahydride 

sfea™'- 

Formed, together with the alicyclic isomeride, by 
reducing (6)-naphthyl-ethyl-amine (16g.)in iso- 
jinyl alcohol with sodium (24 g.) (Bamberger a. 
MiUIeV B. 22, 1304). Colourless oil, volatile 
with steam, v. sol. alcohol, v. si. sol. water, insol. 
NaOHAq. Smells like piperidine. Fed, colours 
a warm solution of its hydrochloride reddish- 
brdwn. EMnO, oxidises it to adipie acid.— 
B'HOl [178’6^. Needles, V. sol. water, ppd. as 
plates by addition of HCl—B',H,Ptd,. Needles. 
ac-(/3)-N8phthyl-ethyl-amlne tstrahydiids 

(aM*)*‘miain. 8.0. 
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U -ggs. Formed as above ffl. a. M.). C!oloa!lesg 
oil, il. sol. water, very volatile with steam. FeCl, 
eoloort a warm solution of its hydrochloride 
reddish-brown. Reacts with diazobenzene nitrate, 
forming C,yH„.NEt.W,C.H, [ 68 °]. — B’HCl. 
[223'6°]. Prisms (from water) or needles (from 
CHCIJ. Ppd. in plates by adding RtOi to its 
aqueous solution.—^B’HNOj. [184°]. Needles or 
plates, V. sol. hot water.—B'HNOj. [180°]. 
Needles.—B'jHjPtCl,. [204°]. Orange-yellow 
stellate crystals.-B'CJH,(NOj),OH. [183-6°]. 
Needles, v. sol. water and alcohol. • 

Acetyl derivative C,,H„.NEt.A^. (328° 

nncor.) at 718 mm. Oil. 

Nitrosamine 0„H„.NEt(N0). Yellow oil, 
V. si. sol. cold water. 


Ar48)-H8pbthyl-di-athyl-aniinetetrabydride 
(298°) at 709mm. The 

chief product of the reduction of 0,,H,NEtj by 
sodium (Bamberger a. Williamson, J3. 22, 1763). 
Liquid, si. sol. water. Yields a red dye with p- 
diazobenzene sulphonio acid. KMnO, oxidises 
it to adipic acid.—B'HCl: granules, v. e. sol. 
water. 


Ac-( 0 )-Napbthyl.di-ethyl-aminetetrahydride 
Liquid, si. sol. water, in¬ 
sol. NaOHAq.—B'HjCO,: white needles.— 

B'HCl: prisms, v. sol. water. 

(a).NAPHIHYL ETHYL CARBONATE 
C„n„0| 0,„H,.0C0.0Et. [31°]. Obtained 

from (a)-napbthol and chloroformic ether 
(Bender, B. 13, 702; 19, 2266). Tables, sol. 
aleohoL By heating to boiling for some time it 
splits up into (a)-naphthol, n body C.,H,. 20 j 
[240°], which is probably a dinaphthylene-ke- 

tone-ozide alcohol, and COr 


Di-(JJ) - Naphthyl-di-ethyl ■ orthocarbonate 
(0„H,O),:0:(OC^j),. (298°-300»). Obtained by 
the action of chloroformic ether npon (d)-naph- 
thol (Bender). White amorphous mass, melting 
with the heat of tdie hand. HCl at 260° decom¬ 
poses it into (i3)-naphthol, F.tCl, and CO,. By 
losg boiling it is decomposed into (B)-naphthol, 
a body (^,H„0„ which is probably a di- 
naphthylene-ketone-ozide, alcohol, and CO,. 

(o) - NAPHTHYL - ETHYLENE C,,H„ t.e. 
C„H,.CE:CB,. Formed by the action of NajCO, 
on B-bromo-a-naphthyl-propionic acid (Brandis, 
B. 22,2158). Oil, smelling like styrene. Bromine 
in chloroform forms C„,H,.CHBr.CH,Br [168°]. 

References. — Bi-CHLono- and Di-cbloro- 
nmu-!nTao-i>i-HAi>nTnTi.-EiaYLiEia. 

DI- (a)-NAPHTHYL-ETHTLEN£-SIAinNE 
0„H^, U. C,H,{NHO,jH,),. [127°]. Formed 
from naphthylamine and 0,H,Br, (Beoter, D. 8 , 
28).-B''H,SO,. . « 

Di-(j 9 )-Haphth 7 l-ethylene-diaiiiine * 

0,H.(NHC„B,)r [168°] (M.) ; [160»] (B.). 

Formed, together with di-( 87 -naphthyl-pyr 8 zine 

tetrahydride [228°]. by 

the action of ethylene bromide on (A)-naphthyl- 
amine in presence of sodium carbonate 
(Maschke, 0. 0. 1886, 824; Bischofl, B. 23, 
1686). Plates and needles; sL sol. et'ier, m« 
fol. absolute aleohoL 


SI-(aVirAPHTHYL-ETHYL£N£.l>t.()AS)l. 
AKIC ETHER C.JH„N,0, 
C,H,(N(C„,HJ.CO,Et),. [166^. Foriqed from 
0,H4(NHG„H,), and 0100,Et (Reuter, B, 8, 26). 
y. sol. alcohol. 

DI-(a)-NAPHTHYL-ETHYLENE DIOXIDE 
0aH„0, ije. Cya^iOC,,®,),. [126°]. Formed 
from (a).naphthol, KOH, and C,H.Br, (Koelle, 

B. 18, 1966). Plates. 

Dl-(B)-Naphthyl-ethylene dioxide 

*C.H,(OC„H,),. [217°]. Formed in like manner 
(E.). Plates,; si. sol. benzene and HOAc, insol. 
water, alcohol, and ether. 

(8)-NAPHTHYL-ETHYL-HYDHAZINE 
C|,H„N, i.e. C,„H,NEt.NH,. Formed from 
(8)-naphthyl-hydrazine and EtI in EtUH (Hauff, 
A. 253, 38). Yellow oil; v. sol. alcohol. Re¬ 
duces Fehhng’s solution and HgO without form- 
ing a tetrazono.—B'HCl; plates. 

NAPHTHYL ETHYL OXIDE v. Ethyl ether 
of Napir-uol. 

NAPlftHYL - ETHYL - NITROSAHINE *. 
Nitrosg,mine of N4 fiithyi.-ethyi,-auii<b. 

NAPHTHYL-DI-ETHYL-PHOSPHINE 
0„H„P ».«. 0„H,PEt,. (above 360°). Formed 
from CggHiFCl, and ZnEt, (Eelbe, B. 11,1501). 
Yellow oil. 

Ethylo-iodide OijHjPEt,!. [209°]. Colour- 

1^04 liS4nAt4 

NAPHTHYL - GLYCOCOLL v. Naphthyl- 

AMIDO-AOKTIO A0n>. 

DI-NAPHTHYL-OLYCOL V. Di-SAMinYiENB- 

OtTCOI,. 

NAPHTHYL - OLYCOLLIC ACID v. Oxy- 

KAPHTHYIi-AOITIO ACID. 

(a).NAPHTHYL.OLYOXYLIC ACID C.jr.O, 
».«. 0,,H,.CO.CO,H. Naphthoyl-fomiic acid. 
[114°]. Obtained by saponification of its nitrile 
(Boessneck, B. 16,8066; 16, 640], and by oxida¬ 
tion of (a)-naphthyl methyl ketone by EMnO, 
(Claus a. Feist, B. 19,3181). Needles or plates; 
m. sol. water, v. sol. alcohol and ether. Gives 
j a red colour on shaking with HgSO, and benzene 
containing thiophene. Yields (a).naphthoio acid 
[160°] on oxidation.—CaA',4^aq: v. sol.water.— 
AgA': white pp., v. si. sol. water. 

Amide C,.H,.CO.CONH,. [161°]. Long 
white needles (from alcohol). 

Nitrile C„H,.CO.ON. Naphthoyl cyanide. 
[101°]. Formed by heating (a).naphthoyl chloride 
with HgCl, at 100°. Needleg. 

(8) Naphthyl-glyozylio acid 

C, gH,.CO.CO,H. [ 0 .76*^. Formed by gentle oxi- 
dation of (8)-nBphthyl methyl ketone by dilate 
EMnO, (Claus a. Tersteegen, d.pr. [2] 42, 618). 
Reduced by sodium-amalgam to a-oxy-naphtbyl- 
acetic acid C|,H,.CH(OH).gO,H. 

NAPHTHYL-GDANIDINE 0,,H,,N, i.e. 
NH:C(NH,).NHC„H,. — B'^CO,. Trimetrio 
crystals; o:6:c-•606:1:1-270. — B'HCl. Tri. 
metric crystals (Hansbofer, J. 1882, 866). 

Di-(a)-naphtliyl.guanidine 0„H„N, i.e. 
NH:0(NH0„H,),. Menaphthylamine. [o. 200°]. 
Form^ by the action of gaseous cyanogen 
chloride on (a).Baphthylamine*(Perkin, C. J. 9, 
•8; A. 98,238). Small white neMles with bitter 
taste; nearly insol. water, iL sol. alcohol and 
ether. Cyanogen passed into its ethereal solu¬ 
tion forms C„H„N„ a pale-yellow crystalline 
mass; insoL water, m. soL olcobd and ether; 
decomposed by eold HCIAq in 
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trystaUising in yellow scales [216”}, wd4eoom> 
posed by aoids into cnalio acid and di-naphtbyl- 
gnanid^.—BTiCl: amorphous; v. sol. alcohol 
and ether, al. sol. water.—B',PjPtCl,. 

Tri-fal-naphthyl-gnanidine C„H„N, ie. 
0,.H,N:0{NHC,JH,),. [178*]. Formed from 
(a)-naphthylamineandMeS.<^0„H,)(NHO,.H,) 

[174°] (Evers, B. 21,962). Flat needles; insol. 
water, v. sol. alcohol. 

(S)-KAPHTHTL-OUANIDO.BEHZOIC ACID 
C„H„N,0, i.e. 0 „H,.NH.C(NH).NH.C,H,CO,H., 
Formed by heating oyancarbimidamido-benzoio 
acid with elcoess of ( 6 )-naphthylamine (Griess, 
B. 16,838). Small crystalline spherules; insol. 
ether, v. el. sol. hot water and hot alcohol.— 
H A'Hfil: sparingly soluble six-sided plates. 

(aj-HAPHTHYL-HYDBAZlNE ij>. 

C„H,NH.NH,. [116°], (203° at 20 mm.). 

Formed by making a paste of (al-naphthylaruine 
and HClAq, adding NaNOj in the cold, filtering, 
and reducing with SnClj, the yield being 66 p.o. 
(Fischer, A. 232, 236). Plates; si. *jT. water, 
V. sol. other solvents. — B'HCl: plates. — 
B',H.;SO,: plates. • 

Beaciiona. —1. Acetone forms C,„H,N.,H:OMej 
[ 74 °].— 2 . Pyruvic acid produces the acid 
C„H,N.;a:CMe.COjH [169°], which forms the 
ether EtA' [100°] (Sohlieper, A. 239, 231).— 
3 . Di-bromo-pyruvie acid forms the acid 
0 „H,N,H:CH.C(N,HO,oH,)CO,H [19G°] (Nast- 
vogel, A. 248, 89).—4. Aceto-acetic ether forms 
oxy - naphthyl - methyl - pyrazole Cj.HjjNjO 
[o.l90°] (Knorr,B.17,651). 

Tetrahydride Ob. 

taincd by treating a solution of the tetrahydride 
of (a)-naphthylamine hydrochloride (18 g.) with 
an equivalent quantity of NaNO,and dropping 
the mixture into a solution of SnCl, (46 g.) dis¬ 
solved in HClAq at 0° (Bamberger a. Bordt, B. 
22, 630). Prisms (from boiling ligroSn); si. sol. 
water. Reduces Fehling’s solution at 80°-40°. 
K,Cr 20 , seta free nitrogen in the cold.—“B'HCl: 
silvery pistes; v. sol. water. 

(gl-Hsphthyl-hydrazine 0„H„N, i.e. 
0,JH,NH.Na, [124°]. Formed in the same 
way as its (al-isomeride (Fischer, A. 232, 242). 
Plates, m. sol. water, v. sol. hot alcohol. Turns 
red in air. Its solution in cone. HOAo is ppd, 
by water. 

Beaction$.—l. Acetone forms 0,oH,N.jH:CMej 
[ 66 °] (Sohlieper, A. 236, 174).—2. Aldehyde 
yields C,„H,NjH:CH.CH, [128°].-8. Phenyl- 
acetic aldehyde forms a crystalline hydraside 
decomposing at 100° (Ince, A. 263, 40).—4. Ace¬ 
tophenone forms a hydrazide crystallising in 
needles [o. 160°].—6. Acetyl-propionice ether 
forms 0 „H.,N,Oj [l80°], the acid corresponding 
to which at 176° forms the anhydride 

C,.H,N<g^®^^J>CH, [119°] (Steche, k. 242, 

868 ).—B.Pprwoic acid in alcoholic solution yields 
C,A,N^;CMe.CO,H [166°], which yields the 
ether EtA' [181°] (Sohlieper, A. 236, 1761.-7. 
Di-hromo-pyrrmc acid yields yellow needles of 
0.,H,N,H;CH.CO.O(OH).NJHO, A 7 insoluble in 
alaalis (Nastvogel, A. 248, 86 ).—8. Aceto-ocenc 


or 


ether forma 0„HjjN,0 [190°]. 

Salta.—“B’HOl: needles 
■B'lHgSO.t plates, sL soLhot water.- 
fuj suable needle 


plates.— 

-mtrate; 


Plates. 

Acetyl derivative 0„H,NH.l^HAo.[166°] 
(Hanff, A. 263,26); [167°] (Hillringhaus, B. 22, 
2657). Formed from (g)-naphthyl-hydrazine 
and HOAc or Ao,0. Neeiflos (from alcohol), m. 
sol. hot water. Reduces Fehling's solution. 

Bem^yl derivative C,„H,NH.NHBz. 
[165°]. Needles, insol. water, v. sol. hot alcohol. 

Di-bentoyl derivative C,jH,NjBUlz.,. 
[163°]. 

Di-(o)-naphthyl-hydrazino 0„H,.N,Hj.C„H,. 
Bjfdraeo-naphthalene. [276°]. 

Prepaj^lion. —1 pt. of azonaphthalene is 
6nely suspended in a solution of I 4 pts. of 
NaOH in 160-170 pts. of alcohol, and the boiling 
mixturiys treated with zinc-dust till decolourised; 
it is thra poured into water containing NH,HS 
and the pp. is dried and extracted with benzene, 
from which it crystallises on cooling. , ^ 

Propertiea. —Colourless plates. Subhmable. 
V. sol. alcohol, ether, and benzene, insol. water. 
By warming with HCl it is converted into a 
mixture of two isomeric di-amido-dinaphthyls 
(Nietzki a. Goll, B. 18, 3263). 

(1,4). NAPHTHYL-HYDRAZINE SDL- 
PHONIC ACID [l:4]C,„H.(NjH,)-SO,H. Formed 
by reducing the diazo-compound of naphthionic 
acid with stannous chloride (Erdmann, A. 247, 
333). Tufts of white needles, si. sol. hot water, 
m. sol. hot HClAq.—A'Na 4aq: plates, si. sol. 
cold water. 

(1,4')-Naphthyl.hydrazine sulphonie acid 
[1:4'] C,„H,(N.jH,)SO,H. Formed by reducing 
the diazo- compound of the (l,4')-naphthylamine 
sulphonie acid with SnClj. Plates, m. sol. 
water, v. sol. HOI.—A'Na 3Jaq: needles, si, sol. 
water. 

Pm-Naphthyl-hydrazine sulphonie acid 
[1:1'] C,„H,(N,H.).SO,H. Formed, in like man¬ 
ner, from (l,i')-naphthylamine sulphonie ae; 1. 
Small plates, si. sol. hot water.—A'K: needles, 
V. sol. hot water.—A'Na: plates, v. si. sol. 
WfttdT * 

(aJ-NAPHTHYL-lMlDO-DlACETIO ACID 
0„H,N(CH.,.CO,H),. [133°]. ‘Formed by the ac¬ 
tion of chloro-acetio acid and Na^CO, on (o)- 
naphthyl-amido-acetic acid (Bischoff, B. • 28, 
2004). Colourless crystals, v. sol. alcohol. 

(a)-Naphthylamide ' 

0„H,N(CHrCO.,H)(CH,.CONHO,.H,). [199°]. 
Crystals (from benzene-alcohol). 

Di-M-naphthylamide 
C,„H,N(CH,.CONHC„H,),. [202°]. Crystals, 
si. sol. ligroi'n. 

(g).NBphtliyl-imido-diacetic acid 0„H„NO,. 
[182°]. Formed by heating chloro-aqptic acid 
with (j 3 )-naphthyl-amido-acetic acid and 
Na,CO,Aq at 160° (B.). Crystals, sol. alcohol, si. 
sol. ether, insol. benzene. The solutions have a 
hluislwviolet fluorescence. 

(•) - NAPHTHYL - p - IMIDO -BENZYL -MA- 
LONIC ETHER C„HaNO, i-s. 
O.H,. 0 (NC,.H,).CH(COsEt)r [146°]. Formed 
by the action of •i-ohloro-benzylidene-(o)-naph- 
thyiamine upon sodio-malonic ether. Crystal¬ 
line solid. SI. sol. ether. By dilute HCl at 120° 
it is split up into acetophenone and (a)-naphthyl- 
amine (Just, B. 19,987). 

(S) -Naphthyl-B-imldo-beiiiyl-maloaie ether 

ChCnO. i-e. OJH,.p(NO.A).OH(CO^t),. 
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{140°]. Formed by the ootion ot v-cMoro- 
ben 27 lidene'(i 3 )-naphthyIamine 0 „E^.N; 001 . 0 (H, 
upon aodio-malonio ether. Crystalline solid. SI. 
sol. ether. By dilute HOI at 120° it is split up 
into acetophenone an4(3)-naphthylamine (Just). 

(m-HAPHTHYl-OlMIDO-BBTYBIC ACID 
CH,.0(NC,^,).CH,.C0^. [92°]. Nefdles, sol. 

' vrater. Fonned, together with its naphthalide, 
by heating a mixture of acetoacetio ether and 
||)-naphUiiylamine at 150°-160°. By boiling 
with HOI it is converted into (Py. l:8]-ozy-me- 
thyl-(D)-naphthoquinoline. 

JJophthoUde C,,H„NO. [200°]. Needles, 
nearly insoluble in most solvents (Knorr, B, 17, 
643). 

DI ■ NAPHTHTL ■ IMIDO • TEIOCARBAMIO 
ETHERS 0,^,NH.C(iNC,„H,).SB. Di-nfphthyl- 
alkyl-t^-thioureas. Formed by heating di-naph- 
thyl-thio-ureas with a'lkyl iodides (Evers, B. 21, 
964). s • 

i>i-(a)-naphthyl-imido-thiocstbamio aeid. 
JfetfcpJ «t;>erO„H,NH.C(NC,.H ).SMe. [186°]. 
Plates, sol. hot, v. si. sol. cold, alcohol. Gives 
off HSMe on heating, leaving di-(a)-naphthyl- 
cyanamide, which on boiling with dilute HClAq 
yields di-(a)-napbthyl-urcs. Bailing alcoholic 
potash also converts it into di-(a).naphthyl-urea 
and HSMe. Dilute HjSO, at 160° forms («)- 
naphtbylamine and 0,,H,NH.CO.8Me.—B'HX. 
[174°].—B'jH^tCl,. [202°]. YeUow powder. 

Ethyl ether EtA'. [98°]. Prisms, si. sol. 
hot alcohol.—Bm [167°].-B',H^tCl.. 

Propyl ether PrA'. [95°]. Plates.— 
B'Hl. [97°].-B'^jPtCl.. 

Ethylene derivative 0,,H,.N,8 i.«. 

O..H,N:C<|(°gJ;\j^_>. [139°]. Formed by 

boiling dir(a)-nBphthyl-thio-nrea with ethylene 
bromide. Needles, v. sol. alcohol.—B',H^tCl,. 

Oi>(i8)-naphthyl-iinido.thiocsrbamie acid. 

Methyl ether 0„H,NH.C(NO,oH,).SMe. 
[110°]. Needles, v. e. sol. warm alcohol and 
ether.—B'^^tOl,. 

Ethyl ether EtA'. [106°].—B'^HJtCl,. 
[166°). 

Propyl elhtr PrA'. [66°].—B',H,PtCl, 
[ 120 °]. 

“Ethylene derivative 

[172°]. Plates (from 

aleoh^.—B'jH^Cl,. [146°]. 

DUfAPHTHYUNE v. Di-AHino-DiNAeBian. 

(aS).Dl.NAPHTHYI,-K£TON£ 0„H,,0 U. 
(C,X)«0O. Mol. w. 268. [136°]. B. (alcohol) 
1‘3 at 14°. Formed by heating (a)-naphthoio 
acid with naphthalene and P^O, ht 210° (Eol- 
larits a.*Merz, B. 6, 644); by the notion of a 
strip of zinc on a mixture ot (a)-eaphthoyl 
chloride and naphthalene (Gmcarevid.a. Merz, 
B. 6, 12411, and by heating (Bj-naMithoyl 
chloride with mercuric dinaphthyl at 17S''(G.ef. 
M.). Pointed needles (from boiling alchhol' 
Ondistillatioo with soda lime it yields naphthol 
ene and a mixture of (a) And (i3)-napbthoi^ 
acids. 

(j3S)-Si-iutphthyl ketone (C,JS,),CO. Ob¬ 
tained in two isomerio forms [136’6°] and [164°] 
by heating (S)-naphthoio acid with naphthalene 
and PjO, (K. a. M.), or (B)-naphthoyl chloride 
with naphthalene and zino (O. a. M.). The two 
rarieties may be s^Ntrated by oi:;^taUisstion 


from e(her.dh]orotorm. Both varieties yield 
naphthalene and {B).naphthoio aeid on distilla¬ 
tion with soda-lime. The solubility of the 
variety melting at 164° in alcohol at 19° is less 
r08) than that of the variety melting at 126‘6° 
('38). The latter variety may also be prepared 
% distilling calcinm (/'}-naphthoate (Hausa- 
mann, B. 9,1616). 

Di-naphthyl ketone (0,JH,)jOO. [140°]. 

Formed by distilling potassium naphthalene (3)- 
{'Bulphonate with EHO^O, (Giuseppe, B. 6, 646). 

KAPHTHTB-UEIAUINE v. Cvanio acids. 

(o)-NAPHTHTIi MERCAPTAN 0„H,S 4e. 
0,»H,.SH. ThionapUhol. Mol. w. 160. (286°). 
S.G. 5 1'1729; ¥ 1'1649. Formed by reducing 
naphthalene (aj-sulphonio chloride with zinc. 
dust and dilute H^SO, (Sohertel, A. 132, 91; 
Erafft a. Schbnherr, B. 22, 822). Formed also 
by saponifying its ethyl ether which may be 
formed by the action of potassium xanthate on 
(a)-diazSaaphthalene chloride (Leuokart, J. pr. 
[2] 41, 216). Colourless oil, with unpleasant 
smell,, si. sol. aqueous alkalis, v. sol. alcohol 
and ether. Oxidised in alcoholic solution by 
the air to di-(o)-naphthyl disulphide [91°], 
Yields di-naphthyl sulphide [107°] on heating.— 
Hg{SC„H,)j.—Pb(SC„H,).,: yellow pp. 

Ethyl ether C,.H,SEt. (167-6°) at 16 mm. 
S.G. s 1-1198; is 1-0797. Formed from C„H,SH 
by heating with EtI, alcohol, and KOH at 
120°-160°. 

Acetyl derivative 0„H,SAo. (188° at 
16 mm.). S.G. ts 1.1619. 

Benzoyl 'derivative 0,eH,SBz. [117°]. 
(262° at 16 mmd. 

(3)-NsphthyI mercaptan O.jHjSH. [76°]. 
(Billeter, B. 8,463 ; L.); [81 °] (K. a. S.). (286°). 
Formed by reducing naphthalene (3)-sulphonio 
chloride, and also by heating (3)-diazo-naph- 
thalene chloride with a solution of EtO.CS.SE, 
saponifying the oily product, and boiling with 
zinc-dust and HClAq (Maikopar, Z. 1869, 711; 
Leuckart, J.pr. [2] 41,220). Small plates (from 
ether), si. sol. water. Not volatile with steam. 
Yields the corresponding disulphide on oxida¬ 
tion.—Pb(SO„H,),: orange powder. 

BfApl sfAsrO,»H,8Et. [16°]. (170-6° at 
15 mm.). 

Acetyl derivative 0„H,SAc. [63-5°]. 
(191° at 16 mm.). Formed by beating the mer¬ 
captan with AoOl at 76°. 

Benzoyl derivative 0,,H,SBz. [108°]. 
(267° at 15 mm.). 

DI-(e)-NAPHIHYIrMETHANE C,„H,, U. 
(C,JH,),CH,. [109°] (above 360°). 8. (alcohol)'8 
in tbu cold; 6-6 at 78°. Farmed by the action 
of H^SO, on a cooled mixture of naphthalene 
(6 pts.), methylal (1 pt.) and chloroform (20 pts.) 
(Orabbwski, B. 7, 1606). Short prisms (from 
alcohol), V. sol. ether and chloroform. Not 
affected by chromic acid mixture. Picric acid 
compound 02,H„20,Hi(N0,),0H. [143°]. 

Beddish-yeUow prisms (from chloroform). 
Di-(3)-naphthyl.methsiM [9V]. Prroared 
reducing di-(3)-naphthyl-ketone with F and 
Vq (Richter, B. 18, 1728). Blender whits 
ned^les, v. sol. alcohol and benzene. Yields 
“ r. [164°] and OnH^Br, [160»-160°]. 

NidPHTEYL-lESTHYI,-AI4X)a(» « 
THn-ananrob 
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(a)HAPHXBmi-lUTaTI.-&iaHX • 
Ou^BMe. J£$thyl-(a)j)uipha^lam^ (3980 
imoor.). Formed, together with dinaphtbyl* 
smine, bj passing HeOl into melted M-naph- 
thylamine (liUtdshoS, B. 11, 688 ). Dark-md 
oil. Its alooholio solution gives a violet pp. with 
Fed,.—B'jHjPtOl, 2aq., 

Acttyl dtrivatii)4 0„H,NMeAo. [91”] 
(h.); [95°] (Norton a. Livermore, B. 20, 2272). 
Small white prisms, si. sol. water, v. sol. alcohol 
and ether. Dilate nitric acid (10 p.o.) forms 
C.,H,(NOJ.NMeNO, [157-6”]. 

BenMoyl dsfioaftoeC„H,.NMhBz. [121”]. 
Formed by heating (o)-uaphthyl-di-methylamine 
with Bad at 180” (Hess, B. 18, 687). Orystata. 

(a)-Naphthyl-di-methyl-amin 6 0„H„N t.s. 
O..H,NMe_ (267”) (L.); (274-6” i.V. at 711 mm.) 
(Bamberger a. Helwig, B. 23, 1818). 

1-0428. Formed by heating (o)-naphthylamine 
(1 mol.) with Mel (2 mols.) and MeOH (Londs- 
hoff, B. 11, 643; J. pr. [2] 17, 286; Ifonnet, 
Beverdin, a. NSlting, B. 12,2305). Pr^ared by 
heating (a)-naphthylamine hydrochloride with 
MeOH for 8 hours at 170” (Hantzsoh, B. 13, 
1848; Friedlander, B. 21, 3124). Oil. 

Reactions.— 1. Forms a nitroso- compound 
which decomposes in an acid aqueous solution 
into ( 1 ,4)-nitroao-naphthol and dimethylamine. 
2 . Niirie acid forms two nitro-derivatives 
[ 88 °] and [128“]. — 8 . By condensation with 
beneoic aldehyde in presence of ZnCl, at 
110” it yields O.H..OE&0,ANMeJ, [188”].- 
4. O.H.NMe,.OHO[l:4] yields, in like manner, 
NMft,.O.H,.OH(0„H.NMe,), [179”].-6. COCl,, 
followed by Aq, yields NMe,.0„H,.C0,H [164”]. 
Platinoohlorido B's yeUow 

Methylo-iodide B'Mel. Yellowish-green 
flat needles, decomposed at 164° uncor. Not 
afleoted by NaOH, but Ag,0 yields a strongly 
alkaline hydroxide.— (B'MeCI),PtCl,. 

^NMejtCHs. 


ar~Tetrahydride C,n,<[^ CH*;CH 
(262”) at 721 mm. Formed by reducing the 
base, dissolved in isoamyl alcohol, with sodium 
(B. a. H.). Colourless oil. Yields a colouring 
matter with p-diazobcnzene sulphonio acid. 
Seduces AgNO,. Oxidised to adipic acid by 
KMnO,. Yields B',H,Pt01, and B'Mel [164-5°]. 

( 8 )-Haphthyl-methyl-amiae. 

BsnsopI dsrsoa ti«eO„H,.NMeBz: [169”); 
glistening plates. Formed by heating di-methyl- 

@ -naphthylamine with benzoyl chloride at 180” 

ess, B. 18, 688 ), _ 

( 0 )-Naphthyl-di>methyl-aniine 0„H,NMe, 
[46“]. (806° cor.). Formed by heating com¬ 
mercial trimethyianMne with ( 8 )-naphth<fl at 
200“ (Hantzsch, B. Tt 8 , 2056), and by heating 
(fl).naphthylamine with Mel and NaOHAq at 
120” (Bamberger a. MflUer, B. 22,1806). B\>rms 
very solnble salte.—B',H,Pt 01 ,. 

Methylo-iodide 0 ,oH,.NMeJ. Tables, si. 
sol. cold water. With Ag,0 it yields a strongly 
alkaline hydroxide. 

ar-Tetrahydride OAC^jaH 

S at T16 mmi Formed by reduoing 
Ma,l dissolved in isoamyl alcohol with 
mamberger a. MflUw, B. 22, 1806). 
Oolonriesa urfL Bednces anrio ehlpride Md 
AgNO,. Fees, givM a tnrbidity and a yellow 


poloni. K,Or,0, and B^IO, give a yellow pp. 
and, on heating, a dirty-green eolonr. KMnO, 
oxidises it to.adipic acid.—B'HCl.—B'JBljPtOl,. 

—B'HClHgClr [127-6”]. Needles, v. sL soh 
cold, V. sol. hot water. Piprate: needles. 

ae-Tetrahydride . 

(166-6° at 22 mm.). Formed at the same time as * 
the aromatic isomeride.—B'HCl: needles, v. sol. 
water.—B'jHJPtCl,: orange needles, v. sol. water. 

'* Di-()3)-naphthyl-mothyl-amine (0,jH,hNMe. 
[149”]. Formed from (0|„H,).jNH and Mel at 
100” (Bis„JB. 20, 2619). Needles, m. sol. cold 
alcohol, insol. ligroln. 

Isomeride of napkthyl-methyl-amine v. 

NxFHTH-y.-CABBlNVI.-AUINZ. 

(e)-NAPHTHYI, METHYL KETONE C,^„0 
i.e. C,.H,.CO.CH,. [34°]. * (297°). Ftjrmed by 
the action of AcCl in presence of Aid, on’naph- 
thalene dissolved in ligroin (Pampel a. Schmidt, 

B. 19, 2898; Claus a. Feist, B. 19, 3180 ; J. pr. 
[2] 42, 617). Crystals, in3.ol. water, v. sol. alcohol 
and ether. Oxidised by KMnO, to (o)-naphthyl- 
glyoxylio acid. Yellow ammonium sulphide at 

220° forma C„H,CMe <§2 [164°] (Willgerodt, 
B. 20, 2468). 

Oxim 0,.H,.CMe(NOH). [101°] (P. a. S.); 
[145°] (C. a. F.). 

PhenyUhydraeide C,.H,.CMs(N,HPh). 
[146°] (P. a. S.): [173°] (C. a. F.). Needles. 

AViitds C„B,-OMe(NPh). [130°]. It will 
be seen that the melting-points of the oxim and 
phenyl-hydrazide of the ketone prepared by Claus 
are the same as those of the like derivatives of 
the (8)-ketone. ^rr 

(8)-Naphthyl methyl ketone C,cH,.CO.CH,. 
[62°]. (301°). Formed, together with the (o)- 

isomeride by the action of Ac,0 on naphthalene 
in presence of Aid, (Boux, A. Oh. [6] 12, 289; 
Mfiller a. Von Pechmann, B. 22,2561). Leaflets, 
nearly insol. co!^ water. Oxidised by dilute 
KMnO, to (8)-naphthyl-glyoxylio acid [o. 76”], 
further oxidation torm8_(8)-naijhthoio acid. So¬ 
dium-amalgam reduces it to 0„H,.CH(OH).CO,H 
[176°]. • 

Oitm O..H,.0(NOH).CH, [145°]. 

Acetyl derivative of the oxtm [184"]. 
Phenyl-hydraeide [171°]. 

NAPHTHYL METHYL OXIDE v. Methyl 
ether of Naphthoi-. 

(o)-NAPHTHYL - DI - METHYL - PYBBOLE 

0,AANi.e. C,AN<cMe:OH- [123“].J812”). 

Formed by heating its dioarboxylio ocid'at 260” 
(Knorr, A. 236,809). Insol. water, v. sol. alcohol, 
ether, and chloroform. 

(m.Haphthyl-di-methyl-pyrrole C|,H„N. 
pjoj ^ ^ (341®), Fonned in like manner. 

(al-NAPHTHYL - DI-METHYL -PYBEOLS 
DICABBOXYLIO A«1D 0„H„NO, i.e. 

o..?.n<cm:;^:co^- 

Bonifying its ether, which is obtained by the 
Action of (o)-naphthylamineon diaoetyl-suoomo 
ether (Knorr, A. 236, 808). Needles.—K,A 
BaA-'.-AgHA". 

• Sth^ether pi*?. 
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NAPHTHYL-Dl-METHtl/-PYRK01® DICARBOXYLIO AOID. 


Mid ( 


(M-Naphtbrl-di-methyl-pynroU-dl-oarlMCjrlio 
.CMe:0.00»H 

i 0, I . Its di-ethyl ether 

\CMo:O.COsH 
is obtained by mixing acetic acid solutions of 
di-aceto-succinio ether and (^)-naphthylamine 
(Knorr, B. 18, 304). Sparingly soluble in most 
solvents. Begins to decompose at 260° with 
•volution of COj.—BaA".—BaH^A'V 

Di-ethyl ether A"Etj; [124°]; needles. 
DI-NAPHTHTL-METHYL-tfi-THIOUEEA o,«; 
Methyl ether ot Bi-MapHiHTL-iMiDO-'rHiocaBBj^Mio 
acm. 

DI-(o).KAPHTHYI. OXIDE (0,.H,]iO. Naph¬ 
thyl ether. [110°]. formed by heating (o)-naph- 
thol with ZnCl, or HCl (Merz a. Weith, B. 14, 
195). Plates or tables, sol. hot alcchol and 
ether. May be distilled unchanged.—Picrate 
0^,.02Cjl.,(N0,),(6H). [115°]. Bod crystals. 

Dil(i*-naphthyl oxide (0,.U,),0. [105°]. | 
Obtained by boiUng (J3)-naphthol with dilute ' 
(60 p.c.) H,SO, (Graebe, B. 13,1849), or by heat¬ 
ing it with ZnCi, (2 pts.) at 190°, or with gaseous 
HCl (M. a. W.) Formed also by distilling alu¬ 
minium (8)-naphthol (Gladstone a. Tribe, C. J. 
41,16). Pearly plates (from alcohol), sol, ether. 
Gives an orange colour with cone. H^SO,. 

Picrate C„H„02C,H,(N0J.0H. [122°]. 

Small orange prisms. 

DI.(«)-NAPHTHT1-PABABANIC ACID 

C^..NA i.0. CO<Ng.Hj.CO^. f246°]. 

Formed by passing cyanogen gas into an alcoholic ' 
solution of methyl-di-(a)-naphthyl-imido-thio- ; 
carbamate and heating the crystals that separate 
with alcoholic HCl (Evers, B. 21,973). Needles, 
V. sol. hot alcohol, si. sol. ether, insol. water and 
dilute acids. Decomposed by boiling alcoholic : 
potash into CO,, oxalic acid, and (a)-naphthyl- 
amine. 

(a)-NAPHTHTI. PHEKYL-AMIDO-METHTI 
KETONE C,.H,.NO f.«. C„H,.CO.CHyNHC.H,. 
[180°]. Formed by the action of aniline on 
0,,H,.CO.CH^Br in alooholic'solntion (Pampel 
a. Schmidt, B. 19, 2899). Bed crystals. 

NAPETHTL-THENYL- compounds V. 
EHurni-KAPHTHTt. coMPOtnros. 

(a)-NAPH'rHYt-DI-PHENYI. METHYLENE- 
AMINE C„H„N i.e. C„H,.N:CFh.^. Formed from 
(a)-naphthylamine and benzophenoue-chloride 
Ph,CCl, (Pauly, A. 187, 215). Golden pistes 
(from ether), split op by acids into benzophenone 
and (a)-napbthylamine. 

TBI-(a)-KAPHTaYL-PH08PHAIS 
(0„H,0)a^O, [145°]. Prepared by heating (a)- 
naphthol with POCl,; the yield being 65 p.o. of 
the tAoreticsl (SohSffer, A. 152,289; Heim, B, 
16,1769). Smul glistening needles. 

Tri - 0 - naphthyl - phosphate (C,^,0),FO. 
[111°]. Prepared by heating a mixture oi 0- 
naphthol and phosphorus-oxy-ohlorMe; the 
yield being 65 p.o. of the theoretical (Heim, B. 
16, 1768; ef. Sohsfler). Fine white needles. 
Ihsol. water, si. sol. cold altohol. 

NAPHTHYL-PH0SPH0B0D8 AaD v. Nafb- 
>BiI.EIlZ FBOSFBIKIC ACID. ’ 

0-(a)-NAPHTHYL-PBOPIOKIO ACID 

0,JH„0, ».«. C„H,.CH,.CBLCOA P48°]. 

Formed by reducing naphthyl-Mtylio acid wiu 
sodium, amalgam (Brandis, B. 22,2156). Needles 
(from alcoh(4), sou boiling watec, * 


(a)-irAPE!rHYL-FaOPYL£NE-<|r-THIO-DBEA 

P81°]- Formed by 

heating s-naphthyl-allyl-thio-urea [145°] with 
HClAq at 100° (Prager, B. 22, 8001). Tables, 
V. sol. chloroform, m. sol. ether, insol. water.— 
B',H.^tCl,. [200°].—B'e,Ha{NO,)30H. [192°]. 

NAPHTEYL-PURPUBIC ACID Oi.HAO.. 
The K salt is formed by the action of aqueous 
KCy on di-nitro-naphthol (Sommaruga, B. 4,94; 
A. 157, 328). The free acid is unstable. The 
K salt is golden-brown with metallic lustre. 
Potash-fusion yields benzoic, phthalic, and hemi- 
mellitic acids. The following salts were dried 
at 100°: NH,A'.-KA'.-CaA'...-BaAV 

DI.(o).NAPHTHYL-PYBAZINE TETBAEY- 

DBIDE 0„H,N<^^;gg»^NC,.n,. Di-naph- 

thyWi-ethylene-diamine. [265°]. Formed from 
ethyleiv bromide, (a)-naphthylaraine,and NaOAo 
(Bischo#, B. 22, 1782). Prisms, v. si. sol. al¬ 
cohol. 

D'-(0).naphtbyl.pyrazine tetrahydride. 
[228°]. Formed by the action of CABr, on 
(0) - naphthylamine in presence of NajCO, 
(BischoS, B. 23,1984). Colourless crystals, insol. 
water, alcohol, ether, and HClAq, sol. hot HOAc. 

(o) - NAPHTHYL - PYBIDINE HEXAHY- 
DBIDE 0,ja,NC.H„. (185°. 190° at 5-10 mm.). 
Formed by heating pippridine (2 mols.) with (a)- 
bromo-naphthalene (3 mols.) for 10 hours at 
256° (Lelimann a. Buttner, B. 23,1383). Thick 
yellow oil, with faint fcsoal odour, rapidly be¬ 
coming brown. V. sol. alcohol and etlier. A 
solution of its hydrochloride is ppd. by HgCU, 
by ZnClg, and by chloride of gold.—B’HCl: 
groups of needles, v. sol. water.—B^H^PtCl, 2aq. 

(0)-Naphthyl-pyridine hexahydride. [68°]. 
Besembles the preceding in mode of preparation 
and properties. Colourless prisms, becoming 
grey on keeping.—B'HCl.—B'jHjPtCl, 6aq. 

DINAPHTEYL-DIQVINONE, so-called. 

Obtained by oxidation of dinaphthyl-diqnin- 
hydrone 03,H,30„ a black powder formed by the 
action of dilute H,S 04 on (0)-naphthoquinone 
(Stenhonse a. Groves, G. J, 83, 415). Formed 
also by the oxidation of (0)-amido-(a)-naphthol 
by FeCl, or CrO, (Zincke a. Bathgen, B. 19, 
2483). Small orange prisms, insol. water, v. el. 
sol. other solvents. Not affected by boiling 
HNO, or by H^SO,. 

Beactions.—l. Yields on reduction ‘ dinaph- 
thyl-dihydroquinone.’—2. Distillation with ztnc- 
dtist converts it into ditiaphthyl.—3. Alkalii 
form a green solution which, on exposure to air, 
changes to red from formation ot C 3 ,H„(OH)A 
[245°-260°] (Korn, B. 17, 8020).—4. KMnO, 
oxidises it to diphthalylic acid 0 , 4 H,^Or— 
5. Aniline forms OuH^NjO, crystallising in red 
plates [250°] and forming a hydrochloride 
C 4 «H„N, 0 ,H 2 CI, crystallising ip needles. 

Isc-dinaphthyl-diqninone 0 „H, 404 . [250°- 
260°]. Formed by oxidising di-(0)-naphthvl 
with CrO, in HOAc (Stanb a. Watson Smith, 
C. J. 47,104). Amorphous yellow powder, eoU 
HOAc, eU eoL most ligaids. Tome bmwa at 
916°. 
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NAPHTHYI^THIOOARBAMIO AOU). 


trAPBTHTL - EOBIHD'DLIHB O^H, U. 
®A<o(NO„H,).OH:aNPhi>°'®«' 

Formed by heating benzenr-azo-di-{a).naphtbyl> 
amine with aniline and alcohol at 166° {Fiaoher 
a. Hepp, A. 256,246). Black needlea, forming a 
bine soluticn in oono. Cono. HClAq at 

210° splits it up into (a)-naphthylsmine and 
rosindone 0,.H,,N.p. 

(o)-KAPHTHYL SILICATE 0„n:».Si0, i.e. 
0,oH,),SiO,. (426°-430° at 180 mm.). Needles 
Hertkom, B. 18, 1696). 

(8)-Naphthyl silicate. (430° at 183 nun.). 
Crystalline (H.). 

NAFHTHYL-SlTiFHAUlO ACISe.NAPBTBrL- 

UONa ■'-BCLTBONla aOID. 

NAPHTHYL SULPHATE. 

Naphthyl-snlphnrio acid 0,ASO, ».«. 
0,,H,0.S0j.0H. Formed by the actiop of 
Ci.SO,.OH on a cold solution of (8)-napbthoI in 
CS, (Armstrong, B. 16, 204). It is ai9D'*formed 
by dissolving (8)-naphthol (1 pt.) in cold H^SO, 
(2 pts.) (Nietzki, B. 16, 80.5). -»NaA'. Slender 
leaflets, v. e. sol. water. Ppd. from aqueous 
solution by NaCl. Split up by boiling HClAq 
into (8)-nBphthol and NaHSO,. Does not react 
withdiazo- salts.—*KA'; scales (from hot water). 
With PCI, it yields ehloro-naphthalene. Bromine 
forms bromo-napUthdl [84°]. 

Dl-(o).NAPHTHYL SULPHIDE C„H,,S i.e. 
(0„H,),S. [110°]. (2901'at 16 mm.).' 

Formation. —1. By distilling a dry mixture 
of potassium naphthalene (a)-sulphonate and 
potassium sulphocyanide (Armstrong, B. 7,407). 
2. By distilling the lead salt of (a).naphthyl 
mercaptan under diminished pressure (Krafft a. 
Schdnberr, B. 22, 823).—3. By heating (a)- 
naphthyl mercaptan as long as H,S is evolved 
(Lenckart, J. pr. [2] 41, 217).—4. By heating 
(C„H,S),Pb with (a)-bromo-nnphthaleno at 235° 
for 4 hours (KralTt a. Bougois, B.28, 30 tS). 

Properties.—Needles, v. sol. benzene and 
HOAo, si. sol. alcohol. Chromic acid in HOAc 
oxidises it to the sulphoxide [165°], and finally 
to the sulphone [187°] (Krafft, B. 23, 2368). 

(afl).Dt-naphthyl sulphide (0|,H,),S. [61°]. 
(290° at 16 ram.). Formed by heating the lead 
salt of {8)-naphthyl mercaptan with (o)-brorao- 
naphthalene at 230° (Krafft, B.23, 2368). Lus¬ 
trous leaflets (from alcohol). Oxidised by CrO, 
in HOAo to (0,„H,),S0., [128°]. 

Di.{8)-naphthyl suiphide (0„,H,),S. [161°]. 
(296° at 16 mm.). Formed by distilling the lead 
salt of (8)-naphthyl mercaptan under 10 mm. 
pressure (K. a. S.). Plates, v. si. sol. hot alco¬ 
hol, V. sol. OS,. Oxidised by CrO, in HOBo to 
(0„,H,).,S0, [177°] (BS-afft, B. 23, 2866). 

(aa)-Di-naphthyl disulphide (0„H,),Sr [91°]. 
Formed by oxidising (a)-naphthyl mercaptan 
by exposing its alkaline solution to the air 
(Sohertel, A. 182, 91; Lenckart, J. pr. W 41, 
217). Monoolinio crystals, si. sol. alcohol.’' 

Di-(8)-naphthyldisulphide(C|,,H,),S,. [137°] 
(L.); [189°] (0.^. The chief product obtained 
by saponification of the oil wbiob is formed by^ 
the action of potassium xanthate on (8).diazo- 
naphth^ene'chloride (Lenckart, J. |v. [2] 41, 
221). Formed also by redueing naphthalene 
(A}-anlpbonio ohloride with HIAq (Oleve, B. 21, 
UOO). Ooloarlass plates, tnsol. wiUar, t. soL 


alcohol and ether. Bedueed by sine and E,SO, 
to (8)-naphtbyl mercaptan. 

(8).HAPHTHYL SULPHOCYANIDE 0„H,NS 
t.«. C,„H,SCN. [36°]. Formed by the action of 
cyanogen ohloride on Pb({?C,JH,), (Billeter, B. 
8, 463). Decomposes on distillation. KHS 
forma KSCN and HSC|,H,. Cono. HClAq forma 
C|,H,SH, Nil,, and CO,. Sodium-amalgam re¬ 
duces it to sodium cyanide and (C..H.),S,. 

(aa)-DI.NAPHIHYL SULPHONE (C„H,),SO,. 
»[187°]. Formed by oxidising (ao)-di-naphthyl 
sulphide by CrO, in HOAo (Krafft, B. 28, 2368; 
ef. Lenckart, J. jfr. [2] 41, 218). 

(a8)-Di»Daphthyl sulphone (C„H,). 5 SO,. 
[123°]. Formed, together with the (fiflj-isomer- 
ide by heating naphthalene (8 pts.) with H,SO, 
(3 pts.) vA 180° (Stenhouse a. Groves, B. 9, 682; 
Cleve, B. 10, 1723 ; Bl. [2] 25, 256; cf. Berze¬ 
lius, A. Oh. [2] 66, 290). Termed also by oxi¬ 
dising the corresponding di-naphthyl %utpWe 
(Krafft, B. 23, 2369). Prisms (from CS,), m. 
sol. boiling alcohol and ether. 

(8$)-Dl-naphthyl-salphane (0|,H,),S0,. 
[177°]. Formed as above, and also by dissolv¬ 
ing (88)-di-naphthyl sulphide (1 pt.) in HOAo 
(200 pts.), warming, slowly adding a mixture of 
K.,Cr.,0, (3 pts.) dilute (1:3) H,SO, (20 pts.) and 
HOAo (50 pts.), filtering, evaporating, and crys¬ 
tallising from alcohol (Krafft, B. 23,2356). Long 
white needles. When heated with PCI, it yields 
(8)-ahloro-nnphthalene and naphthalene (8)- 
sulphonic ohloride (Cleve, Bl. [2] 26, 25), 

DINAPHTHYL SULPHONIC AaD v. Di- 

NAPHIBTI.. 

(oo)-DI.NAPHTHYL SOLPHOXIDE 
(C|„H,),SO. (164‘6°]. Formed by oxidation of 
(aa)-di-naphthyl sulphide with chromic acid 
mixture and HOAo (Krafft, B. 28,2367). Formed 
also by oxidation of nuphthylene di-naphthyl 
sulphoxide 0,„U2„S0 [111°] (Ekstrand, B. 17, 
2603). White crystals (from alcohol). 

NAPHIHYL-SULPHUBIC ACID «. Naphtbyi, 
Bni.FBATE. • ^ 

NAPHTHYL 8ULPHYDBATE e. Naphtbxi, 

UZBCAPTAB. • 

(a)-NAPHTHYL-THlOCABBAUIC ACID 

C„H,NH.C0.SH. Methyl ether Uek'. [12'/']. 
Forniod by the action of dilute H,SO, on methyl 
di-naphthyl-imido-thiocarbamate [136°] (Evers, 
B. 21,970). Needles, v. sol. dilute alcohol, insol. 
water, alkalis, and dilate acids. Alcoholic am¬ 
monia forms, on heating, (a)-naphthyl-area. 
Ethylene derivative 

action of dilute HClAq at 200° upon lAe sub¬ 
stance C,.H,N:0<|^^^)g^ (Evers, B. 21, 
970). Needles. 

V (8)-1faphthyl-thiooarbamia acid. Ethyl 
ether, 0,„H,NH.CS.0Et. [97°]. Formed by 

heating (8)-napbthyl thiooarbimide with alcohol 
at 180° (Cosiner, B« 14, 68). Needles or plates, 
V. e. sol. chloroform, m. sol. alcohol and ether.— 
0|,H,NAg.CS.0Et. Ppd. by adding ammoniaoal 
AgNO, to the alcoholic solution. 

(a).Naphtbyl-dithioearbaiDio acid 
Methyl ether 0„H,NH.0S.SMa. [186% 
Formed by heating 0„H,NH.C0.SMe with CS, 
•(E.). Small needles; m. sol. hot dilute alcohol. 
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NAPHTSYL-tflibCAS^AMTO AOtt). 


Slhplene dtrivativa 
[199°]. • Fonned by the action of OS, on 

co<s.«i5k> *i 

Pearly plates (from hot alcohol). 

(/3)_-lfaphthyl-dithioearbainie aei^, Telra- 
hydride. Tetrahydronaphthylamine 
salt 0,.H„NH,S.CS.NHC„H„. [142°]. Formed 
from the tetrahydride of (jS)-naphthylamine and 
an ethereal solntion of OS, (Bamberger a. Mullen 

B. 21,857). Needles. 

(8) .NAPHTHTt - THIO - SBMI- CAHBAZIDE 

C, .H,NH.NH.OS.NH,. [204°]. Formed by heat¬ 
ing (8)-naphthyl.hydrazine hydrochloride with 
ammoniam suiphocyanide in alcoholic solution 
(Uauff, A, 26S, 80 ; Hillringhaus, S. G2, 2657). 
Crystals; insol. water, si. sol. cold alcohol 

(al.NAPHTHYI..i'HIOOABBIHIDE 
C|,^n;OS. Naphthyl mustard oil. [5S°]. Formed 
from di-naphthyl-thio-urea by distilling with 
P,0, (Hall, P. M. [4] 17, 304) or by heating it 
Vilh HClAq (84 p.c.) at 160° (Mainger, B. 16, 
1414). Formed also by heating di-naphthyl- 
cyanamide with OS, at 200° (Hnhn, B. 19,2406). 
Long white needles; sol. alcohol, ether, and 
benzene. With naphthyiamine in alcoholic solu¬ 
tion it combines, forming di-naphthyi-thio-urea. 
Aniline forms phenyl-naphthyl-thio-nrca. 

(8)-Naphthyl tbioearbimide 0„H,NCS. [62°]. 
Obtained in the same manner as its (a).iEomeride 
(Cosiner, B. 14,61; Huhn, B. 19,2407). Needles. 

(8)-HAPHTHTI.-THI00AEBIZINE 0„H.NS 
i.e. 0„H,.N<[[^®. [254°]. Formed by heating 

(8)-naphthyl-thio-semi-carbazide with dilute 
(20p. 0 .)^80,at 135° (Hauff,.4.253,8t). Pearly 
plates ; insol. water, si. sol. ether, t. sol. warm 
alcohol. May be sublimed.—B'HCl: needles; 
T. sol. hot water.—B'H,PtCl..—B'HNO,. 

DI.(«)-NAPHTHYL.TmOHYDAlITOlN 
0„H,.N,SO it. 0.,H,N:p<|(®^®’)>CO. 

[176°]. Formed by the action of chloro-acetio 
acid on di-(a)-naphthyl-thio-nrea (Evers, B. 21, 
974). Plates; insol. water, v. sol. alcohol. 

* l)i-(i3)-nsphthyl-thiohydantoin. [174°]. Be- 
lembles the (a)-isomeride in mode of prepara¬ 
tion and properties. 

NAPHTHTL-THIOSINAHINE is Naphthsi,- 

AUttp-TBIO-OBEA (q. V.). 

(a).HAPHTHYl.THIO-lTBEA C„H„N,S U. 
0,,^NH.CS.NH~ [198°]. Formed by heating 
naphthyiamine ^drochloride with ammonium 
suiphocyanide (De Clermont a. Wehrlin, C. S, 
82,612). Small trimetric prisms (from alcohol); 
si. sol water, ether, and cold alcohol 

Acetyl derivative 0,JS,NH.CS.NHAo. 
[198°]. S. (alcohol) 2-6 at 78°. Formed from 
(a)'naphthyianune and acetyl sulpbocyaiitde 
(Miqnel, Bl. [2] 28,103). Slender needlis. 

Benzoyl derivative C„,H,NH.CS.NHBz. 
[178°]. S. (alcohol) 8 at *78°. Formed from 
(a)-naphthylamine and benzoyl snlphocyanide 
(Miqnel, A. Ch. [6] 11,826). Lnstrous yellow 
prisms (from alcohol); insol ether. 

(8) - Haphthyl - thio - nrea 0„H,NH.C8.NH,. 
n80°]. Formed by heating (8)-naphtbylamine 
wdrochloride wiu potassium suiphocyanide 
(Oesiner, B. 14,61). White trimetrie platia. * 


OS(NHO„fl,)r (207°eor.] (E.): [197«]B5eger, 
B, 12,1860; Huhn, P. 19, 2406). Formed by 
heating (a).naphthylamine (100 g.) with 08,(60g.) 
and alcohol <600 g.) for 14 hours at 76° (Delbos, 
A. 64,871; Evers, P. 21,963). Foimed also by 
passing HjS into a trailing solntion of di- 
naphthyl-cyanamide (0„H,N),0 in dry benzene. 
Needles; almost insol. alcohol, ether, and 
benzene, sol nitrobenzene. By adding HgO to 
its boiling solution in dry benzene it is re-con¬ 
verted into C(NO„fl,),. Mel at 100° forms 
methyl dinaphthyl - imido - thio - carbamate 
0|,H;N:C(NHC„H,)SMe [136°] («. Dx-naphthti,- 

IBIDO-THtO-CABBAMIO EinEBS. 

Octohydride CS(NHO,oH„),,. [170°]. 
Formed^ by heating (al-naphthylamine tetrahy- 
dride with OS, and alcohol as long as H,S is 
given off (Bamberger, P. 21,1796). Needles, v. 
soltaleohol, m. sol ether. 

Di-^jM-naphthyl-tbio-urea CS(NH0„H,)_ 
[193°] (0.: H.); [203° cor.] (E.). Prepared by 
heatjng (8)-naphthyiamine in alcoholic solution 
with OS, for 14 hours at 76° (Cosiner, P.,14,61; 
Evers, P. 21, 963). Formed also by passing 
H-S into a boiling solution of s-di-(e)-naphthyl- 
cyanamido (carbo-di-(8)-naphthyl-imide) in dry 
cumene (Huhn, P. 19, 2407). White plates 
(from hot nitrobenzene), v. si. sol. alcohel and 
ether. With McI it forms the compound 
C„H,NH.C(NC„H;).C^Me [110°], v . Di-maph- 
THTL-nKno-THio-CAiiBAJiio ACID. By adding HgO 
to its boiling solution in benzene it is converted 
into C(NC,„H,)j. When heated with alcoholic 
NH, at 100° it juolds (8)-naphthyiamine and (8)- 
naphthyl-thio-urea (Qebhardt, P. 17, 8046). 
With merourie cyanide and ammonia it yields 
CN.C(NO,pH,).NHC|„H, [1C6°], which forms an 
acetyl derivative [141°] and a benzoyl derivative 
[188°] (Hefelmann, 0. 0. 1886, 884). 

Octohydride CS(NHC,„H„),. [166°]. 

Formed by boiling with alcohol the product ob* 
tained by the action of CS, on the tetrahydride 
of (8)-naphthyiamine (Bamberger a. Miiller, P. 
21, 858). White needles, v. sol. alcohol, v. e.aol. 
ether and benzene. 

NAFHTHYL-TOLYL-AMINE v. ToltZi-kapb- 

THTn-AMINB. 

(«).NAPHTHYI,.BEEA C„H,.N,0 U. 
C,,H,NH.CO.NHj. Obtained by saturating a so¬ 
lution of (a).naphthylamine in dry ether with 
cyanic acid gas, and crystallising from hot also-' 
hoi (Schiff, A. 101, 90). Formed also, together 
with di-naphthyl-urea, by heating naphthyl- 
amine hydrochloride (3pts.) with nrea (1 pt.) at 
16Qf-.170° (Pagliani, O. 9, 80). Flat needles, 
nearly insol. water, m. soP alcohol, v. sol ether. 
Decomposes at 250° without previous fusion. 

(l3).Naphthyl.uroa 0„H,NH.CO.N^ [c. 
287“]. Prepared by heating urea with (8}-nsi&. 
thylamine hydrochloride (Cosiner, P. 14, 62). 
Mfhite needles, sol. hot alcohol and hot water. 

Di.(«)-nephthyl-urea CO(NHC„H,)_ [270°]. 

Formation. —1. By heating* the acid oxalate 
of (a)-naphthylamine (Delbos, A. Oh. [4] 21, 68), 
di-naphthyl-oxamide being &rst formed (fflpin, 
A. 108,228)—2. By gradually heating (a)-naph- 
thylamine (2 pts.) with nrea (Ipt.) to 120° 
gliani, O. 9,28).-^. By boiliac dHe}-iMpbwri> 
cyanamide with dilate oieohol (Hidui, B,l% 
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M05).—4, B; brnting (a).naphtb;Uuaiiie with 
Mrbamio ether at 185° (Smolks, Jt. 11, i^). 

Flatee or needles, insol. water, 
■L sol. boiling aloohoh Tields naphthylamine 
and no on decomposition by KOH. 

s-Dl.(3).naphthyl.nrea CO(NHO„H,),. [298°] 
(H.); [286°] (B.). 

Formation.—!. By the action oi HgO on di- 
(8) -naphthy 1-thio-nrea suspended in spirit (Hahn, 
B. 19, 24061.—2. By boiling di-(8)-naphthyl. 
oyanamideC(NC„H,), with dilate alcohol (H.).— 
8. By boiling potassium di-(8)-naphthoyl-hy- 
droxylamine with water (Ekstrand, B. 20,1360). 

PropertUs. —Slender needles, si. sol. alcohol, 
ether, benzene, and nitrobenzene. 

u.Dl.(8).naplithyl.nrea 0„H,),N.C0.NH,. 
[198°]. Formed by heating the ohloro-iormyl 
derivative ot di-(8)-naphthylamine with ammo¬ 
nia tor an hoar at 140° (Kym, B. 28, 428). 
Groups ot long needles (trom alcohol), si., sol. 
cold alcohol). 

Tetra-(8)-uaphtIiyl.urea (N(0„B*,)j)jC0. 
[288°] (K. a. li.): [295°] (K.). Formed by heat¬ 
ing di-(8)-nsphthylamine with (C|„H,).jN»COCl 
at 200°-260° (Kiihn a. Landan.B. 23, 811,2161; 
Kym, B. 28, 1642). Prismatic needles, si. sol. 
alcohol and ether, v. sol. hot benzene. 

NAPHTHYB-UBBTHANE v. KsrBmrL-csnB- 

UaO STHEB. 

HABCElHE OaH^NO,. [134°] (Blyth); 
[146° cor.] (Hesse, A. 129, 251); [162°] (Claus a. 
Meixner, J. pr. [2] 87, f; cf. Dott, Ph. [3] 20, 
886). S. -08 at 18°. S. (80 p.c. alcohol) -1. 
Occurs in opium (Pelletier, A. Ch. [2] 50, 262; 
Couerbe, A. Ch. [2] 69,161). 

Preparation. —1. The aqueous extract of 
opium, from which morphine has been separated 
by Gregory’s process, is mixed with ammonia, fil¬ 
tered, and ppd. by lead acetate. The filtrate is 
treed trom lead by H,SO„ neutralised by am¬ 
monia, and evaporated. The narceine is recrys- 
tallisod from water (Anderson, Tr. E. 20, iii. 
8471.—2. A solution of the opium bases in 
EClAq is mixed with excess of MaOAo and 
allowed to stand for 24 hours. The filtrate eva¬ 
porated to a small bulk on the water-bath depo¬ 
sits, after 24 hours, pure narceine (Plugge, Ar. 
Ph. [8] 25,843). 

Propertiet.— Silky needles (containing 2aq), 
T. sol. hot water and alcohol, si. sold cold water 
and chloroform, insol. ether. Cannot be sub¬ 
limed. It loses its water of crystallisation at 
100°, and at 140° gives oft another HjO (Hesse, 
B. 7,106). It is insol. cone. EOHAq, si. sol. 
dilute caustic potash and ammonia. Ppd. by 
HaHCO, from solutions ot its salts. Inactive to 
light (Hesse, A. 17^, 198). Can be extracted 
both from acid and Saline solutions by shaking 
with benzene or chloroform (Plugge, Ph. [3] 20, 
401). Narceine is a somniferous poison; *6 g. 
being probably a fatal dose. 

B^tioni. —1. Bine and HClAq form a small 
anantity of an amorphous base O^^NO, or 
(Beckett a. Wright, C. J. 28, 701).— 
S. Wafer at IfifF carbonises it.—8. Chromic acid 
mixture yields hemipio acid (10 p.c.) and methyU 
amine (Beckett a. Wright, 0. J, 29, 467).—4. 
Ftrrie ehtoride forms hemipio, but no opianio 
aeid. Hemipio icid is also formed, though in 
■BAlier qoantity, by oxidation by SMbO^ or by 


MnO, and Alkaline KUnO, forms nar* 

oeio acid (o. in^).— 6. Cone. HNOt yields oxalie 
acid. — 6. Boiling caustie potash gives oil am¬ 
monia and NMe,,, and forms a sparingly soluble 
acid OnHaNO, [210°].—7. Potash-fusion yields 
protocatechuic acid. » 

Tests.—1. Weak iodine solution colours solid 
narceine dark blue, the colour not being removed 
by ammonia. The blue colour is destroyed by 
boiling water.—2. Cone. H,SO, turns it brown, 
and then dissolves it, forming a yellow solution. 
•farceSne is not coloured by diluted sulphuric 
acid, but on heating over a water-bath a violet- 
red colour appears, which ultimately becomes 
cherry-red? If the rod liquid be cooled and a 
trace of HNO, or KNO, be added, bluish-violet 
stripes appear (Plugge, Ar. Ph. [3] 26, 426).— 
3. Erdr.lann’a solution gives a brown colour, 
taming reddish-brown on heating.—4. Chloride 
of iodine forms a greenish-yellow pp., which 
dissolves on heating (Dittmar, B. 18, T(ll2).— 
5. Potassium chromate gives no pp. in cold sa¬ 
turated solutions of salts ot narceine, but in hot 
solutions there is formed a pp. ot narceine 
chromate and free narceine (Plugge, Ar. Ph. [3] 
25, 793).—6. Narceine is a feeble hake, so that 
its salts may be titrated by standard alkali as if 
they contained no base (Plugge, Ar. Ph. [8] 25, 
45).—7. When strongly heated it gives off vapours 
smelling like herring brine (Hesse).—8. Chlor¬ 
ine-water followed by ammonia gives a red 
colour. 

Salts.—B'HCl (dried at 100°); concentric 
needles, sol. water and alcohol. S. ’86. — 
B'HCl 2laq (Petit, Bl. [2] 18, 634). S. -7.— 
B'HCl 3aq (Wright, C. J. 27, 109).-B'jHCl 
(Petit).—B'.JHC1 (P.).-B',HptCl, (dried at 
100°): crystalline powder. [196°]. Golden 
needles (Claus).—B'^PtCl.fiaq: amorphous 
pp., changing to prisma (Hesse, A. 129, 260).— 
B',(H,SO,),10aq: crystals (Beckett a. Wright, 
0. J. 27,69).—B',H,80..-B',H,SO..-B',HjSO,. 
—Mercurioo-chloride; oily at first, ulti¬ 
mately crystallising in concentric prisms (Hesse). 
[118°-122°] (Koser, A. 247, 175).—B'^HJi,: 
slender needles (Jorgensen, 3^ 2,460).—B'm,: 
needles (from alcohol). 

Methylo-iodide B'Mel: [178° uncor.]; 
oolourlessneedles (Claus a. ICitzefeld, B. 18,16(>8). 

Methylo-chloride B'UaCl: [210° unoor.]; 
easily soluble small white needles. — 
(B'Me01),PtCl,: nearly insoluble yellow powder. 

Methylo-nitrateB'MeHO,: [186° unoor.]; 
small white soluble needles (0. a. B.). 

Blhylo-iodide B'EII: granular crys- 
tala (Beckett a. Wright, C. J. 28, 703),— 
B'EtI2aq. Yields alkaline B'EtOH which is 
readily split up into nareoine and alcohdl. 

Ethylo-bromide B'EtBr: [166°unoor.]; 
fine white soluble needles. — (B'£tBr)OdBr,! 
small colourless needles (C. a. B.). 

* Etrtylo-chloride B'EtOl: [170° uncor.]; 
small “omourless needles.—(B'EtCl),PtCl 4 ; glis¬ 
tening yellow crystals [170° unoor.] (0. a. B.).— 
(B'EtOl)HgCljaq: [127°]; white orystaUine pp. 

Ethylo-nitrate B'EtNO,: [166° unoor.]; 
loifg colourless silky needles, sol. water (0, a. B.). 

Ethylo-omalate [o. 174° 

unoor.]; glistening needles (containing 6aq). 

Bennylo-chloride B'C,H,C1: [102° un- 
eor.]; fine whi|e needles, v. sol. hoi water and 



•loohol, insol. etlior.-(B'0,n,01),PtOI,: CieS- 
uncor.1; yellow oryetalline powder. ' 
■ethyl ■ naroe'iDe 0„Ha(0H^0^. [176” 

onoor.]. Formed by adding EOH (9 ptg.) to a 
boiling solution of narbeine-methylo-iodide (1 pt.) 
in 10 pts. of water,'Claus a. Bitzefeld, B. 18, 
1573). Fine colourless needles. Y. sol. alcohol, 
si. sol. water, nearly insol. ether. 

Bensyl - narceine Oj,Hjj(C,H,)0,^. [169° 

nncor.]. Formed by the action of aqueous EOH 
upon naroelne-benzylo^thloride (Claus a. Bitze¬ 
feld, B. 18, 1574). Long white needles. V. soli 
alcohol, nearly insol. water and ether. Alkaline 
reaction.—(B'HCl)^Cl 4 2aq: [128” unoor.Ji 
dark-yellow crystalline pp. '• 

Nsree'ie acid G,jH„NO,. [184°]. Formed 
by oxidising narceine with KMnO, (Claus a. 
Meixner, J. pr. [2] 37, 3). Prisms (ofntaining 
Saq). T. sol. alcohol, ether, chloroform, and hot 
water. Decomposes' at 180”-200° into COj, di- 
meth^-Iihnine, and di-oxy-naphthalene dicarb- 
oxylic acid C,.,H,0„. Not acted upon by FeCl,. 
—Na,A"'.—Nt^HA"'5aq[85°].—NaH,A"'41aq.- 
Ba,A"'j 5aq.—Ag»A'". 

^-Narceine v. Narcotini. 

HABCOTINE C-oHaNO, 

®®<lNMe.CH,.CH..aCH:C(OMe).C.O^°^ 

J,„/O.CO.C:C(OMe).C(OMe) 

-C:CH-CH 

(Boser, A. 254, 357). Mol. w. 413. [155°] (Wyn- 
ter Blyth, C. J. 33. 317); [17C°] (Hesse). S. 
•014 at 100”. S. (85 p.c. alcohol) 1 in the cold; 
5 at 78° (Duflos, B. J. 12, 214). S. (ether) -77 
in the cold; 2-1 on boiling (Duflos); -6 at 16° 
(Hesse). S. (isoamyl alcohol) *325 in the cold. 

5. (benzene) 4'61 in the cold (Knbly, J. 1866, 
823). S. (chloroform) 38 (Pettenkofor). S. 
(EtOAc) 1-7 (Henry). [a]= -130° in ethereal 
solution ^oucbardat, A. Ch. [3] 9,213); —185° 
in aleohoUc solution; -207° in chloroform at 
22-6° (Hesse, A. 176,192). Contained in opium 
to the amount of 5 to 8 p.c., and was the first 
alkaloid extracted therefrom (Derosne, A. Ch, 45, 
267; Bobiquet, A. Ch. [2] S', 975; Dumas a. 
PeUetier, A. Ch. [2] 24, 188 ; 50,269; Liebig, A. 

6, 35; Brandes, 3. 2, 274; Conerbe, A. Gh. [2] 
59, 159; A. 17, 174; Eegnault, A. Ch. [2) 68, 
lrf7; Wahler, A. 50,1; Blyth, A. 50, 29; Wer- 
theim,A. 70, 71; 73, 208; FlOckiger, J. 1869, 
797). 

Preparation. —1. The mother-liquor obtained 
In the preparation of morphine (q. v.) by 
Gregory’s process is ppd. by ammonia, and the 
pp. recrystallised from boiling spirit (Anderson, 
A. 86, 179).—2. Opium is extracted with dilate 
HCI and the bases ppd. by EOH. The bases are 
treated'with oxalic acid to ppt. papaverine, and 
the filtrate from acid papaverine oxalate ppd. by 
ammonia. The pp. is recrystallised from alco¬ 
hol (Hesse, A. Suppl.8, 284).—8. Cono. aqueons 
NaOAo added to a solution of the hydroohloridbs 
of the opium bases throws down narcotine and 
papaverine. The pp. is redissolved in dilate 
JlClAq and mixed with HsFeCy, which ppte. 
l»ipaverine ferricyanide. From the filtrate the 
narcotine is ppd. by ammonia (Plngge, Ar.'Ph. 
[3] 25. 343). 

Properliee.—Trimettio prisms, or gronps of 
needles. Cannot be sablimed. If cooled slowly 
•Her melting it forms slender radiating needles. 


Ins^. cold water, m. sol. alcohol and stkeft 
Lsvog/rate in neutral solutions, dextrogyrate in 
acid solutions. Insoluble in aqueous ratash, 
nearly insol. NH,Aq. Dissolves in Dolling 
baryta-water, but ppd. therefrom by NHJkq. Its 
solutions do not give a blue colour with FeCl,. 
Narcotic poison, 3 g. killing a oat. Not acted 
upon by Ao.,0. 0 

Beactiotts.—l. Distillation with cone. HIAq 
yields Mel (3 mols.) (Matthiessen a. Foster, Tr. 
1863, 345; C. J. 16, 342; A. Suppl. 6, 60).—2, 
Cono. HCIAq at 110° yields MeCl and, succes¬ 
sively, di-methyl-nornarcotine, methyl-uornarco- 
tine, and hornarcotine (Matthiessen a. Foster, 
C. J. 21, 257; Matthiessen, Pr. 17, 337; Mat- 
thiessen a. Wright, Pr. 17, 340). Distillation 
with equal volumes of H.,SO, and water gives 
MeHSO, and the three bodies last mentioned 
(Armstrong, C. J. 24, 56).-3. Boiling dilate 
EOHAq has no action, but potash-fusion at 
200'*-220° yields trimethylamine and other 
volatile amines (Hofmann, A. 75, 367).—4. 
Dilute mtric acid at 50° forms meoonin, opianio 
acid, hemipio acid and ootarnine.—5. Distillation 
with 'HCI and platinic chloride also yields opianio 
acid and ootarnine. The same products are 
termed by oxidation with HjSO, and MnO, 
(Wohler).—6. Water at 140° splits it up into 
meconin and hydrocotarnine (Beckett a. Wright, 
G. J. 28, 583). Sodium-amalgam gives the same 
products.-7. Iodine acting on an alcoholic 
solution of narootine forms taroonine methylo- 
periodido and iodo-tarSonine metliylo-periodide 
(Jorgensen, J. pr. [2] 2,446; Boser, A. 245,317). 

Tests.—1. Gone. H,SO, forms a yellow liquid 
which, when heated becomes orange-red and 
finally violet-red (Husemann, A. 128, 305).—2. 
H-SO, containing a little HNO, gives a reddish- 
yellow colour.—3. Does not liberate iodine from 
iodic acid.—4. Does not reduce alkaline E,FeCy, 
(Kieffer, A. 103, 277).—5. Bromine gradually 
added to a boiling solution of narcotine in dilute 
HCIAq forms a rose-coloured liquid, the colour 
being destroyed by excess of bromine.—8. 
Potasaio-mcrcuric iodide forms a yellowish-wbitc 
pp. (Groves, C. J. 11, 97). Phosphomolybdio 
acid, picric acid, potassium sulphocysnide, and 
auric chloride also give pps. in solutions of salts 
of narcotine.—7. A solution of potassiiiin chrom¬ 
ate added to one of a salt of narcotine, ppts. 
free narootine (Plugge, Ar. Ph. [3] 25, 793). 
K,Or.jO, ppts. narootine bichromate.—8. Salts of 
narootine require, on titration, the same amount 
of alkali for neutralisation as if the base were 
absent (Plugge, Ar. Ph. [3J 26,45).—9. Chloride 
of iodine gives a curdy yellowish pp. (Dittmar, 
B. 18,1612). 

Salts.—B'HCI. Nee;]les, v. soh water. 
[«]d“ -47° to -60° in a 2p.c solution contain¬ 
ing excess of HCI. [ajo^^ -104-6° in a 2 p.c. 
Eolufion in 80 p.o. alcohol containing excess (1 
mol.) of HCI (Hesse, A. 176,192).- B'HCI aq 
(Dott, J. 1884, 1389). — B'..HC1 (Beckett a. 
Wright, 0. /. 29, 164). -B',HC1.-B\HC1 (B. a. 
W.).—Merourico-ohloride: white pp. (Bin- 
teroerger, A. 82,311).—B',ftPtGl, yellow crystal- 
Jine pp. (Blyth). Decomposed by boiling water 
(De Coninok, Bl. [2] 46, 181).-B'APtOL fiaq 
(Hesse).—B',H,SO,4aq (Dott).— ^B'A0r,U,. — 
B'HI.: shining laminss, converted V boulng 
alcohol into tiuroonine periodid# 0||)a„NO,Bfi 
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JStgonseB, B. t, 460);-B',HOAc»qt nedtUes 
(Dott). — BinoxaUte: t. e. sol. water.— 
Oranarate IJaq; needles [o. 176®], 

V. si. sol. water (Claus, J. §r. [2] 88,229). 

Methylo-chloride B'MeCl. Formed by 
heating narootine with Mol and decomposing 
the vUoid B'Mel withAgCl (Roser, A, 247,168). 
Groups ol needles, v. aol. wnter and alcohol. 
Yields 4'-naroeine (w. infra) on distillation with 
aqueous NaOH.—B'jMejPtOl,. 

Ethylo-iodide B'Etl (How, A. 92, 327). 
Oil. 

Ethylo-ehloride “B'EtOl. Yields t(-me- 
thyl-narooSne [173®] on treatment with NaOHAq. 
—B'jEt^PtCl,. , ^ 

Nornarcotine 0„H„N0,. Obtained by heat¬ 
ing narootine with fuming HIAq (Matthiessen a. 
Wright, Pr. 17, 340). White amorphous mass, 
turning brown in air. Almost insol. water, 
insol. alcohol and ether. A concentrated solu¬ 
tion of its hydrochloride is ppd. by HCl.and 
also by water. The hydrochloride is t^teless, 
and its solution gives with EOH, Na.,OD„ and 
NH, pps. soluble in excess, and with platinio 
chloride a yellow pp., quickly turning brown. 

Methyl derivative Oj,H„NO,. Formed 
by heating narcotine with HClAq for some days. 
White amorphous mass, almost insol. water, 
insol. alcohol and ether. Its solution in cono. 
HClAq is ppd. by water. Astringent taste. The 
platinochloride is a yellow pp., slowly turning 
brown. The ppd. base is soluble in excess of 
NH^qand NajCOjAq bM si. sol. KOHAq. 

Di-methyl-derivalive _ C.j,H 3 ,NO,. 

Formed by heating narcotine with HClAq for 
2 hours or with diluted H-i80, at 100®. White 
amorphous mass, almost insol. water, v. sol. 
alcohol, si. sol. ether. Its solution in HClAq is 
ppd. by water. Its hydrochloride tastes bitter. 
The platinochloride is a yellow pp. The ppd. 
base is insol. Na,CO,Aq, si. sol. NH^q, sol. 
KOHAq. 

ik-Naroeine CaH„NO,. [o. 176®]. Formed 
by boiling narcotine with Mel, decomposing the 
resulting methylo-iodide by AgCl, adding an 
equivalent amount of NaOH, and distilling with 
steam (Roser, A. 247, 169). Slender white 
needles (containing 3aq), v. sol. alcohol and hot 
water, si. sol. cold water, insol. other. Dissolves 
in aqueous KOH and NH„ but is reppd. by COj. 
Inactive to light. Coloured blue by iodine. 
Cono. H-SO, forms a brownish-yellow solution, 
turned dirty-violet on heating. Chlorine-water 
followed by ammonia gives a red colom. Ac¬ 
cording to Roser, this body is probably identical 
with narceine.—B^,EL,SO, 2aq: tufts of needles. 
—B’HClSaq.—B'AI’tCl,. [198®]. Thin needles, 
insol. water.—Auroohloride : [130°] ;• yel¬ 
lowish-red needles.—Metoury double salt 
[128®]. 

^Xethyl-naro^e 0„Hj,N0,. ^Somt-nar- 
eOne. [178°]. Formed by passing steam through 
a mixture of narootine ethylo-ehloride and 
aqueous NaOH (^ser, A. 247, 178). White 
needles (containing 8aq), t. aol. water and alco¬ 
hol, insol. ether. Gives a blue colour with 
iodine. The hydrochloride and snlphatg 
am T. soL water.—B'jH^tCl, 2aq: small yellow 
floodlcts 

Xeroplamvon OMH«NO,r A crystalline 
-gapound, inioL water, found among the pro- 


duots ol the aotilon ot dilute HNO. on narootine 
(Anderson). It forms a orimson eolution in 
HjSO, and yields NH, and opiaoio aoid on 
boiling with potash. 

Cotamine C,,H„N 04 Ae. 

(Roser, A. 254, 364). [133°]. 

Formalion. —1. By the oxidation ol naroo¬ 
tine by MnO, and H.,SO, (Wfihler, A. 60, 19; 
Matthiessen a. Foster, Pr. 11, 66; Beckett a. 
J^right, O. J. 28, 676); by platinio chloride 
(Blyth, Mem. 0. J. 2,168), by dilute nitric aoid 
(Anflerson, C. J. 6, 266; A. 86, 196) or by 
K^CtjO, (M. a. F.).—2. By the oxidation ol 
hydroootarnine (Beckett a. Wright, 0. J. 28, 
680). 

PropYll ^.—Colourless noedlea,'sl. sol. water, 

V. sol. alcohol and ether. Decomposed on fu¬ 
sion. A solution of its hydrochloride is neither 
ppd. by HCl nor by water. Its salts taste bitter. 
The freshly ppd. base dissolves in excess of 
aqueous NH, and Na.,CO„ but is v. si. soL 
KOHAq. Decomposes on fusion. Cotarnine is 
not poisonous. 

Beactions. —1. Nitric acid forms a red solu¬ 
tion and, on beating, oxidises it to apophyllenio 
and oxalic acids.—2. Aqueous HCl, HI, or 
H,SO, at 140° yields MeCl, Mel, or MeHSO, 
and cotarnamio aoid.—3. Zinc and dilute HClAq 
yield hydroootarnine.—4. Bromine-water forms 
0,ja,.,Br,N0, (Wright, C. J. 32, 633), Bromine 
water added to a solution of cotarnine hydro¬ 
chloride forms C,-H„Br,NO,HBr, a crystalline 
pp. [190°-200°] (Von Geriohten, B. 14, 311). 

Salts.—B'HC12iaq: long silky crystals 
(Blyth).—B',H,Pt01,: lemon-yellow crystalline 
pp., or dark-red six-sided prisms.—B'HClHgCl,; 
pale-yellow pp.—B'HBr 2aq.—B'HI: yellow 
needles, si. sol. cold water and alcohol (Roser, 
A. 249,166).—B'HI,. [142°] (Jdrgensen, J.pr. 
[2] 2, 456). 

Bentoyl derivative 0,,H„BzNO, jaq. 
[123°]. Formed^ by shaking cotarnine with 
BzCl and diluteNaOHAq (Roser, A. 264, 836). 
Long needles, insol. water, v. g. sol. hot alcohol. 

I Oxim C„H.NO,(NOH). [168°]. Prisms, 
i insol. water, m. sol. alcohol, sol. alkalis,— 
B'HCl: small yellow needles, v. sol. water, m. 
sol. alcohol.-B',I^PtCl,: yeUow crystalline pp. 
decomposed by boiling water. 

Oxim of the benzoyl derivative 
, CAO.(OH:NOH).CA-NMeBz. [166°]. 
i Formed by warming benzoyl-cotamine with al- 
' ooholio hydroxylamine hydrochloride. Small 
pointed crystals, insol. water and ether, t. soL 
alcohol, sol. NaOHAq. r 

Kethyl-eotamine 

ifefbplo-iodide 0,,H„0,NMe,I. Formed 
by warming cotarnine with Mel (Roser). Yellow 
ilbedlesg el. sol. cold water and alcohol. De- 
oompesed by boiling NaOHAq into cotarnone 
and NMe,. „ „ „ „„ „ 

Methylo-ehlirtde 0„H„OJIMe,018aq. 
Formed from the iodide and AgOl. Cij^stals 
(from water). On warming with alcoholic hy- 
droxvlamine hydrochloride at 100® it yields 
0„H,.ClN.0.2ii or CAO.(ON).OANMe.Cl 
a crystalline body, t. aol. water, oonverted by 
hot NaOHAq into NMe, and 0,H,O,(0N).0H;CH, 





pft The laet body Xvims • dibremide [IdO^. 
(Oi.H„O.NMe,Cl)^t01^ 

Bromo-eotarnine 0 „H,;BtN 04 . [ 100 ®]. 

Fomed b; treating hydroootamiae hydrobrom* 
ide with bromine-water (Wright, 0. 3. 82,626). 
Orystale ({rom ether); decomposing at 100 . 
Beduoed 07 zino and HGlAq to bromo-hydro- 
ootamine [78®]. — B'HBr. — Crysialf, v. soL 
water. Above 200® it melts, gives off gases, and 
forms a small quantity of taroonine hydro¬ 
bromide, together with a bine substanee 
OaH^NjOiHBr insoluble in aloohoL ■ 

Cetamone C„H„0, i.s. 

CH0.0,H,0,.0H:C^ [78®]. Formed by warm¬ 
ing methyl-ootamine methylo-ohldride with 
aqueousNaOH (Boaer,A.249,163). Flates{from 
alcohol), slightly volatile with steam. Insol. 
cold water, m. sol. alcohol, ether, and IlOAo. 

Oxim C,HA(CH:NOH).CH:CH.^. [132®]. 
Slender needles (from dilute alcohol). 
Cotofli-laotone 0„H|,0, i.e. 

C^< 0 > 0 ^(OMe)<C^gi;^. [164®]. 

Formed by oxidising cotarnone with KMnO, 
(Boser, A. 254, 341). Prisms, el. sol. cold alco¬ 
hol or water. Forms with baryta the salt 
Bs(0„H„0,),6aq. 

Acetyl derivative C„H^oO,. [174®]. 
Beneoyl derivative 0,|H,Bz0,. [184®]. 
Cotarnlc acid 0,oH,0, i.e. 
CH,<g>C^(OMe)(CO,H),[|; 8 : 6 : 6 ]. [178®]. 

Formed by oxidising cotarnone or cotarn-lac- 
tone with aqueous EMnO, (Boser, A. 249,166; 
254, 345). Plates. Forms, on melting, the an¬ 
hydride C,,H,0, [162°]. On heating with P 
and EIAq it yields gallic acid. HOlAq at 100® 

forms CH^>C.H,(OMe)CO^ [ 210 ®]. 
Bromine in HOAo produces the compound 
CH,<g>CJBr.(OMe) [160®]. 

Balts.—KHA"2|aq: needles, T. sol. water. 
—BaA": plates.—Ag^". • 

Eydroeotamise O^HijKO, tA 
0H.^>0^(0ke)<CHr.gM«. [60®] (H.); 

[ 66 T (B. a. W.). Occurs in opium (Hesse, 
A. 8u[^l. 8 , 326). Fonned by reducing 00 - 
tamine with zino and HClAq, and, together with 
meconin, by the action of zino and HClAq on 
narootine (Beckett a. Wright, C. 3. 28, 677). It 
is also formed in small quantity (2 to 6 p.o.) in 
the preparation of opianic acid by the oxidation 
of narcotine. Monoclinio prisms (from ether), 
V. sol. alcohol and benzene. The crystals con¬ 
tain waier of crystallisation (Jaq). Cone. H BO 4 
forms a yellow solution, changing on heating to 
crimson and, finally, to a dirty violet colour. 
Easily oxidis^ to cotamine. Not attacked by 
AcgO. Bromine added to a solution obits tfy- 
drobromida forms C„HnBrNO, [78° cor.],*which 
yields the crystalline salts C, A 4 BrNO,BBr and 
(C„H„BrNO,)APtCl,. . 

Salta.—B'HClaq.—B',H.Pt01„—B'HI. S. 
3atl8°.-B'^rllaq. 

Ethylo-iodide B'Etl. White micaceous 
pl|^, si. sol. water. lielda (B'Bt),CO,4aq, 
[ 100 ®], both erystalline, and 
,'B'BtCl),PtCl, 


AUtatyl^tydrosotaraina-aaetie said 0„B,.NO. 
[20l®].«Fonned by boiling ootumine (1 pt.) wiUi 
acetic anhydride (10 pts.) lor Wrs. Small 
needles. SoL alcohol and bsnzen^ sL sol. boil¬ 
ing water, insoL cold water, and ether.—A'Ag: 
white pp.—A',Ca: very soluble small needles. 

Ethyl ether A'Bt: [118^; white feathery 
needles (Bowman, B. 2() 2481). 

Oxy-nydroeotamine methylo-iodida 
CH,<3>O.H(OMe)<^g(^-gMe,I. 

Methyl derivative 

0 A 0 .:C,H 4 ( 0 M:e)NMe,I. [178®]. Formed by 
the action M Mel in the cold on a solution of 
cotarniiu in MeOH (Boser, A. 254,860). Tallow 
needles, v. sol. hot water and alcohol. Ppd. 
unchanged by adding NaOH to its warm aqueous 
solution. Boiling with water and Ag^O expels 
NHMe,.-^(C, 4 Hj 4 N 0401 )jPtCl 4 : orange pp. 

Ethyl derivative 0 „H„O,(O£t)NMe 4 L 
[168?]. Formed by the action of Mel on a cold 
solution of ootamine in EtOH. Plates, v. e. sol. 
water anti alcohol. 

Isobutyl derivative 0„H„0,N(0Et)I. 
[120®]. Formed from ootamine, Mel, and iso¬ 
butyl alcohol. Plates (from water). 

Cetaraamio acid 0„H„NO,. Formed by 
heating ootamine with aqueous HCl at 140® 
(Matthiessen a. Foster, A. Suppl. 2, 879; Ce- 
riohten, B. 14, 810). Yields apophyllenio acid 
on oxidation by dilute HNO,.—0„H„NO,HOiaq. 
White needles, si. sol. cold water. On treatment 
with nitrons acid or otf-exposure to air its solu¬ 
tion becomes green, with red fiuorescenoe, and 
exhibits a spectrum resembling that of chloro¬ 
phyll. 

Tarconine 0,.H,NO|. Formed by heating 
bromo-ootamine nydrobromide at 200® (Wright, 
C. 3. 82, 636) or taroonine methylo-ohloride 
with cone. HClAq for 4 hours at 150® (Boser, A. 
245, 821). Ppd. from solutions of its salts by 
KOH, but not by Na,CO,. Its hydrochloride 
heated at 200 ® forms a blue base CuH„N, 0 „ 
forming the blue salts B' 4 H,Br 4 and B',H^ 04 .— 
Salts: B’HClllaq: needles, v. e. sol. water 
and alcohol.—B'lHjPtClg: insol. alcohol. 

Methylo-iodide B'Mel. Formed by the 
action of H^S on the periodide which is formed 
by boiling narcotine in alcoholic solution with 
iodine and some HCl. Tufts of yellow needles 
(from water or alcohol).—B'Mel,. [160°]. Bed- 
dish-brown needles (from alcohol or HOAo).— 
B'Mel, (Jfirgensen).—B'MeBil,. 

Methylo-ehloride B'MeCl: yellow 
needles.—(B'MeCl),PtCl 4 : yellow crystalline pp., 
si. sol. water.—B'HAuCl,. 

Brome-tarcottine C„B^BrNO, i^. 

04 H,lBr 0 . 0 AN<c 2 >0/^[236°-238°]. Formed 
by heating the hydrblromide of the compound 
0„H;,Br,NO, {v. Cotamine, Beaction 4 ) with 
water at 180° (Wright; Oerichten, A. 210, 84). 
Orange-red needles (containing 2aq), becoming 
crimson and anhydrous at 100°. SL sol. cold 
water, insol. ether. Water at 160® splits it up 
into cupronine and tarnine. €ono. HClAq at 
,120® forms nartic acid, tarnine, 00,, and CO. 
Chromic acid mixture yields bromotorm and 
apophyllenio acid. Brondns-water added to a 
solution of its hydrochloride yields enprine, 
bromo-q^iophylienM aeid, and ditaoiao-aFoph/U 



Ilo. Dlatilltttlon over aoda-Ume yidds pyri^iae. 
—B'HCl2aq: onrstaU, d.- sol. cold water.— 
B'HBr3aq.—B'„HJtCli; needles ({romhot cone. 
HClAq). 

Jlife<Ay{«-oAIoriieO„H,BrNOjMe01: slen¬ 
der needles, t. e. sol. water, m. sol. aloohol.— 
(B'MeCl)jPtCl,.—B'MeAuOlv 

Methylo-bromide-. C„HjBrNO,MoBr. 
Formed by the action ol bromine-water on an 
aqueous solution ol taroonino.methylo-chloride, 
the perbromide first formed being decomposed 
by H,S (Roser, A. 246,824). Long needles (con¬ 
taining aq), changing on standing to Sat prisms. 
—B’MeBr,. [166°]. fellow reotang^ar plates 
(from alcohol or HOAc). 

Methylo-iodide 0„H,BrN0,MeI. [204°]. 
Formed from bromo-tarconine and Mel (Oerich- 
ten, A. 210, 170). Yellow needles, sol. water, 
insol. ether. Turns brown at 170°. 'Boiling 
baryta-wnter converts it into formic aldehyde 
and methyl-bromo-taroonio acid. Moist : 
forms the hydroxide crystallising in sm^U red I 
needles. I 

Elhylo-iodide 0,^,BrN0sEtI. [206°]. 
Formed from ethyl iodide and bromo-tarcohirve. ! 
Yellow needles. Yields (B'EtCl),,PtCl,- 

lodo-tarconine C„H,lNO,. Formed by heat¬ 
ing its methylo-chloride at 180° (Boser, A. 245, 
319). Crystallises from water in yellowish-red 
needles (containing aq), becoming dark red on 
drying.—B'HCl'iaq: silky yellow needles, v. sol. 
water, si. sol. HClAq. 

Methylo-chloride* C„HBlNO,MeCI aq. 
Formed from the methylo-iodide and AgCl. 
Yellowish-white needles (from alcohol), m. sol. 
water.—(B'MeCl)jPtOl,: needles, si. sol. hot 
water.—B'MeAuOl,: needles (from hot water). 

Methylo-iodide 0„H,INOaMeI. Formed 
by the action ol iodine on narcotine in alcoholic 
solution, the resulting periodides being decom¬ 
posed by HjS (Boser, A. 245, 317). Yellow 
needles, changing on standing to prisms; al¬ 
most insol. cold water, si. sol. hot alcohol.— 
B'Melj. [171°]. Needles, si. sol. alcohol. 

Sethyl-tarconic acid C„H„N 03 . [244°]. 

Formed from the aqueous solution obtained 
by the action of Ag-0 and water on tarconine 
methylo-chloride by boiling alone or with 
baryta (Boser, A. 246, 322; 264, 366). Not a 
true homologue of tarconic acid. Thin yellow 
needles (containing 2aq), t. sol. hot water, 
alcohol, mineral acids, and EOHAq, insoh 
ammonia.—0„H„NO,HClBq: white prisms or 
needles; turns yellow on drying at 100°.— 
C„H„NO,HgSO, 8aq : white prisms. — 

{C„H„NO,)ASO,6sq: yellowish crystals. 

Bromo - methyltarconic acid 0„H„BrNO,. 
[283°]. Formed by. boiling bromo-tareoAine 
methylo-hydroxidewiOi baryta-water (Gerichten, 
A. 210,79: Boser, A. 246, 826). The ppd. Ba 
salt is decomposed by H^SO, or HOAo. Ydilow 
prisms (containing 8aq), insol. cold water and 
ether, sL sol. hot alcohol. Darkens at 216°. 
Heat^ with cone. HClAq it yields MeCl, HBr, 
and tarconic acid.—CuA',.—^BaA',: yellow pp.— 
(HA'HCl),FtCl, ^needles, m. sol. dilute HCl. I 
Xthyl • bromo - tarconic acid C„H„BrNO,.,j 
[226°]. Formed by the action of baryta on bromo- 
tarconine ethylo-iodide (or ethylo-hydroxide) 
(Gtoriehten, A. 212, 182). Yellow needles (oon- 
uSaing 2 aq), ▼. tL foL cold water, t* fo!- alco- 
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hoi, insol. ethM. Its oqtieoaS eolution is neutral 
Cone. 'H,80, forms a yellow solution. Cone. 
HClAq converts it, on heating, into EtCl, HBr, 
and tarconic acid.—HA'HCl; yellow needles.— 
(HA'HCl),PtCl,.—Cu'A,. 

Tarcoiuc acid C„.H>BO~ Formed by heating 
bromo-methyl-taroonic acid with coqo. HClAq 
at 166° (Ggrichten, A. 212, IW). Slender yellow 
needles, turning brown in air. Its alkaline solu¬ 
tion is brown, becoming greenish-blue on stand¬ 
ing. It reduces AgNO, in the cold.—HA'HCl: 
{crisms, m. sol. hot water, iimol. cold alcohol. 
FeCl, colours its solution red. 

liartio acid C 2 jH„N.Pj|. NarUne. Formed 
by heating* bromo-tarconine or tamine with 
cone. HClAq at 130° (Gerichten, A. 212,194; 
212,170). Yellow needles, dccomppsing at 200° 
without melting. Turns brown in air. NaOH 
does not ppt. it from acid solutions. Its solution 
in NaOHAq turns greenish-Blue when exposed to 
air. Beduces AgNO,. KMnO, oxidises’ i« to a 
pyridine carboxylic acid. On distillation with 
soda-lime it yields pyridine.—H,A"H,Cl. [above 

275°]. Yellow needles, m. sol.water_H.,A"HCl: 

yellow needles, si. sol. water. 

Tarnine C„H,NO,. [above 290°]. Formed 
by heating bromo-tarconine with water at 130° 
(Gerichten). Orange needles (containing l)aq) 
m. sol. hot water and dilate alcohol, insol. 
ether—■‘B'HCl: yellow needles, sol. water.— 
B'aHjPtCl,. Decomposed by boiling water. 

Cupronine Oa,H|,N,0,. Formed, together 
with tarnine, by heating bromo-tarconine with 
water at 140° (Gerichten, B. 14, 316; A. 210, 
190°). Black powder, insol. hot water, alcohol, 
and ether. Forms a brown solution in aqueous 
NaOH or Na,CO,. Cone. H,SO, forms a magenta- 
red solution, changing to violet on dilation. 
Cone. HClAq does the same.-B'HCl: coppery 
needles.—B'HBr : bluish - green needles with 
coppery lustre, si. sol. water, forming a blue 
eolation. 

Cuprine 0„H,NO,. Formed by the action 
of bromine on a solution ol bromo-tarconine 
hydrobromide (GBrichten, A. 210, 89). Minute 
blue needles with coppery lustre, sol. water and 
alcohol, insol. ether. Weak blse, the hydro¬ 
chloride crystallising in concentric groups of 
needles,the platinoohloride beingadee))- 
blue flocoulent pp. 

Apophyllenie acid is the mono-methyl ether 

of FvRIDINB DICARBnXVLIO AGIO. 

Bi-bromo-apophy'lin t>. vol. i. p. 663. 
Ozy-narootine 0„H„NO,. Crystals which. 
remain undissolved in the process of purifying 
narc^e (Beckett a. Wright, C. J. 29, 461), 
Small crystals (from alcohol), v. si. sol water 
and alcohol, insol ether, nearly insol. ^zene 
and chloroform. Ppd. from solutions of its salts 
by NaOH and Na,CO„but redissolvcd in excess. 
Oxidised by Fed, to hemipic acid and cotamine.— 
B'HCl 2«q: crystals.—B’APtCU- 

HAEINOIN 0„H„O„. AuraniUn. Beeper- 
idine. [171°]. S.’33 in the cold. [a]»»-84'S 
in aqueous solution — 87'6 in alcoholic solutioa 
(W.); '[o]j- — 64’6 p.). Occurs in the flowers 
and* other parts of Oitrue decumana. The dry 
orange-blossoms contain about 2 p.o. It crystal¬ 
lises on cooling from the liquor left in the 
after dieting over the oils witii steam (E^ff- 
mann, Ar. Ph. U, 189; Will, B. 18,1311; 
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*0,296). White oiTetah (emt^Bing 4i»q), nearly 
insol. cold water, sol.-alcohol, insol. ether. Has 
a very bitter taete. Split up by dilute H,SO. 
(3p.o.) at 96 ° quantitatively into naringenin and 
iBodaicite. Itdieaolve%in allcalie with a yellowiah- 
red colouration. Ferric salts produce a brownish- 
red colouration with dilute aqueous gluttons. 
By sodium-amalgam it is converted into a 
colouring matter which dissolves in alcohol with 
a red colour and bluish fluorescence. 

Haringenin 0,jH|.,0, probably 
[4:1] C.H,{0H).CH:CH.C!0.0.0,H,(0H), [1:8:^. 
[24^^. Formed, together with isoduloite, by 
heating naringin with dilute (2-3 p.o.^-HjSO, on 
the water-bath. Glistening colourless, tasteless, 
and odourlesa,orystal3. V. sol. alcohol, ether, and 
benzene. Dissolves in alkaline bydratns form¬ 
ing yellow solutions, and is reprccipitated by 
00,. Ferric salts give k brown-red colouration. By 
Bodincd-iAnalgam it is converted into a colouring 
matter which dissolves in alcohol with a red . 
coldur and bluish fluorescence.^ By boiling with . 
concentrated aqueous NaOH it_ is decomposed I 
into phloroglucin and p-coumaric acid (Will, B. 
18,1822 ; 20,297). 

Karingenie aoid is p-GouiuBio acin. 

HABTIC ACID o. NABCormn. 

KATALOlN u. AnoiH. , 

KEODTBaiTH. The name given by Auer | 
von Welsbaoh to that constituent of didymium . 
which yields rose-coloured salts (v. Didvmitjsi, 
vol. ii. p. 883; c/. Metals, babe, this vol.p. 240). : 

HEOSSIOINB V . Pboteics, Appendix C. 

NBOSSIHB V. PBoiE'iDa, Appendix C. 

NEBIODOB^N. A bitter yellow powder, , 
extracted by alcohol from the bark and wood of 
Nerium odorum, an Indian plant preacribedlor 
leprosy (Greenish, Ph. [3] 11, 873). It is sol. 
water, insol. chloroform. Its solution is ppd. 
by tannin and by ammoniacal lead acetate, and ^ 
reduces Febling’s solution. | 

Hsriodorin. A bitter resin, accompanying 
the preceding body, si. sol. wator and alcohol, v. 
sol. CHOI,. 

HSBEIDINE* A product of the 

putrefaction of flesh, appearing on the second 
day and disappearing about the fourth day 
(Brieger, S. 16, 1187, 1403; Booklisch, B. 18, 
86; Gautier, BA [2] 48, 12). It also occurs in 
fresh human brain (Brieger, J. Th. 1884, 921. 
Gelatinous mass with disgusting smell, v. e. sol. 
water, insol. alcohol and ether. Very poisonous 
■ (G.). Its solution is ppd. by HgCl, and by lead 
acetate. Yields di- and tri- methylamine on 
boiling with NaOHAq.— B"H,01,: needles, v. 
sol. water, insol. alcohol and e&er.—B"ft(PtCl,. 

KEBEIKE C,HaKO,4.s. 
OH,(OH).CH,.NMe,OH. Choline. Di^thyU 
oxy~ethyl-amine methylo-hydroxide. Trumethyl- 
pxcihyl-ammoniutn hydroxide. Sincaline. » 

Occumnee.—In cotton seeds (Bdhmj J.pr. 
[2] 80,87): in putrefying flesh (Gautier, Bl. [2] 
48, 18); In germinating pumpkin sprouts (E. 
Schulze, B. 11, 866); in the seeds of Tri^ondla 
Veenum-graeum (Jahns, B. 18, 2618); ^ tte 
seeds ol ▼etch* Vida sativa (Sohulzei -B. 22, 
1827); in hops and beer (Griess a. Harrow, O. J. 
47,2.)8; B, 18,717); in areoa^nuts (Jahns, B. 
23, 2972); in tite fly agaric (Hamaok, /. 1876, 
1^); in herring biine ^pckhsch, B. 18,1928) ( 
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in ergo), of ryo (Brieger, B. 11, 184) ) and In 
beet-root juice (Dippmann, B. 20,8201). 

formation.—1. By boiling the bile of pigs 
or oxen with baryta (Streoker, O. B. 62,1270; 
A. 128, 868; Dybkowsky, J. pr. 100, 168; 
Hflfner, J. pr. [2] 19, 802).—2. By boiling ox- 
brain with baryta flhiebreioh, A, 134,20 ; Baeyer, 
A. 140, 306).—8. By extlacting yolk of egg with 
ether and alcohol, evaporating the extract, and 
boiling the residue with baryta (Diaconofl, J, 
1867, 776; 1868, 730). In this preparation two 
similar bases occur, containing 34 and 32 p.o. Pt 
in their platinochlorides (Hundeshagen, J. pr. 
[2] 28, 247).—4. Together with glyoero-phos- 
phoric acid, oleic, and palmitic acids by thr 
action of alkalis on lecithin (Liebreich; Gobley, 
O. B. 70,1297; Bokay, B. 1, 167 ; 12,148).— 
6. Together with sinapio aoid and barium sulpho- 
cyanide, by heating sinapine sulphooyanide with 
baryta-water (Claus a. Kces6, Z. [2] 4, 46). 

Syntheses.—1. By heating trimethylamiue 
(6 g.) glycolic ohlorhydrin (10 g.) at 100°; 
the resulting chloride HO.CHj.CH..blMe,Cl being 
decotzposed by moist Ag,0 (Wurtz, G. B. 65, 
1016; 68, 1434; A. Suppl. 6, 116).—2._ By the 
union of ethylene oxide with trimethylamiue 
(Wurtz, A. Suppl. 6, 201). 

Propsrfirs.-Strongly alkaline syrup, dooom- 
posed on boiling in concentrated aqueous solu¬ 
tion into glycol and trimethylamine. Cone. 
HIAqand P at 140°forms C,H,I.NMe,I. Weaker 
HIAq yields C,H4l.NM3;,Cl. Yields muscarine 
and betaine on oxidation. Not poisonous. 

Salts.— C,H,(OH)NMe,Cl. Dimorphous: 
usually as long needles, sometimes in thin tri- 
metrio plates.—(CjH,(OH)NMe 3 Cl),PtCl 4 . Tri- 
morphous: orange prisms (from warm saturated 
solution), reddish-brown trimetrio tablets from 
a cold saturated solution, or tegular ootahedra 
from a solution containing 15 p.o. of alcohol. 
The first and third forms left in contact with 
their mother liquid change into the second 
form (liundeshagen, J. pr. [2] 28, 246). 
(C.H,(OH)NMejCl)AnCi,: yellow needles, sI.soL 
1 cold water.—C 3 H 4 (OH)NMe 3 l. Formed from 

! C^ 4 (OH)NMe, and Mel (Knorr, B. 22, 1116). 

Acetyl derivative of the chloride 
C. 4 H 4 (OAo).NMmCl. - C,H,.NO..ClAuCL,: nodules. 

NEDBO-KBSATIN v. PBOiBins, Appendix O. 

NICKEL. At. w, 68'6. Mol. w. unknown, 
as element has not been gasified, [c. 1400°- 
1420’] (Schertel, N. 22, 643); [c. 1450°] (Pictet, 
C. B. 88, 1317). S.G. 8-97 to 9-26 (llammels- 
berg, /. 2, 282 ; for other values e. Clarke’s 
Table of Specific Oravities [new ed.], 12). S.H. 
14° to 97° -10916 (Ilegnault, A. Oh. [8] 68, 1). 
V, -iV, (1 + 8 X -000012791) 1 - 40° (Fizeau, 0. B. 
68, 1125). E.C. at 0° fllg at 0°-l) 7-374 
(Matthiessen a. Vogt, P. M. [4] 28, 24^. 8.V.S. 
0.6-6. H.C. [NP, 0‘,3H»0] = 120,380 {Th. 8,307). 
For spectrum of Ni (ultra-violet) v. Liveing a. 
Dewar, Pr, 43,430. 

Occurrence. —In some meteorites, from 8 to 
I 8 p.o. associated with -2 to 1 p.o. of Co. ^ In the- 
' sun’s atmosphere (Cornu, 0. fi. 86, 983). Ni 
■ has been found, to the extent of -76 p.o., in a Pt 
foris from the Ural (Terreil, 0. B. 82, 141-9). 
j Chiefly as copper-niekel NijAik lehite-nUkel 
I NiAs,, and Mg-Ni silicate, gapUerite. Ni anti- 

\ monide, arsenate, oxide, sulphide, carbonate, *0., 

i also occur, chiefly in combiqaiioh Nith OOtfl- 
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poonl* ot Co, n, Sb, and Bi. Ki eom^oands 
are alwayi preeent in Co ores, and Co is almost 
inTariahly a constituent ol Ni ores. Ni oom- 
poonds have been known to the Chinese for cen¬ 
turies; Ni forms a constituent of Chinese armour. 
Copper-nickel was known to the German miners 
in the Middle Ages; h^ing in vain attempted 
to extract Cu from this mineral, they gave it 
the name of ktipfer-nickel, or false copper. In 
1761 Oronstedt showed the mineral to contain a 
a^)eoial metal, to which he gave the name of 
nickel. The metal was obtained in impure con¬ 
dition by Cronstedt, and examined by®ergmann, 
Bichter, and others. Fleitmann prepared larger 
quantities of Ni, and applied it to coat iron and 
Steel. Bottger, o. 1840, introduced the practice 
of electro-nickel-plating; this application ot Ni 
has become an important trade since c.fl869. 

Formation. — Copper nickel, or epeiss (a by¬ 
product in the production of smalt), is powdered 
and roasted (to remove As and oxidise Ni)^ again 
roasted with charcoal, dissolved in I^O,Aq, 
saturated with H B, and the filtrate is ppd. by 
Na^CO,; the Ni is separated from the Fe and Co 
in the pp.,by different processes (o. Preparation)', 
the Ni is ppd. by alkali as NiO.xH^O, the pp. 
is dehydrated by heat, and reduced by C or in 
H. An ammoniacal solution ot Ni-NH, sul¬ 
phate is sometimes decomposed by electrolysis. 

Preparation. —A salt of Ni, tolerably free 
from Co, is obtained by such a method as the 
following from arsenical Mi sulphide, or speiss; 
speiss is a deposit formed in the pots in which 
roasted Co arsenide, mixed with copper-nickel, 
is fused with KjCO, and quartz, in the prepara¬ 
tion ol smalt. The roasted ore, or speiss, is 
fused with chalk and fluorspar; the slag being 
poured off, the metal is powdered and roasted 
for a long time in a reverberatory furnace till 
fumes of Aa,0, cease to come off; the product 
is dissolved in HClAq, the solution is diluted, 
bleaching powder is added to oxidise the Fe 
salts, and milk of lime to ppt. Fe^O, with As 
oxide; the filtrate is acidified and ppd. by H,S, 
the filtrate from this pp. is heated with bleach¬ 
ing powder to ppt. Co oxide, and the Ni remain¬ 
ing in solution is ppd. as oxide by milk of lima 
(Iiouyet, J, Ph, [3] 16, 204; for other methods 
V. Wagner, Berg und Buttenm. Zeit. 1870. 134; 
Gilchrist, B. 16,264 ; Donath, D. P. J. 236,827; 
Wohler, P. 6,227; Cloez, J. 1857. 619; v. also 

OlCTIOMXBT OF AfFMED GbEMISTEV). 

Impure Ni ma^ be purified by dissolving in 
HClAq with addition of HNO„ evaporating to 
dryness, dissolving in water, acidulating with 
HClAq, bailing witii excess of NaHSO, (to reduce 
AsjO, to As,0,), saturating the warm liquid with 
Hjd (after SO, is all refiioved), filtering after 12 
hours or so, evaporating the filtrate to dryness, 
dissolving the residue in water, filtering, treatitig 
the filtrate with Cl and then ppg. Fe and Co by 
BaCO„ removing excess of Ba by dilate H,SO,Aq, 
filtering, and ppg. Ni as carbonate by Na,CO, 
(Cloez, J. 1857. 619). After ppg. As, Cu, Sb, Pb, 
and Bi by H,S, tbe^iltrate may be much concen¬ 
trated and Ni ppd. as oxalate, by addition ot 
oxalic acid (Deville, A. Ch. [8] 46, 82). Winkler 
(W.fl, 18) Mils a solution ol commercial NiCO, 
witii MaOiO till all Co is ppd,, this ocours only 
whan a Iwgc quantity ol Ni is also thrown down; 
lit f|)t«. U,8, boila ^ hltratCf and 


ppts. diiCO, addition ot Na,00,. Oo is the 
moat difficult impurity to separate from Ni salts; 
the most effectual method is to dissolve in 
HNO,Aq, concentrate, neutralise by EOHAq, 
mix with KNO,Aq, strongly acidify with acetio 
acid, and allow to stand for a few days, when 
the Co is /lompletely ppd. as Co-K nitrite, and 
the filtrate contains the Ni (cf. Zimmermann, A, 
232,324). 

Ni is obtained from NiCO, (or NiO.H,0 ppd. 
drom solutions by KOH Aq) by washing thoroughly, 
spreading out to dry, heating till CO, is all re¬ 
moved, and then reducing by H, at c. 270 (MiU- 
ler, P. 136, 61), or by heating with 0; the latter 
method is conducted by making the NiO into a 
paste with oil, placing this in a orucible lined 
with chaftoal, and heating in a powerful air- or 
blast-furnace. 

NiCO, may be dissolved'in HClAq, the solu¬ 
tion evaporated to dryness, the residue 1>f*NiCl, 
thoroughly dehydrated, then sublimed in a porce¬ 
lain tube in a stream ot Cl, and finally redudbd 
by heating in H (Winkler, Fr. 6, 18). 

NiO.,0, yields Ni when heated out of contact 
with air; this may be done by heating under a 
layer ot ponnded glass which does not contain 
any heavy metal. 

Ni is also obtained by electrolysing solutions 
of its salts, using a weak current; the best solu¬ 
tion to use seems to be an ammoniacal one of 
Ni-NH, sulphate (v. Becquerel, O, B, 66, 18; 
cf. Zimmermann, A. 232, 324), 

Properties. —A very lustrous metal; white, 
with a slight greyish-yellow tinge. Hard; easily 
polished; ductile, malleable, and very tenacious. 
By heating in a porcelain oven, crystals ot Ni, 
apparently regular, have been obtained. Slightly 
magnetic, but less so than Fe or Co. Ni obtained 
by reduction of NiO by charcoal usually contains 
a little 0; such C-containing Ni is softer and 
less malleable than the purer metal (Boussin- 
gault, Chem. Ind. 1878.130). As obtained by 
reducing NiO by H, or by heating NiC,0„ Ni 
forms a greyish-bfkok, somewhat porous, pyro¬ 
phoric powder. As obtained bj reducing NiCl, 
in H, the metal forms a compact sponge, and 
also lustrous leaflets (Winkler, Fr. 6,18; Gard. 
J. 1877. 266). By electrolysis of Ni solutions 
by a very weak current, Ni is obtained as co¬ 
herent, lustrous, white plates (Becquerel, O. B. 
55, 18). After fusion of large quantities of Ni, 
the metal becomes porous and crystalline, and 
loses its ductility; this is probably due to absorp¬ 
tion of gases, and may be prevented by adding 
I p.o. ot Mg (Fleitmann, B. 12, 464). 

Ni shows passivity, i.e. under certain gpndi- 
tions it is unacted on by HNO,Aq. According 
to Saint-Edme (O. B. 106, 1079), commeroiiu 
sheet Ni is passive in ordinary HNO,Aq, and 
passive Ni remains passive when heated to bright 
rednbss in*H, whereas Fe loses its passivity {cf, 
Passivitff of iron, under Ibon, this vol. p. 62). 

Ni is a metallic element. The oxides are 
basic, ox react as perotides; NiO forms a series 
of corresponding salts; Ni^O, probably formiT 
salts by TMcting with acids, but these salts are 
reduced very easily to salts of NiO. Ni is closely 
related in Its chemical properties to Oo; it is 
classed with Oo and Fe, and also shows anato- 
giea with Mn; v. Iboh oaons or usscsmxs, this 
voU 06. No Ni salts an knowa eomsMnd. 
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Inn with the oobalto- and ooWti-oyanidM, 
MOoCt andM.CoOy,; nor ate niokel-ammomo- 
baBea known analogous with the oobaltammes, 
although some Ni compounds, e.?. the halmd 
compounds, combine, with NH.. The ultra 
^olet spectra of Ni and Co 
analogy (u. Uveing a. Dewar, 4^ 430). 

The at. w. of Ni has been determined (y by 
reducing NiO in H {Erdmann a. Marchand, ,1. 

82,76; Bussell, C. J. [2] 1, 61); (2) by an»lyf‘"8 
Hi oxalate (Schneider, P. 101 , 387 ; 107, b05 „ 
180, 803); by determining Cl in 

A. Ch. [3] 66. 149); ^ V PP ®’}K 
BaClAc (Sommaruga, W. A. P. 64 
by the reaction of AuCl,Aq on 1^, and deter¬ 
mining the Au ppd. (^‘"'‘1'®* 

Krass a. Schmidt, B. 22,11: but v. alsoWmkler. 

B. 22, 890); (6) by decomposing by heat st^ch- 
nine-Ni cyanide and' brucine-Ni cyanide (Lm, 

c.NMmi ( 6 ) 

and measuring H evolved ,? 

294); (7) by determining S.H. of Ni, the result 
obtiined shows that 68-6, and not a multiple of 
this number, is the at. w.; this result liM been 
confirmed recently; (8) by determining V.D. of 
gaseous Ni(CO )4 (Mond, Danger, a. Qumoke, O.J. 
67 749) • 

’Alleged decomposition of nickel.—Brass a. 
Schmidt (B. 22. 11) found that by repeatedly 
treatingNiS, prepared from the ordinary sulphate, 
with NH, sulphide, until the latter was no longer 
coloured brown, a bright-yellow residue was ob¬ 
tained ; from this residue they prepared pnous 
salts, which they regarded as compounds of a 
new metal, and finally they obtained the sup¬ 
nosed new metal by electrolysing an aqueous 
TOlution of the chloride, and 
the dichloride in H. Kruss a. Schmidt (B. 22, 
2026) prepared what they considered to be pure 
Ni, and by fractionally ppg. this 
Ni-NH^ arsenite they obtained two different 
substances, one having an at. w. 56-68, and the 
other an at. w. 61-100; hence they concluded 
that tWr former results were confirmed, that is, 
that Ni is really? compound or a mixture of two 
elements. Considerable doubt was thrown on 
these results by the tmrk of Wi^lor on the re¬ 
action between pure AnCl, and Ni (B. 22,890), 
and Fleitmann’s experiments on large quan¬ 
tities of Ni also tend to show that Ni has not 
been separated into unlike parts (Ohem. Zettung, 
18 767)* 

'Reactions and ComUnations.—l. Pieces of 
Ni do not oxidise in ordinary air; hMtcdin atr 
Ni is superficially oxidised to NiO; Ni obtained 
by wduction of NiO at low temperatures is pyro- 
oLric.—2. Ni bums to NiO when heated m 
oawffcn.—8. By heating in ehlonne, bromiM, or 
^no. NiOl,. NiBr„ or Nil, is produoed.-4. 
Heated with sulphur, NiS is formed.—^ Ni 
combines with ^igahorus when th^ elenfenta 
are heated together.-6. Combines with arsentc 
in several proportions {«. Niehel, wsemaes of, 
o. 601).—7. Absorbs, and probably also combines 
irith, cor&on (o. Nickel, carbides of, p. 601). 

8. Combines with carbon monoxide (o. Nmftwf 
carbon-oxide, p.601).-9. By reducing NiO in 
presence of SiO„ Ni Is obtamed, 
liKcois (». Nickel, siheidM o/, p. 60^.—10. 
Steam is slowly decomposed w Ni ««ui 

being forpied i- Oh. PJ 6?, |#i). 


11. Nitric ocidformsNi(NOj)«biitNI Is p^v* 

in cone. HNO,Aq.—12. Suljpmio 


in cone. HNO,Aq.—12. Sulphurw and hydro¬ 
chloric acids react very slowly with Ni (o. Tissie^ 

C B. 60. 106).—18. Aqueous tulphurotu aeui 
is'decomposed by Ni at c. fiOO", with produchon 
of NijS, (Geitner, A. 189, 864 ).—14. 
diojrfde is reduced to CO by heating w'th Nito 
redness (Bell, 0. N. 28, 358).-16. Heated m 
carbon nionoxide to BdOO-ddO”, 0 w 
and CO., produced (v. supra. No. 8; also NtcMt 
carbon-oxide, p. 601).-16. Forms altops with 
several metals (o. Nickel, alloys of, vnfra), 

17. Occludes about 166 times its volume of ay- 
drogen (Baoult, 0. B. 69, 826). 

Demion and Bsfimoliojfc-Ni compounds 
Rive a bead with borax which is violet when hot 
and reddish-brown when cold in the oxidising 
flame, aiM in the reducing flame becomes opaque 
and grey from reduced Ni. Brown-black NiS is 

ppd.. by alkali sulphides, insol. dilute cold 

HClAq, somewhat sol. yellow NH, sulphide; 
H.,S p7«lncss no pp. in acid solutions; moist 
NiS ppd. from cold solutions, oxidises rather 
easily in the air. Very small traces of Ni may 
be detected, in the absence of most other metals, 
by the rose-red colour produced by ^dmg 
K,CSAq-(Braun. /. 1868. 876). To detect sma 1 
quantities of Ni in presence of Co, 
places a piece of Zn in a solution of the double 
cyanides of the two metals t if Ni is present a 
red colour is produced (J. 1879.1056); Don^h a. 
Mayrhofer (Fr. 20, 879) add excess of NaOHAq, 
then I, boil, treat the PP-^ NH,Aq and 
NH,ClAq, and test the solution by NH,H.8 («. 
also Jorisson, Nr. 21, 208). 

Ni may be estimated as NiO after ppn. as 
NiOj:H,0 by addition of KOHAq to a hot solu¬ 
tion. For separation of Ni from Co v. wbalt, 
vol. ii. p. 218. Classen recommends the ppn. 
of Ni as oxalate, which on heating out of wn- 
tact with air gives NiO {Fr. 16, 471; 18, 189, 
886). Ni may also bo estimated by electrolysing 
a solution of Ni-NH, oxalate in presence of 
excess of NH,oxalate (o. Classen; for desMiption 
of apparatus o. Dittmar’s Exercises in ^nti- 
tative Chemical Analysis [Glasgow, 1887); of, 
Merrick, C. N. 24,100). , «• 

Technical Applicatums.—kWoys of Ni with 
Cu, and with Cu and Zn, are used for coinage 
in some countries, and for other purMses. 
These alloys are nearly white and hard. Many 
articles of iron and steel are now covered vnth a 
deposit of Ni. This covering is only very slightly 
acted on by ordinary air. Niekel-plattng is 
usually accomplished by electrolysing an am- 
moniacal solution of Ni-NH, sulphate, using Ni 
as-one of the electrodes, and the substance to te 
plated as the other («. B. P. J- 201,145; 206, 
288 ; 211, 74; 212, 160; 219, 469 ; u. also 
Adams, 0. B. 70,123, 137; Beoquerel, iM. 70, 
124, 137, 181; «. also DionomaT o» Amop 

*^*^ckeh^ alloys ot An alloy of Ni with 
aluminium, approximately Al,Ni, is obtained by 
melting together 8 “J 

NiCL and 20 parts mixed KOI and Ni^l, 
treating with dilute HClAq (Michel, A. 115,102). 
Alloys of Ni vrith cooper, and with copper and 
sine, are used ter coinage and other putposw 
under tike names of OermdM 

(0. /. f)5,682) tetutd |h«l <«! VimVf 
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Af Ki «idk «Mreu«y ootdd b« obti^n«d in small the IJi oompoond present in the gases gave fain 
quantities by eleotrolysing dilate aolationa ot volumes ot 00. The analyses led to the foimala 
Ni salts in contact with Hg. _ KiO^O,. By passing the mixed gases through a 

Hiekel, affimonio-eompoands of. Some Ki tube surrounded with salt and ice a colourless 


compounds, eg. NiOL^and KiBr„ combine with mobileliquidwasobtained, which was proved, by 
NHji V. Nickel bromide, Nickel chloride, *o. estimations ol Ni and 0, to beNiO^O,. The VJ). 

Hiekel, antimonatss of, Ni(Sb0,)2.6H,0 determined at 60° was found to be 86*0; NiO.O. 
and Ni(SbOi)rlOH.,0; t. BeSter, P, 86,446. requires 60*4. The new compound is called 
Hiekel, antimonide of. NiSb occurs native nickel-carbon-ozide by its discoverers; it boils 
as breithaupiite. at 4B° at 761 mm., solidifies at —26° to noedle- 

Hiekel, arsenates of, v. vol. i. p. S09. shaped crystals, and has S.G. 1*3185 at 17°. The 
Nij(AsO,h.8HjO occurs native as nickel-bloom. ' vapour is very poisonous. The compound is sol. 

NiekM, arsenides of. A brittle compound, aloohol, benzene, and chloroform; it is not acted 
Ni^s, is formed by heating Ni with excess of ! on by dilute acids or alkalis, nor by cone. HClAq; 
As; also by very strongly heating Ni arsenates cone. HNO,Aq and ogm regia dissolve it readily. 

In a charcoal-lined crucible. (For other arsenides The vapour ppts. Ag from AgCl in NH:,Aq; it is 
V. Descamps, O. B. 86, 1066.) Various Ni ores decomMsedbyCl.givingNiCl-andeOClj*, Bracts 
are essentially compounds of Ni and /n; Ni^s, similarly; electrio sparks produce Ni and CO. 
•^epeieex NiAs>■ copper-nickel; NiAst—tohife- Nickel, chloride oi, NiCl,. H.F. 
nickel. tNi.CB] = 74,530(2’/t.3,307); [NiCl“,AqJ=vl!»,170. 

Nickel, arsenite of, v. vol. L p. 306. S.O. 2*66 (Schiff, A. lOS, 21). Prepared by gently 

Nickel, borate of, v. vol. i. p. 630.° * heating powdered Ni in a stream of dry Cl, and 

Nickel, bromide of, NiBr,. This, the only subliming in the Cl (H. Bose, P. 20,156). Xlso 
compound of Ni with Br, is obtained by passing by dissolving NiO or NiCO, in HClAq, or Ni in 
Br vapqur over finely-divided Ni heated to low aqna regia, and evaporating to dryness. Golden 
redness. NiBr.^ forma a brownish-yellow solid; yellow scales. Sublimes readily without melt- 
it sublimes in yellow, glittering scales (Berthe- ing. Prepared in the wet way, NiCl, is deli- 
mot, A. Ch. [3] 44, 889; Bammelsborg, P. 66, ' qucscent and easily soluble in water; sublimed 
243). Heated in air, or in steam, NiBi*., forms NiCl, dissolves slowly in boiling water. Heated 
NiO ; it is completely decomposed by HNOjAq. ■ in air Cl is evolved and NiO formed. Heated in 
Soluble alcohol and ether; deliquescent; soluble a stream of 0, is entirely changed to Ni,0| 
water to a green liquid.* ! (Schulze, /. pr. [2] 21, 407). KOiBLAq decom- 

The hpdrafe NiBr.,.3H20 is obtained, in green , poses sublimed NiCl, only after prolonged boil- 
needles, by digesting Ni with BrAq ; also by ing. PH, forms Ni,P„ and HCl; molten P 
dissolving NiO or NiCO, in HBrAq, and evapora- i forms Ni,P, and PCI, (H. Bose, P. 27,117). For 
ting (Bammolsberg, P. 65, 243). This hydrate S.G. of oono. NiCl.,Aq «. Franz, J.pr. [2] 6,274. 
is dehydrated at o. 200°. HlF. [Ni, Br*, Aq] The hexa-hydrate Ni01.,.6H,0 (Laurent, 
-=71,820 (Th.S, 307). A. Ch. [3] 60, 364) is obtained by cooling cone. 

A compound of nickel-bromide with am- NiCl,Aq. Soluble in lJ-2 parts water; sol.in 
mania, NiBr,.6NH„ is obtained as a violet alcohol. Sabatier (J3l. [3] 1, 88) desoribes a 
powder, by passing NH, over powdered NiBr,; dihydrate NiCl,.2H.,0, obtained by placing the 
al 80 , asabluepowder, by warming cone. NiBr,Aq heiahydrate overH^SO,i» vaetto at 20°for three 
with excess of NH,Aq, and cooling, NU, is given months. Thomsen gives [Ni, CP, 6H*0] - 94,860 
off when the compound is heated; NiBr.,.6NH, is (Tk.3,307). • 

soluble in a little water without decomposition; The oxychloride NiCIj.8Ni0.13H,0 is obtained 

much water eauses ppn. ot Ni0.H,0 (Bammels- by adding a little NH^q t<V NiClplq (Baoult, 
berg, 1.0.). O. B. 69,826). 

Nickel, carbides of. Commercial Ni always Compounds with ammonia. (1) NiCl,.6NH, 
contains a little 0. For experiments on oar- is obtained by passing NH, over dry NiCl, (H. 
bonisation of Ni o. Gard, Am. S. [3] 14, 274 *, ' Bose, P. 20, 155); also by adding alcohol to 
Boussingault, G. B. 88, 609; Pebal, A. 233,160; ; NiCI, in NH,Aq (Erdmann, Qm.-K. (6th edit.) 
Gautier a. Hallopeau, 0. B. 108,1111; Mond, 3, 653; F. Bose, Qm.-K. (6tb edit.) 3, 661). 
liarmer, a. Quincke, C. J. 67,749. Soluble without change in cold water; decom- 

Nickel carbon-oxide Ni(CO),. Mond, Iianger, posed slowly by much cold water, quickly by hot 
a. Quincke (C. J. 67, 749) found that Ni decom- water. Slightly sol. oono. NH,Aq; iilsol. alcohol, 
poses CO at 860°-450°, with separation ot C and (2) NiCl,.!SNH, *, obtained by beating NiCl,.6NH| 
formation of CO,. When the product was to 120°. Gives NiCl, when heated in tncuo, ana 
allowed to cool in* CO they noticed that the a little Ni when very strongly heated, 
escaping gas caused a Bunsen flame to become Compounds with ammonium chloride. (1) 
very luminous, and when heated deposited Ni. NiCl,.NH,C1.6H,0; green deliquescent orystaiB, 
Following up this observation they found that obtained by evaporating a solution of the con- 
when flnely-dividedNi, produced by reducing the stituants in the ratio NiCl~NH,01 (Hanta, A. 
oxide in H, is allowed to cool in a slow current 66, 283). Jorgensen (Qm.-K. (6& emi) 8,661) 
of 00 the gas is readily absorbed by the Ni when obtained crystals qontuning o. *6 p.e. NiOl, ^ • 
the temperatnv has fallen to o. 100°, and that evaporatingNiCl,Aqwith alargeexcessolNHtf^ 
by^ replacing &e 00 by 00„ N, H, or air, a (2) NiClr4N^(S.7H,0; yellow, star-Aa]^, 
mixture of gases is 'obtained which deposits Nl mystals, obtained by decomposing Ni-NH, sul- 
when heated above 160°. By analysing the mix- phate solution by an equivalent ol Ba01„ Altering 
tore ot gases thus obtained, and determining the and evaporating over H,SO, (Adams a. Meyriok, 
N( by passing the gases through a capillary tube /. 1871. 808; cf. Tupputi, A. Oh. [8] 76,169). 
HIISO", a. Q. found that one volume of* NiCl, form double salts with Cs01,CdCl«aad 
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AdOL(«.G«Jdetro7,B.8,9: von Haaer, 

•0, 40; ilyid. W. A. B. 17,848). 

Niekel, ohronutM of, v. yoL ii. p. 1S6. 

Kiokel, oyanida and donkla oyanidei of, o. 
Tol. ii. p. 34S. 

Niokel, ftirioyaaiSe of, «. toI. ii. p. 839. 

Niokel, forrooyasidot of, v. toI. ii. p. SS6. 

Hiokel, ilnoride of, KiF,. B.0.2-866 at 14° 
(Clarke, Am. 8. [3] 18, 291). The hydrate 
NiF,.8H,0 is obtained by dissolving NiO.H^O or 
NiCO, in HFAq, and evaporating (Berzelius; 
Clarke, Am. S.[8] 13,291). Decomposed by muoli' 
hot water to oxyflitoride Ni,0P,.H,0 (Berzelius). 
Combines with A1F„ fluorides o{ ^e alkali 
metals (Wagner, B. 19, 896), and with SiF, (t>. 
Nickel, eUicofluoride of, p. 603), TiF, (u. Ti- 
TANIOM FLudluDE), and ZrF, (v. Zi^tcoNinu 
nnoBiDs). With Mo,0,F, forms the compound 
NiF,.MoO,F,.6H,0 (Delafontaine, X 1867. 236). 

Miakal, hydroxides or hydrat^ oxides of, v. 
Nickel, oxides and hydrated oxides of, infra. 

^ickel, iodide of. Nil,. Wi, P, A^ = 41,400 
{Th. 8,807). Prepared by heating Ni, reduced 
from NiO by H, with I, and subliming the Nil, 
from the residue of Ni and NiO (Erdmann, J.pr, 
7,249). Also by heating NilyeHuO, which is ob¬ 
tained by dissolving NiO.H,0 in HIAq, or by 
treating finely divided Ni with excess of I and 
water. Iron-black, lustrous, metal-like, scales. 
Deliq^uescent; soluble in water, forming a brown 
liquid, which becomes green on dilution. Partly 
decomposed when strongly heated in air. By 
digesting NiI,Aq withNiO.H,0,or by evaporating 
Nil.,Aq, Erdmann (I.C.) obtained the oxyiodide 
NiIr9Ni0.16H,0. 

Compounds with ammonia. (1) NiI,.4NH,; 
a yellow-white mass; by passing NH, over 
Nil, (Bunmelsberg, P. 48,119). (2) Nilj.BNH,; 
by adding excess of NH,Aq to cone. NilAq, 
warming, and cooling or adding alcohol (Erd¬ 
mann, lx. ; Bammelsberg, I.c.). 

Nickel, nitride of. A compound of Ni with 
N is said to be formed by heating NiO to e. 200° 
inNH,; it is decomposed at»higher tempera¬ 
ture (Wanon, 0. N. 66, 156). 

Nickel, oxides and hydrated oxides of. 
Niekel forms three oxides; NiO, Ni,0„ and 
N 4 O,; a fourth oxide, Ni,0, probably exists; 
there are in^oations of the existence of oxides 
intermediate between Ni,0, and Ni,Oa, and also 
of an oxide containing more 0 than Ni,0,. 
Hydrates of NiO and Ni,0„ and perhaps of 
Ni,0„ have been isolated. The oxides of Ni are 
basic, but the only Ni salts which have been 
prepared with certainty correspond with NiO. 
NiO is oxidised by heating to c. 400°, but the 
prodneUis reduced to NiO at 0 . 600°. 

Niokei. Honoxinn NiO {Nickelous oxide. 
Protoxideof niekel). Occurs native as bunsenile. 
Obtai^ by heating Ni or NiCL in steam (Beg- 
nanlt, A. Ch. re] 62, 862); by heating /he h|'- 
drate or NiOO, in absence of air; by styongly 
heating Ni(NOJ, (Bussell, O. 3. [2] 1, 68), 
NiSO- (Baubigny, O, B. 97,961), or a mixture of 
NiSO. and K,SO, (Debray, 0. B. 62, 986); by 
reducing Ni,0, by B at 190°-230° (Moissan, A, 
Ch. [6] 21, 238 s of. Wright a. Luff, 0. 3. 88,1; 
also MliUer, P. 186, 69). or by NH, at 0 . 180° 
(Torster, Dissertatiem, Odttingen, 1801), at a 
moderate temperature. NiO is obtained in green 
ngalaroctahedra b^ heating Ni borate with OaOi 


in a pqredain oren, and treating the pMdtiel 
with HClAq (Ebelmen, 0. B. 83, 626). 

NiO is a green powder, becoming deep-yellow 
when heated (Moissan, A, Oh. [6] 21, 288; 
Zimmermann, A. 232, 824), 8.G. 5'6 (Playfair 
a. Joule, O. 8. Mem. 3, 81); 6-66 (Bammelsberg, 
3. 2, 282); 6-8 crystallised (Ebelmen, 0. B. 83, 
626). Heated to 360°-di0°, NiO is oxidised to 
Ni^O„ which is again deoxidised to NiO at c. 
600° (Moissan, A. Ch. [5] 21, 199). NiO is 
readily reduced to Ni; reduction by CO begins at 
0 . 120°, by H at 0 . -220°, by 0 at 0 . 460° (Wright 
a. Ln9, 0. X 88,1); reduction by NH, begins at 
0 .200° (Vorster, Dissertation, QSttingen, 1861). 
NiO is oxidised to NL,0, by ozonised 0 (Sohon- 
bein, 3.pT. 93, 36). NiO, if not strongly heated, 
dissolves in NH,Aq; it decomposes NH, salts 
with evolution of NH,. NiO dissolves in acids 
forming salts NiX„ XsN0„010„ ^SO,. jPO,, 
&a. 

HyDBATE ox NIOKEI, KONOXIDB 4Ni0.5H,0 “ 
4Ni(OH)pH,0 {fliekelous hydrate’, nickelous 
hydroxide). This hydrate is obtained as a pale 
greenish pp., by addingalkalisolution to solution 
of a Ni salt. According to Teichmann JA. 166, 
17) the hydrate can be obtained free from acid 
only from Ni(NO,).,Aq; T. recommends to add 
NaOHAq, free from carbonate, to cold Ni(NO,)»Aq, 
to wash the excess of pp. with cold water till the 
alkaline reaction disappears, then to wash with 
water containing a little NH„ and finally with 
boiling water, and to drg at 100°. 4Ni0.6H.,0 is 
also obtained, as a green crystalline powder, by 
heating NiO or NiOO, in NH.Aq {Om.-K. (6th 
edit.) 3, 636). 

Nickelous hydrate is a pale-green powder; 
slightly soluble in water (Fresenius). If not 
washed free from alkali it oxidises in presence of 
air and SO,Aq, but the product is reduced to 
NiO by excess of SO,Aq (Wioke, Z. 1865. 86). 
When strongly heated, H,0 is evolved and NiO 
remains. H.;0,Aq forms a hydrate of Ni,0, 
(SchOnbein, 3. pr. 93, 36); but, according to 
Bayley, H,0,Aq is without action (P. M. [6] 7, 
(26). Oxidised by Cl and hypochlorites to 
Nl,0,.xH,0. Soluble in NH,Aq and solutions of 
NH, salts., 4Ni0.5H20 reacts with acids as a 
strong base, forming salts NiX„ X = NO„ iSO„ 
4PO„ (So. Thomsen gives [NiO'-'H',H‘SO'Aq] 
= 26,110; and [NiO^H°,2H01Aq] = 22,680 (Th. 
8, 307). 

Niokei, sescicioxide Ni,0, (NickBie oxide. 
Sometimes called nickel peroxide). A black 
powder; S.G. 4-84 at 16° (Herapath, P. M. 64, 
821). Obtained by decomposing by beat at the 
lowest possible temperature Ni(NO,), (Berze¬ 
lius V Vorster, Dissertation, Gottingen, 1861), or 
Ni(C10,), (Wachter, 3. pre 80, 827); also by 
melting NiCl, with KCIO, (Schulze, 3 pr. [2] 21, 
407) ( also by treating Ni salts in solution with 
KOlOAq or' KBrOAq (SchrOder, O. 0. 1890. 
931). Heated in air to e. 600° Ni,0, is reduced 
to NiO (Moissan, A. Oh. [6] 21,199); reduction 
in B begins at e. 190° (M., I.C.). Dissolves in 
H,SO,Aq or HNO,Aq with evqlation of O, in 
HGlAq with evolution of 01; in each case salts 
bf NiO are produced. Soluble in NB,Aq with 
evolution of N (MQller, P. 180,69). 

HyDBATBS ox niokei, SaSQUIOXIDB. 

(1) NLO,.2H,0: brownish crust, S.G. 8'7d4, oh* 
tiwcd Iv elMtrolysing an alkaline aolntlm tt 
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Iti-S tariraie YWlohtor, /. or. 80, 887). 
(2) Ni,0,-8^0 s byozidiaing NiO or 4NI0.6H,0. 
suspended in water, by 01 or BrAq; also by add¬ 
ing alkali and NaClO to solntion ot a jtfi salt 
(Waobter, Ijs.). A black solid, which reacts with 
acids and MH,Aq as Ni^O, does; reduced to 
4Ni0.6H,0 by SO^q (Wicke, 1866. 86), also 
by Na,SO,Aq (Schulte, /. 1864. 270). H.F. 
[Ni*0\3H-0] = 120,380 (rh. 8, 307). Carnelley 
a. Walker (C. J. S3, 91) think that no definite 
stable hydrate of Ni^O, exists. 

Nickklo-nkkklio oiina Ni,0,. A greyf 
metal-like, non-magnetic solid, obtained by pass¬ 
ing 0 over NiCl, at 350°-440° (Baubigny, C. 72. 
87,1082). 

K 101 UU. 0 - 1110 KEUG HvnBATB. A black powder, 
having the composition Ki,0,.H,0 
(= Ni,0,.6Ni0.H.,0), is said to be formed by 
heating NiCO, to 300° (H. Bose, P. 84, 671). 

KtOKKii BUBOxiDE. An oxidc, Ni,0, is said to 
be produced by reducing BiO in H at 210 -214° 
(MiiUer, P. 136,69); also by reducing^liO in CO 
at a low temperature (Bell, 0. N. 23, 268, 267). 

Nickbl pKjioxxuE. By the reaction of hypo¬ 
chlorites on Ni-Oj.Sn.O one or more oxiSes are 
produdbd containing more 0 than Ni^O,. Wicke 
gives the composition Bi,0, {Z. 1865. 303); 
Bayley (0. N. 39, 81) gives the formula Ni,0,. 
Carnot (C. B. 108, 610) says that Ni salt solu¬ 
tions give Ni.p, when treated with hypochlorites 
or with Br and EOUAq. 

Nickel, oxyohloridt of, «. Nickel chloride, 

p. 601. 

Nickel, ozyflnoride of, «. Nickel fluoride, 

p. 602. 

Nickel, oxyiodide of, v. Nickel iodide, p. 602. 

Nickel, phosphides of. Ni and F combine 
when heated together. Various compounds have 
been described: (1) NijP,; by heating Ni, bone 
ash, quartz-sand, and G (Gm.-K. (0th ed.) 3, 
542). (2) Ni-P; by reducing 5NiO.P.,0, in H 
(Struve, J. 1860. 76). (3) Ni.,Pj; by reducing 
3NiO.P,0, in H (H. Bose, P. 24, 332), also by 
heating NiCl, or NiS in PH„ or by passing PH, 
over heated Ni (Davy; Schrotter, TV. A. B. 2, 
304). 

Nickel, salts of. Compounds obtained by 
replacing II of adds by Ni. The Ni salts which 
have been studied all correspond with the oxide 
NiO, and belong to the form NiX, whore X = CIO,, 
NO,, 4SO„ i,CO„ iPO„ Ac. The oxide Ni,0, 
probably forms salts, but they are very easily re¬ 
duced to salts of NiO. The Ni salts are obtained 
by dissolving Ni, NiO, or NiCO, in acids. The 
salts of Ni are generally yellowish when dehy¬ 
drated, and green when combined with water. 
Some of the compounds of Ni combing with 
NH,. The haloid compounds, the sulphate and 
nitrate of Ni, and some of the other salats, are 
soluble in water; the oxides, sulphides, phos¬ 
phate, carbonate, and a few other salts, are in¬ 
soluble in water. Solutions of Ni salts in water 
are green; they redden litmus slightly. Most 
Ni salts are decomposed by heating in air; 
NiOlj, NiBr„ afidNil,can be sublimed unchanged. 
The chief Ni salts of oxyaoids are the anlimon- 
ate, arsenates and -ite, borate, bromate, car- 
bonate, chlorate, chromate, iodate and periodate, 
molybdates, nitrates and -ite, phosphates and -ite 
•&d hypophoephite, eelmtte, tiUeates, eulphate*, 


and -ite, thiosulphaU («. OABBOMTas, Nitexteb, 

Aa.K 

Nickel, selenide of, NiSe. A silver-white, 
brittle, crystalline, solid; S.Q. 8'46; obtained 
by action of Se vapour on finely powdered Ni. 
Melts at red heat, with ices of Se. Insoluble in 
HClAq; slowly dissolved by HNO,Aq, quickly 
by muaeregia (Little, A. 112, 211). 

Nickel, silicides of. Commercial NigeneraUy 
contains more or less Si. For experiments on 
the quantity of Si taken up by Ni 0 . Hard, Am. S'. 
[3] 14, 274. 

Nickel, eilicofinoride of, NiSiF,.6H,0. 
Hexagonal rhombohedral, green crystals; S.O. 
2-109; by dissolving NiCO, in H.,SiF,Aq. De¬ 
composed at red heat, giving NiF, and SiF, 
(Berzelius ; Marignac, Ann. M. [6] 15, 262). 

Nic&el, sulphides of. Four sulphides of Ni 
are known: Ni,S, NiS, Ni,S„ and NiS,. NiS is 
somewhat soluble in NH,'sulphide; it mso forma 
a compound with K,3. The only sul^lfide pro-* 
duced by the direct union of Ni and S is NiS. 

Nickel uokosulsbide NiS. Occurs native 
as capillary pyrites or millente. Formed by 
heating Ni with S; by heating NiO with S, or 
in a stream of H,S (Tupputi, A. Ch. [3] 78,133; 
79, 153); also by heating NiCl, with E,SAq in a 
sealed tube to 0 .160° (Sdnarmont, A. Ch. [3} 80, 
142). As prepared by these methods, NiS is a 
yellow, brittle, solid; decomposed very slowly 
by steam at r^ heat (Begnault, A. Ch. [3] 62, 
280); not decomposed by H; slowly acted on 
by Cl when hot {v. P. 42, 640); oxidised by 
heating in air; acted on by PH„ when hot, with 
formation of Ni,P, (SchrOtter, TV. A. B. 2, 304); 
insol. HClAq, sol. HNO,Aq and aqua regia. 

NiS, in combination with water, is ppd. from 
neutral Ni solutions by H,S, or by NH,HSAq; 
also by heating Ni salts with Na,S,0,Aq prefer¬ 
ably in sealed tubes at 0 . 120° (Gibbs, Am. S. [2] 
37,346). Thomsen gives [Ni,S,nH-0] = 19,400 
{Th. 3, 807). The pp. thus obtained is brown- 
black ; if ppd. from boiling solutions it may be 
washed and dried without change, but if ppd. from 
cold solutions if oxidises in the air (Clermont a. 
Guiot, O. B. 84, 714; 86, 73^. Decomposed by 
boiling with water (Geitner, A. 139,364). Some¬ 
what soluble in NH,Aq and alkali sulphide qolu- 
tions; the brown solutions thus obtained deposit 
NiS by standing in air or on addition of a weak 
acid. According to Baubigny (C. B. 94, 1417) 
the pp. produced by H.,S in neutral solutions of 
Ni salts is a hydrosulphide which is decomposed 
to NiS and H,S by filtration. A very dilate 
aqueous solution of a colloidal form of NiS was 
obtained by Winssinger (Hi. [2] 49, 452) by ppg. 
from a very dilute solution and dialysing. 

CompoundwithpotassiumsulphbiefWi^.B.^, 
A yellow, lustrous, crystalline solid; obtained 
by fusing NiSO, wiUi ^CO,. 

, Nickel DisuLPiiinE NiS,. A dark !ron-(P'ey 
powder; obtained by strongly heating NiCO, 
with%,CO, and S, and treating with water (Fel. 
lenberg, P. 60, 76). 

NioKELo-NicKEfhc suLEHiDE Ni,S,. An amor¬ 
phous greyish-black solid of this composition is 
obtained by heating NiCl,Aq with polysulphidea 
of K to 160° (Sinarmont, A. Oh. [8] 80,142); by 
heating Ni with SO,Aq or Na,SO.Aq to 200°, 
Ni,S, is obtained in rhombohedral crystals (Gait* 
nor, A. 189,864). 
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NioKki. snumminE A j«I!ow, matal* 
like solid; obtained by heatingNiSO^to lednese, 
aleo by heating NiSO, or ppd. NiS with S in H 
(U. Boae, P. 110,31). KijS was obtained in small 
oiystals by heating Hi in C9, vaponr to bright 
redness (Qantier a. Hallopeau, 0. B. lOS, 1111). 
Prolongs heating in CS, produces Ni8. 

Hioksl, snlphocyanide of, v. voL ii-^p. 860 . 

M. M. P. M. 

KICOHAKIO AOU) V. Pybidimb oibboxiuo 

lOID. 

Hicomrai o„h,.n,<a 

°H<ci0H>CH<3H<gg;0|^N{?) -or 

chIT :c:°nh‘:ch: ^ «!)• ^ 

pyiidyl hexMydrule (Liebreoht, B. It, 2687). 
Mol. w. 162. (217“ cor.) at 745 mm. S.G. V 
1-0183; y 1-0110 (Landolt, A. 189, 818). V.D. 

• 6-61 (o«ae. 6-88 (Barral, J. 1847, 614). B.H. -420 
(Colson, Bl. [3] 8, 8). Heat of solution and of 
neutraUsation (Colson, A, Ch. [6] 19, 407). 

[o]b- -161-6“ (L.). 

Occurrence.—In leayesot tobacco [Nicotiana 
Tabacum) (Vauquolin; Fossolt a. Beimann, B. 
J. 10, 193), and in the leaves of Macrophylla 
rustUa and M. glutinosa. Occurs also in Pituri 
(Gerard, J. 1878,916; Petit, J. 1879, 791). Ac¬ 
cording to Zeise and to Vohl and Eulenberg {Ar. 
Ph. [2] 147, 130) it is not present in tobacco 
smoke, bnt Heubel obtained evidence of its pre¬ 
sence therein {D. P. J. 207,343). 

Preparation. —Tobacco leaves (10 pts.) are 
soaked in water for 24 hours, and the mixture 
heated to 100° by steam. The aqueous extract 
is mixed with lime (1 pt.) and distilled. The 
distillate is neutralised by oxalic acid and eva- 
TOrated to a thin syrup. Addition of cone. 
KOHAq now separates the base, which is rec¬ 
tified in a current of H (Laiblin, A. 196,130). 

Properties. —Colourless liquid, not frozen at 
—10“. Smells like tobacco, unless it is quite 
pore. It is very hygroscopic. Mixes with water, 
developing heat. Leevorotatoiy. The optical 
activity of its aeneous solution varies greatly 
with concentratiem; in a4 p.o. solution [a]„ = - 77“ 
at 20“; in a -88 p.o. solution —79“ (Pri- 
bnm,.B. 20,1840). Solutions of salts of nicotine 
are dextrorotatory. Nicotine has a burning taste 
and is very poisonous. Nicotine turns brown on 
exposure to air and light. Its solutions are 
strongly alkaline. It is very soluble in water, 
alcohol, ether, terpenes, and fatty oils. At 
100“ it dissolves 10 p.o. of sulphur. Ether 
extracts it from the aqueous solution. EOH 
separates it from aqueous solution. 

Estimation. —1. By distilling with potash, 
extracting the distillation with ether, evapora¬ 
ting the ether, converting the residue into sul¬ 
phate and reputing the process.—2. Tobacco is 
mixed with aqueous NaOH and somw alcohol 
and extracted with ether. The extract as eva¬ 
porated and the nicotine distilled over with 
steam and estimated by titration with standard 
acid, or by the polarimeter (Kissling, Fr. 21,76; 
22,199; Chem. Beit. 13,1030; Popovioi, 3. 13, 
446; Biel, Ar. Ph. [8] 26, 322). 

Reactions. —1. Oxidised by nitrio aoid, 
tfiiromio acid mixture, or EBiInO, to pyridine 
eaiboxylic (nicotinio) acid (Huber, A. 141,-271: 
Iiaiblin, B. 10,2136).—2. Alkaline E,Fe0y,(»K 


dises it to isodipyridyl (C. a. B.)^—8. Biocittita 
(6 pts.) heated with sulphur (1 pt.)st 140° gives 
HjS and • thiotetrapyridine ’ OmH,,N,S, which 
separates from boiling alcohol in saiphor:yellow 
crystals [168“], and forms the salts B%,CL, 
B''HjPtClj, andB"HHgCl,. On distillation with 
finely-divided copper, thiotetrapyridine is con¬ 
verted into isodipyridyl (©ahours a. Etard, C. B. 
88, 999; 90, 276).—4. Vapour of nicotine passed 
through a red-hot tube is partly decomposed, 
yielding paraffins, olefines, pyridine, methyl- 
pyridine, and collidine fO. a. E.).—6. Nicotine 
(6 pts.) heated with selenium (1 pt.) at 240“ 
forms isodipyridyl and collidine dihydride 
0,H,jN (“203“) (Cahonrs a. Etard, 0. B. 92, 
1079).—6. Bromine added to a dilute aqueous 
solution of nicotine forme a yellow fiooculent 
pp. If this be dissolved by heating to 70“ red 
crystals of the tetrabromide 0„H„N Jlr, separate 
on cqoling. With cone. HBtAq they form the 
salt C,„H| 4 N,Br ,HBr (Cahonrs a. Etard, 0. B. 
90,131.9)*-7. By distilling the double chloride 
of zinc and nicotine with lime there is formed 
pyrrole, methylamine, NH„ and a liquid base 
C,jH,|N (250“-270“) with disgusting odonr. A 
solution of the hydrochloride of this* base is 
coloured dark red on boiling with PtOl, (Laiblin, 

A. 196, 172).—8. Sodium reduces nicotine in 
alcoholic solution to dipiperidyl.—9. HI and P 
at 260“ gives nicotine chhydride.—10. H.O, in 
presence of platinum black forms orange granu¬ 
lar crystals of oxy-nicoflne C|aH„NjO, which is 
oxidised by KMnO, to nicotinio acid, and forma 
a piorate [164“-168“] (Pinner a. Wolffenstein, 

B. 24,66).—11. HgO at 240“ yieldaoxytriniootine 
Oa,Hj,N,n 04 (7) which separates in brown flakes 
on addition of KOH to its acid solution. Its 
platinochloride 0 „„H 5 ,N, 40 , 4 H. 4 PtCl, 12aq is 
brownish-yellow (Etard, C. B. 97,1218). 

Salts.—B"H 4 C 1 , : long fibrous deliquescent 
crystals (Barral, A. 44,281). [a]n“-bl02“.— 
B"H,PtCl,: yellow crystalline pp. or ruby-red 
prisms, very soluble in excess of nicotine, insol. 
alcohol and ether. Not decomposed by boiling. 
water (0. De Coninok, Bl. [2] 46, 131).— 
B"H,PtCl,; orange prisma (from HCIAq). Ob¬ 
tain^ by adding nicotine to a solution of pla- 
tinous chloride in HGlAq (Baewsky, J. 1847, 
616). The mother-liquor from which this salt 
has separated deposits red crystals of B"H.Pt01,. 
—B",HjS 04 -. crystals, v. sol. water and afcohol. 
—B"Hg01,: white pp., formed by adding mer¬ 
curic chloride to a solution of nicotine. Insol. 
water and ether, almost insoh alcohol (Ortigosa, 
A. 41, 118).—B"3HgCl,. Long oiystals, de¬ 
posited on standing by a dilute solution of nico¬ 
tine hydrochloride to which HgOt, has been 
added until a permanent pp. begins to form 
ffioedeker, A. 73, 872).-B''H014HgC4; crystal- 
lino'pp. oMned by adding a cold neutral eola¬ 
tion of nicotine hydroebloride to a large excess 
of mercuric chloride.—B"H 4 ZnCl, 4 aq: orysteis 
(from 80 p.o. alcohol) (Vohl, /.or.[2] 2,831).— 
B"]^ 048 njCl 4 aq. [162“). (Ratals, got by 
adding tin to the hydrochloride (Colson, Bl. [A 
8, ll).-B"H,CdCl 42 aq (V.).—b"HJ,: need& 
(Wertheim, J. 1868, 441).—B'^Igl,: colourless 
crystals (from hot water).—B’'H,HgI,; yellow 
prisms, sol. cold water and alcohm.—B"ZnL,— 
B"HI,.—B"HC1,HI,.—B"AgNO- Prisms.— 
Tartrate. B"( 04 H, 0 ,)i 2 aq; wute ny^aUin*^ 
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Intto, t. kol. Water (DtwMr, Ar.Pk. [8] 37,366).— 
Kitroprasaide: aol. water (Davy, PA. [8] 11, 
766).—Ohloro-iodide, dark-fellow pp. (Oitt- 
mar, P.18,1613).-Fiorate B^'20AfN0^,0H. 
[318®]. TeUow needles (P. a. W.). 

Mtthulo-iodide (Stahlsohmidt, 

A, 90,222). With moist Ag.fi it yields a oaastio 
base. It yields the salt>B"Me,FtCl„ B"2MeAuCl„ 
and B"MejCl.,4Hg01« When the methylo-iodide 
is treated wi& alcoholio KOH at 45° it gives a 
mby-red oolouration; on addition of acids the 
colour remains red, and, on pouring into a large 
quantity ot vater, shows a green fluoresoence 
(0. De Ooninok, 0. B. 104,1374). 

Ethylo-iodidt B"Et 2 l,: prisms, v. sol. 
water, si. sol. alcohol and ether (Yon Planta a. 
Eekuld, A. 87,2). Yields with Lgfi a caustic 
base. It forma the ciystalline salts fi"£t 2 PtCl, 
andB"2EtAuCl„andamorphousB"Et,Ol2SHgCl.. 
An alcoholio solution of the ethylo-iodide is 
coloured garnet-red, and finally crimson, by 
heating with addition of potash for 13%oors on 
a water-bath. After acidifying and pouring into 
water the colour is still red (De Ooninck, 0. B. 
104, S}8). 

Isoamylo-iodide B"20,H„I. Yields 
B''(0,,H„)„PtC^ (Stahlsohmidt). 

Nicotine dihydride Eydronieotine. 

(264°). S.G.11'998. [o]b = -16° 40'in a 13-7 
p.o. solution. Formed by heating nicotine with 
fuming HIAq and red phosphorus at 265° lor 10 
hours (Etard, G. B. 47, 1218). Liquid, with 
faint odour, miscible with water, alcohol, and 
ether, Lievorotatory, Its hydrochloride is not 
ppd. by HgClj.—B"H,PtCl,aq: pale-yellow crys¬ 
tals, V. si. sol. water. 

Isoniootine v. Dipibidtl tetbahydbidb. 

NICOIINIO ACID V. Pybioins carbozvlki 
Aom. 

Homo-nicotinic acid v. Bi-msmYh-rYMDisa 

OABBOXYIilO ACID.' 

NIOKANILINE v. AmLmE bdace. 

NIOBOSINS. A name used by Wold (Chem. 
Znd. 2, 290, 319) to denote a blue-black sub¬ 
stance OuH^jN,, found among the products of 
the action of arsenic acid on aniline hydro¬ 
chloride at 2.30°. Its hydrochloride 0,|,H.„N,HC1 
exhibits in solution blood-red fluorescence, and 
is decolourised by reducing agents. The name 
' nigrosine ’ has also been applied to indulines, 
more especially when obtained by the action of 
nitro-benzene on a mixture of pure aniline and 
aniline hydrochloride. 

NIOBAXE8 V. p. 606. 

HIOBIVH. Nb (OolumUnm). At. w. 94. 
Mol. w. unknown. S.G. 7'06 at 16-6° (Boscoe, 
a. W. 87,26). s 

Occurrence .—Nlbbates occur in a few rare 
minerals, s.p. in columbite, tantaUte,samarskite, 
yltro-ilmenite, euxeuite, and some varieties of 
pitch-blende. Niobatos are generally accom¬ 
panied by tantalates, tungstates, titanates, zir- 
oonates, and compounds of Th, Ce, and Yt. 

Siitory .—In 1801, Hatchett found a new 
oxide in a mineral called columbite from Massa¬ 
chusetts ; to the metal of the new oxide he gam 
the name colnmbium {Crell's Ann. 1,197, 267, 
862). In the following year, Ekeberg {Soher. 7. 
9, 697) examined two minerals—one from Fin¬ 
land, the other from Sweden—and announced 
the diaoovery of » new oxide; as the oxide was' 


soluble only in cansiio alkalis and was ppd. by 
acids, Ekebetg gave to the metal of thu oxide 
the name tantuum. In 1809, Wollaston -(S. 
1,620) pronounced the oxides discovered by Hat¬ 
chett and Ekeberg, respectively, to be identical 
Berzelius confirmed the' decision of Wollaston 
P. 4, 6 ); he proposed to apply the name tanta- 
um to the obaractoristio metal of columbite and 
the minerals examined by Ekeberg. Oxide of 
tantalum was recognised as present in several 
rare minerals ( v . Hermann, 7. pr. 88, 91; H. 
Bose, P. 63, 321). In 1844, H. Bose be^n a 
series of researches on the minerals containing 
tantalum compounds (P. vols. 63, 69, 73, 74, 90, 
99,100,101,102). Bose concluded that oxides 
of three distinct metals exist in these minerals: 
oxide qf tantalum in tanialitd from Finland 
and Sweden; and oxides ot two new metals, 
which he oallod niobium* and pelopium, in ten- 
talile from Massachusetts (formerly ualle& 
columbite) and in a tantalite from Bavaria. In 
1863, Bose came to the conclusion that theA;om- 
pounds described by him as oxides of niobium 
and pelopium were really two different oxides of 
the same metal which was different from tan¬ 
talum; this metal Bose called niobium (from 
Niobe, the daughter of Tantalus) (Bose, P. 63, 
317). As different specimens of niobium oxide 
showed considerable differences of S.O., Marignao 
re-examined the ground, and showed that some 
of Bose’s oxides of niobium contained tantalum 
(0. B. 60, 23-4, 1356). Marignao also showed 
that the most probable iormulcs tor the oxide 
and chloride of Nb are Nb,0, and NbCl,, re¬ 
spectively. Blomstrand (7. pr. 97,67) confirmed 
Marignac’s results. Determinations of S.G. of 
gaseous Nb chloride and oxychloride by Deville 
a. Troost (0. B. 50, 891) have shown the for- 
mnlsB NbCl, and NbOCl, to be molecular. H. 
Bose supposed he had obtained Nb by reducing 
a compound of Nb, K,andF by Na; Delafontaine 
showed that Bose's supposed Nb was really NbO, 
and that the compound from which it was ob¬ 
tained containoi 0 (Ar. 8c. 27,167)- Blomstrand 
obtained Nb, containing some H, in 1804 by re¬ 
ducing the chloride in H; ill 1878 Boscoe pre¬ 
pared approximatelypure Nb by the same method 
(C. W.37,25). , • 

The existence of three other metals in nio¬ 
bium-containing minerals has been assorted by 
von KobeU (7. pr. 79, 291; 83, 193, 449), and 
Hermann (7. pr. 38, 91, 119 ; J.pr. [2] 3, 373} 
4, 178; 15, 105); but tbe researches of Blom¬ 
strand and Marignao (Z.c-) make the existence of 
these metals— diomium, ilmenium, and neptu¬ 
nium—Yeij doubtful. 

Preparation.—\ery finely-powdered colum¬ 
bite is fused with 8 times its weight of KHSO^, 
in an iron or Pt crucible, until completely dis¬ 
solved; after cooling, the residue is powdered 
and treated with boiling water, whereby sulphates 
of K» Fe, and Mn are removed; the insoluble 
portion is washed, and digested with yellow 
NH, sulphide, sulphides of Sn and W thus go 
into solution and FeS remains mixed with Nb,0, 
and Tap,; the residue is washed and digested 
with HClAq, to remove FeS; the insoluble in 
acid is thoroughly washed with boiling water 
until white. To separate Nb from this mixture 
ot Nb,0, and Ta,0„ the whole Is dissolved in 
BFAq, we solution is heated to baling, and 
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i part EH^ ia added lor each part of aqjzed bom ti^oim hydratea ol Kb^^. Bydrated 
Hb, 0 , and Xa, 0 , used; tiie liquid ia avapon^ed niobio okide, Nb, 0 ,^H| 0 , ia obtained by lasing 
until 1 g. of the mixed oxides ia present in about Nb,0, with EESO 4 , washing with water, dissoW- 
7 ox., and allowed to oool; orystala of E,TaF, ing in HCUiq, and ppg. by NH,Aq; the pp. 
separate, these are washed with oold water till thus obtained by Santesson (Bl, [2] 24, 62) oon- 
the wakings give no Ad, but a pure yellow, pp. tained 0 .8'4 p.o. water, which corresponds with 
with tincture ol galls; the filtrate ia concentratM the composition SNbjOj.dHjO (= Nb„0„(0H),). 
with addition of KHF„ and the secocH crop of Xhe hydrate NbjOg.TH^Otis obtained, according 
E,TaF, crystals is removed and washed. Alter to Santesson (Zx.), by reacting on NaNbO, with 
one or two repetitions of this process, fine tablets HjSOjAq and drying at 100® (o. Hydrates of 
olNbOF,.2KP separate on evaporating the filtrate niobio oxide, p. 509). Niobatea have not been 
from the K,TaF, orystala; the tablets are col- obtained by neutralising hydrates ol Nb,0„ but 
looted, pressed, and heated in a Ft dish with either by Ivtsing Nb^O, with basic _ oxides or 
EgSO, until HF is completely remqyed; the carbonates, or by doable decomposition from 
residue is boiled with a large quantity ol water solutions of alkali niobates. 
lor some time, when a white pp. ol Niobatks. The niobates belong to the lorm 

separates out* (Berzelius; v. also Mqrignao, a:Nb,Os.yMO, where M = E„ Oa, Mg, Mn, <2o. 
Ar. Sc. 23, 167, 249; 25, 6 ). The pp. ol Niobates ate known corresponding with the 
Nb,0,x;H,0 is washed* dried, and heated to red- meta- and pyrophosphates; and, besides these, 
,ness; iV b" then mixed with a large excess ol salts Jiave been isolated in which the ratio of 
oharcoal, the mixture is heated, then placed in a the basic to acidic oxide varies from 1:2 to 4:1. 
large hard glass tube (a small quantity being The nioBbitea are prepared by fusing NbjO, with 
, nse£ as NbCl, is very voluminous), heated in basic oxides, carbonates, and a low other salts; 
dry CO-until perfectly dry, and allowed to oool some niobates are obtained by ppg. solutions ol 
in dry CO,; the CO, is then completely expelled alkali niobates by solutions of metallic salts, 
by dry Ol, and the tube is then heated to redness The alkali niobates are soluble in water; the 
while dry Cl passes through it; NbCl, collects in others are insoluble. Solutions ol the alkali 
the tube, and is distilled in a stream ol dry Ol. niobates are decomposed by H,SO,Aq with ppn. 
The NbClj is then vapourised in a current ol per- ol Nb, 05 .a:H, 0 ; CO, ppts. acid salts. Solutions 
leotly dry H, with precautions to prevent the of niobates in HClAq are reduced by Zn to 
entrance ol air and moisture, and the mixed Nb,0, (blue), and then to Nb,0, (brown-black) 
vapour is passed through a red-hot tube ol hard (v. Niobium oxides, p. 668 ). ffluoniobates and 
glass. The grey, lustrous crust ol Nb which fliioxyniobdtes are also known (». next page), 
forms in the tube is finally strongly heated in a Potassium niobates. (1) Metaniobate, 
stream ol perfectly dry H (Roscoe, 0. N. 87,26). KNbO,. SmaU rectangular tablets; sol. water; 
Nb thus prepared contains about *27 p.o. H. obtained by dissolving Nb,Oj in molten CaF„ 
Properties and Reactions. — A steel-grey fusing the product with EjCO,, in ratio 
lustrous metal. S.G. 7-06 at 16-6“ (Bosooe, Z.«.). K,C0,:Nb,O„ and repeatedly treating the mass 
Insol. HClAq, HNO,Aq, or ogim regia ; aol. cone, (after cooling) with boiling dilute H,SO,Aq (Joly, 
H,S0,. Heated in air, burns to Nb,0,. Heated Freiny’s Encyclop. Chimigue). {2) Pyroniobate, 
in Cl forms NbCl,. K 4 Nb,, 0 ,.llH, 0 . Insol. water; obtained by 

The at. w. ol Nb has been determined (1) by melting Nb,©, with a large excess ol K,CO„ 
determinations ol VJD. ol NbCl, and NbOCL and washing with water (Santesson, Bl. 
(DavUlea.Troo 8 t,C.B. 66,891a e0,l22l); and [2] 24, 62). (3) 3Nb,0..4K,0.16H,0, and (41 

by analyses ol NbCl, (H. Bose, P. 104,482; Blom- 7Nb,0,.8K,0.82H,0. The former salt is obtained 
strand, Acta UnitifLund. 1864; Marignao, Bibl. by fusing Nb,0, with 2 to 8 times its weight ol 
Univ. Oenive, 1866 and 1866); (2) by analyses K,CO„ dissolving in water, and evaporating in 
ol NbOF,.2KF. aq (Marignao, Zx.). vacuo ; large monoollnio crystals, elBoresoent in 

Nb is metaiho in its physical properties, air, loses 12H,0 at 100°, and is dehydrated af 
NbO and Nb,0, dissolve in cone. H-SO,, but no red heat. The second salt is obtained in quad- 
definite sulphates or other salts of the oxides ratio ootahedra by slowly evaporating a solution 
have been isolated. Nb,0,X!H,0 forms several ol the first salt (Marignao, A. Oh. [4] 8 , 6 ; 13, 
niobates, in which Nb forms part ol the negative 5). ( 6 ) 2Nb,0,.3K,0.13H,0; rhombic pyramids, 
radicle. Nb forms the third member ol the by adding KOHAq to solution ol salt (3) or (4), 
even-series family ol Group V.; it is closely re- and evaporating slowly (Marignao, Z.c.). ( 6 ) 

lated to Ta, and less closely to N, P, V, As, Bb, 2Nb,0,.2K,0.11H,0; the orystaUine residue ob- 
Di, Er, and Bi (o. Nitboobn obouv or mimumsis, tainel by fusing NbjO, and E,CO„ in the ratio 
this voL p. 671). Nb,0,:K,CO„ and treating ^im water, has this 

JOeteetionand Estimation.—HiobateBSssolve composition (Santesson, Bl. [2] 24, 62). (7) 
in hot HClAq; on adding water and boiling, 4Nb,0,.3K,0; obtained by strongly heating 
Nb,0,x:H,0 ppts. Solutions in HClAq sA Nb,0, with twice its weight ol KHSO, lor some 
ooloured blue, then dark brown, by. Zn. hours, and washing with water (Joly, Fremy’s 
K,FeCy,Aq gives a red pp., and K,FeCy,Aq a Encyclop. Chimigue). ( 8 ) 8Nb,0,.j^(Xffi,0; 
bright-yellow pp., with aqgeous solutions ol prepared by boiling KNbOF,.2KFAq with KHCO„ 
^ali niobates; gall tincture gives an orange- washing the powder which separ^s, and drying 
red pp. Nb is estimated as Nb,0,; the process l^t 100° (Marignao, Z.C.). 
is sufficiently described under Preparation {of. Sodium niobates. (1) Hetanuibate, 
Eammelsberg, P. 186,177, 862; 144,66,191). 2NaNb0,.6H,0. Khombio prisms; obtained by 

Niobium, acids of, and Aeir salts. Niobio fusing Nb,0, with 8 pts. Na,CO„ allowing to 
oxide, Nb,0„ reacts with alkali oxides to lorm stand in contact with oold water (which dissolves 
mUs; these niobates may be regarded as derived M*,CO|), dissolving in hot water, and erystaUislug 
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. . y, Vrm/u'tBneveUm. Ohimiout). SantaMMi 
(Sl. [2] 24, 62) oMained ttia sut b; boiling 
Nb,0,,<;H,0 with NaOHAq; the salt remained 
ineolabla in NaOEAq, slightly -eolable in cold 
water. (2) 4Nb,0,.NaiO.H^O; a salt, probably 
with this composition, was obtained by Santesson 
(l^.) as a gelatinous pp. by passing CO, into 
solution of KaNbO,. t(3} 3Nb,0,.2NB,0.9H,0. 
An insoluble amorphous salt, obtained by 
fusing Nb,0, with NaOH and treating with 
water (Santesson, 

Niobates of Ca, Mg, and Mn—viz. Ca,Nb,0„ 
Oa(NbO ,),5 Mg,Nb,0,.2Mg0, Mg,Nb,0,.MgO, 
Mg,Mb,0,; Mu(NbO,),—have been obtained by 
Joly (l.e.) by fusing CaCl„ MgOl,, and MnCl^ 
with Nb,0,. Joly also obtained a niobate of Fe, 
and a niobate of Fe and Mn. H. Bose (P. 90, 
466) obtained niobates of Ou, Hg, and Ag by 
adding salts of these metals to solutions of 
NaNbO,. 

Fldoniobates. These salts, which may also 
be regarded as compounds of BbF, with%ietallio 
fluorides, and sometimes also with HF, are ob¬ 
tained by dissolving Nb,0,.xH,0 in large excess 
of HFAq, adding metallic carbonates, and eva- 
poratit!^; the fluoniobates are also formed by 
msBolving fluoxyniobatoB (v. infra) in HFAq and 
evaporating (Marignoo, A. Ch. [4] 13, 5; San¬ 
tesson, Bl. [2j 24, 62). The following are the 
principal fluoniobates:— 

(NH J,NbF,.2NbOF,.NH,P; 
0o.Nb,F„AHF.28H,0 
(-8NbF,.6CoF,.6HF.28]^0) } 
0n,Nb,F„.HF.18a,0 
f - 2NbF,.40uF,.HF.18H,0); 

Fe,Nb>„.19H,0 (=2NbF,.3FeF,.19H,0); 
Mn,Nb,F,5.6HF.13tt,0 
( - 8NbF,.6MnF.,.6HF.13H,0): 

Ni,NbAv6HF-28H,0 
(-8NbF,.6NiF.,.6HF.28H,0) t 
K,NbF,(NbF,.2KF). 

FLnomnoBXTEs. These salts are obtained 
by dissolving Nb,0, with alkali fluorides in 
^Aq, and evaporating. They may be regarded 
as derived from the hypothetical acids II^NbOF,, 
H,NbOF„andH 4 NbOF,; they may also be looked 
on as compounds of NbOF, with alkali fluorides. 
The fluoxyniobiates have been examined chiefly 
by Marignao (A. Oh. [4] 8, 6 ; 13, 6). 

Ammonium fluoxyniobates. 1. 
(NH.),NbOP. (= NbOF,.2NH,F). Obtained by 
dissolving F[b,0, and NH,F in HFAq, and eva¬ 
porating; easily soluble rhombic prisms, iso- 
morphous with WO,Fr2NH,F.--2. (NH,),NbOF, 
< NbOF,.8NH,F). Obtained similarly to the 
foregoing salt; forms octahedral crystals, iso- 
morphons with ZrF,.3NH,F (Baker, C. X. 36, 
762).-d. (NH,).NbOP, (- NbOF,.4NH,F). Ob- 
tained by dissolving Nb,0,.sH,0 in cone. 
NH,FAq; oubio and octahedral orystals ol the 
reg^r system (Joly, P. 108, 467). — 4. 
(NH,),Nb,0,F,,.H,0 (- 8Nb0F,.6NH,F.H,0). Ob- 
tained by adding less than an equivalent of 
NH,F to Nb,0, in HFAq, and evaporating. 

Potassium fluoxyniobates. — 1. 
K,NbOF..H,0 (i Nb0F,.2BCF.H,0). Obtained by, 
evaporating a solution of Nb,0, in HFAq after 
adefition of EF. By crystallising from water, 
the salt separates in such fine tablets that the 
liquid appears to gelatinwe; monoclinic tables 
an obtauiod by crystallising from water contain¬ 


ing a little HF. Loses H,0 at 100° ; melts at 
red heat; soh in 12-18 pta water at 17°-21°; 
easily soluble in hot water.—2. K,NbOF, 

(BbOF,. 8 KF). Obtained by adding excess of 
EF to solution of the foregoing salt. Cubical 
orystals belonging to the regular system 
(Baker, 0. J. 36. 761).—8. K,Nb,0,F„.H.,0 
(■=3Nb0F,.6KF.H,0). Obtained by adding less 
than an equivalent of KF to Nb,0, in IIFAq, 
evaporating a little, separating from K,Nb0F,.H,O 
which separates, and evaporating ^e mother- 
liquor.-4. K,NbOF„.HF( = NbOF,.3KF.HF). Ob- 
tained by dissolving NbjO, in considerable excess 
of HFAq,,and adding excess of EF; isomorphons 
with SnF,.3KF.HF. 

Fluoxyniobates of Cu and Zn have also been 
obtainei; CuNbOF,.4H.,0, and ZnNbOPj.CHgO. 

Niobium, alloys of. An alloy of Nb with Al, 
approximately of the composition Nb.,Al„ was 
obtained by Marignao {Ar. Sc. 31,89).by4ieating • 
NbF,.2EF with Al in a carbon crucible, ana 
treating with cold HClAq. A grey, crystalline, 
metal-like powder; 8.0. 4-46 to 4-52. Soluble 
in hot HClAq with evolution of H. Insoluble 
in HNO,Aq or dilate H,80,Aq; boiling cone. 
H.,80, forms SO, and S; soluble in HFAq. 

Kiobium, bromide of. NiBr,. Formula pro¬ 
bably molecular, because of similarity with 
NbClg, which has been gasifled. A purple-red 
solid, obtained by passing CO, laden with Br 
vapour over a heated mixture of Nb, 0 , and 0 
(H. Bose, P. 104, 442). 

Niobium, carbide of. By heating to o. 1600° 
a mixture of 4 pts. Nb,0„ 1 pt. sugar carbon, and 
1 pt. Na,CO„ Joly obtained large violet needles 
of the composition NbC {Bl. [2] 26, 206). 

Niobium, carbonitride of. By heating Nb,0, 
with a mixture of Na,CO, and C to c. 1200°, 
Beville (C. B. 66 , 180 ) obtained a crystalline 
mass, which evolved NH, when heated with 
molten EOH ; according to Joly (Bl. [2] 26,206), 
this substance is either a carbonitride of Nb, or 
a mixture ol carbide, NbC, with nitride NbN. 

Niobium, chlorides of. Two chlorides of Nb 
are known, NbCl, and NbCi,, 

Niobium rKNiACHLOKiuK ?NbCl,. Mol. w. 
270-86. V.D. 138-9 (Deville a. Troost, C. B. 60, 
1221). Melts at 194° and boils at 240° (Dt a. 
T., f.c.). 

PrejMration. —Perfectly dry NbjO, is mixed 
with a large excess of dry sugar or starch, the 
mixture is completely charred by heating in a 
closed crucible, and a small quantity is then 
placed in a rather wide tube of hard glass, ' 
narrowed here and there, connected with a CO, 
and a Cl apparatus; the tube is gently heated 
for some time while a stream of perttctly dry 
CO, is passed through it, and is then allowed 
to cool in the CO,; when cold, perfectly dry Cl 
is passed through the tube; when every trace ol 
00 ., is expelled, the tube is gradually heated to 
brighi redness in the stream of Cl; NbCl„ mixed 
with a little NbOCl,, collects in the wider parts 
of the tube. The IttCl, is separated from the 
less volatile NbOOl, by distillation in dry 01. 

As NbOl, is veiy volaminons the operation 
must be conducted in wide tubes and with small 
quantities of the mixed Nb,0, and 0 (H. Bose). 

Properties and Heoeftons.—^sUovr needles; 
melts at 194°, beginning to sublime at 126°, boils • 
|>at 240° (Deville a. Troost, 0, B. 60,1221). Vapour 





ii rdloir. EMable in nloohoL VOmea b idr, 
giving off Ed. Decomposed b; water to Hd 
and NbA-xHjO. Solnble in oold oono. HdAg) 
Zn prodaccs a blue oolonr in this solntion •, on 
dilution and heating, KbgOrXHjO separates. 
Soluble in cono. HjSO^ wiu evolution of Hd. 
Vapour of Nbd, is reduced to Nb bj heating 
with B [Blomstrand; Boscoe, C. If. 87, 26). 
NbOCl, is produced b; beating with Nb^O^ 
HbjO^S, is formed by heating in CSj vapour (De- 
lafontaine, Ar. Se. 27,167). 

Niobiux imcBLoaiDB Nbd,. When vapour* 
of Nbd, is slowly passed through a red-hot tube, 
a dark-grey metal-like crust forms op the sides 
of the tube; this ornst is NbCl, (Boscoe, C. N. 
17, 26). Not volatile; non-d^quescont; nn- 
shanged by HjO or NHjAq; by HNO,A.q gives 
3d and Nb, 0 , 4 ;H, 0 . Heated in air, gives off 
»hite fumes, '^en heated in CO,, produces CO 
udNhOd,. 

Niobium, fluoride of. No fluoride of Nb has 
beqn isolated with certainty. NbjOj.icHjO dis- 
lolves easily in HFAq; on evaporation a non- 
srystallisable mass is obtained, which evolves 
white fumes when heated and leaves Nb^O,. So¬ 
lntion of Nb,0,.itHjO in HBAq yields fltumio- 
bates when mixed with metallio carbonates and 
evaporated; these fluoniobates may be regarded 
as compounds of NbF, with metallic fluorides (v. 
muoniobates, p. 607). 

Niobium, haloid compounds ot The only 
haloid compound of Nb which has been gasiflcd 
Is NbCl,; the trichloride is also known, and the 
formula Nbd, is probably molecular. No fluoride 
or iodide has been isolated, but several com¬ 
pounds are known, which may be regarded as 
formed by the union of NbF, with more positive 
fluorides (v. Fluoniobates, p. 607). NbCl, reduces 
CO, to CO at a high temperature. Oxyhaloid 
compounds are known, of the form NbOX„ where 
X-Br,d,orF. 

Niobium, hydride of, ?NbH. Marignao {Ar. 
8e. 1868) obtained a heavy grey powder, having 
approximately the compositioniNbH, mixed with 
a little Nb,0„ by heating K,NbF„ mixed with a 
little KHF„ aniFcovered with NaCl, with excess 
of Na in an iron crucible. The reaction was 
energetic; the fused mass was broken up, treated 
with water, then with water containing a little 
EF, then washed with water, and Anally filtered 
and dried. The powder obtained by Marignao 
had S.O. 6 to 6 ‘ 6 : it dissolved in cone. HFAq 
with rapid evolution of H; it was insoluble in 
EClAq, HNO,Aq, and dilute H.,SO,Aq, sol. warm 
oono. E,SO„ also in molten KHSO,; heated in 
air or 0 to above 100° it burned to Nb,0, and 
H,0; dt was unchanged when heated in H. 
E^ss a. Nilson {B. 20,1691) repeated Marignao’s 
experiments, nsing a quantity of Na equivalent 
to the EjNbF,; they obtained a mixture of c. 77 
p.o. NbH, o. 21*6 p.o. Nb.,0„ and o. 1 pio. Fe}0,. 
K. a. N. give S.H. of NbH as -097 at 0° to 100", 
•092 at 0° to 210-6°, -087 at 0° to 301'6°, and 083 
at 0° to 449°. , 

Niobium, nitride of, ? NbN. NbCl, absorbs 
NH,; on heating, NH,C1 is evolved, and a black 
mass remains which contains N. Heated with 
KOHAq, N£^ is evolved; it is not att^ked bj 
HNOjAq; solnble in HFAq; heated in air, it 
oxidises with incandescence. The con^sition 
ti this body is approximately NbN (H. Bosod 


Devffls, 0. a. 66,180; JOf, Bl. [ 8 ] 66 , 606). 
By rednoing Nb,0, vrith a mixture of soda and 
0, Deville obtained a orystaUlne mass, probably 
a mixture of nitride and carbide of Nb. 

Niobium, nltro^iaibldo of, «. Niobium, car- 
bonilride of, p. 607. 

Niobium, oxides ot Three oxides of Nb have, 
been isolated, NbO, NbO'„ and Nb,0,: a fourth, 
Nb,0„ probably exists. Nb,0, is formed by 
heating Nb in air or 0, also by decomposing 
NbOCl, by water, and in other ways; NbO, is 
produced by the partial reduction otNb, 0 , in 
H; NbO is obtained by the incomplete reduction 
of NbOF, or NbOCI, by Na or Mg; when Nb,0, 
in HClAq is reduced by Zn the solution becomes 
brown, and a solid separates, which is probably 
Nb,0,. Moist Nb.Ps reacts as an acid-forming 
oxide; niobates are formed by fusing Nb,0, with 
basic acids or carbonates (v. Niobates, p. 606). 
The,mol. w. of none of the oxides of Nb is known 
with certainty. 

NufliK] oxiDB Nb,0, (Ntobis anhydride. 
Niobium pentoxide). 

Opoumnee.—Niobates occur in a few rare 
minerals, e.g. columbite, tantalite, and samorsk- 
ite. * 


Preparation. —1. NbOCl, is agitated with 
water, the insoluble Nb,0,j;H,0 is washed till 
free from HCl, dried at 100°, and heated to in¬ 
cipient redness. The solution after treating 
NbOC4 with water contains much Nb, 0 ,; the 
oxide is obtained by«adding slight excess of 
NH,Aq, wanning till every trace of NH, is re¬ 
moved, collecting the pp., washing till free from 
HCl, and drying.—2. Dilute H 2 S 04 Aq is added 
to a boiling solution of NaNbO,, the ppd. 
Nb^Os-KH-n is thoroughly washed and heated.— 
8 . Impure Nb,0, is fused with KHSO,, the fused 
mass is treated with water, and the pp. is washed 
and heated.—4. Nb.,0, is obtained in crystals by 
dissolving in molten borax, heating in a porce¬ 
lain oven, washing, and drying (Nordenskjdld, 
P. 114, 612; Ebelmcn, A. Ch. [3] 33, 34; Knop, 
Z. K. 12, 610; also by strongly heating N^O, 
(from NbOCl,) in a slow current of HCl (Deville, 
C. B. 66,180). For preparation of Nb,0, from 
columbite v. Nionim, Preparation, p. 606. 

Properties. —A white powder; becomes yellow 
when heated, and goes white on cooling. In¬ 
soluble in water. S.G. 4-4 to 4-53 (Marignao, 
A. Ch. [4] 8 , 5). The crystals of Nb,0, are flat, 
right-angled tablets; they are optically active 
(Nordenskjold, P. 114, 612; (f. Ebelmen, A. Oh. 
[3] 33, 34; Knop, A. 169,66). S.H. '118 at 0° 
to 210-6°, -1-24 at 0°to 301-6°,-lOd at 0°to 449°. 


(KriiSB a. Nilson, B. 20,1691). 

fleaclions. —1. Dissolves in hot oono. suU 
phurie acid; the solutiommay be dilated with¬ 
out ppn., but on heating all the Nb,0, is ppd.; 
the^ip. contains H,SO,.—2. Boiling hyaroeMorio 
acid dissolves only traces of Nb,0,; the residue 
is easilysoluble in water, and this solution is ppd. 
on boiling with H,SO,Aq (W 8 hler, P. 48, 93; 
Marignao, A. Ch. [4] 8,16; 13, 20; H. Bose^P. 
112, 434).— 8 . Easily dissolved by oold hydro¬ 
fluoric acid.—4. Soluble in caustic potash sola* 
tion.— 6 . Caustic soda does not dissolvo Nb,0, 
but the product is soluble in water. Nb, 0 ( 
which has been strongly heated is iiisolable in 
HtSO,, HClAq, or HFAq; ii is dissolTed by 
molten alkalis.— 6 > Seduced b 6 hydngm to 
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M foU rod heat—7. Moist in>|0, ^ssolved 
in HOlAq is reduced by sine with formation of a 
bine liquid which then becomes brown and de¬ 
posits brown flocks, probably of Nb, 0 ,(Marignaa, 
A.Oh. [1] 18,6).—8. Strongly heated witn hydrogen 
miiphiie, or carbon diatHfhide, an oxysnlphide 
is formed, probably NbpS, pelatontaine, Ar. Sc, 
87,167).-9. Heated mth ammonia, Nb nitride 
(g.v.) is formed.—10. Mixed with carbon and 
heated in chlorim or bromine, NbCl, (or NbBrJ 
is formed along with some NbOCl, (or NbOBr,).— ^ 
11. Bused with basic oxides or carbonates, niobates 
(J.nj are produced. 

Combinations. —l.With waterto form yarious 
h^rates (o. infra),—2, NbjOjappears to combine 
with some acids, but no definite compounds have 
yet been isolated; e.g. the pp. obtained by decom¬ 
posing NbOOl, by water in presence oi'NajHPOj 
contains H,PO„ and the pp. obtained by adding 
water to Nb^O, in H 2 SO 4 and boiling con.tains 
HgSO, (v. Biomstrand, Acta Univ. Lund. 1864). 

Hydbxtsb of nioeio omm. TalfOus hy¬ 
drates of NbjOj are known. By fusing Nb^Oj 
with KHSO„ boiling with water, dissolving the 
pp. in ^ClAq, and ppg. by NH,Aq, Santcsson 
{Bl. [2] 24, 62) obtained a flocculent pp. contain¬ 
ing 8’04 to 8'41 p.c. H-jO, agreeing with the 
formula 3Nb.,0,.4Ii,0. The solid obtained by 
ppg. NaNbOjAq by H^SO^Aq and drying at 
100° has the composition Nb,0,.7H.,0, accord¬ 
ing to Santesson (i.c.). The hydrate obtained 
by decomposing NbOOlfby water is amorphous; 
that formed by the action of moist air on NbOCl, 
is said to be crystalline (H. Bose, P. 112, 667). 
The hydrates of Nb,0, react as weak acids (o. 
Niobates, p. 506). 

Niobous o.'cide NbO (Niobium monoxide). 
By reducing NbOF,.2KP with Na, H. Bose ob¬ 
tained a black powder which he thought to be 
Nb (P. 104, 812), This substance was recognised 
as an oxide by Delafontaine (Ar. Sc, 27, 167). 
Prepared by strongly heating NbOF,.2Kl’ with 
Na, under KCl, and washing with cold water. 
8 .Q. 6-8 to 6'67. Obtained in crystals by passing 
vapour of NbOd, over heated Mg wire (Deville 
a. Troost, 0. R. 60,1221; t>, also Deville, C. 11, 
66 , 183). Black, lustrous, regular crystals. 
Moist NbO is soluble in boiling dilute HClAq, 
or in HFAq; H is said to bo evolved. BOHAq 
dissolves NbO, forming E niobate. Molten 
KHSO, forms Nb,0,i heated in Cl NbOCl, is 
produced. 

Niobioii dioxide NbO, (Niobium tetroxide 
[Nb,OJ). A block powder with blue reflection; 
insol. water and acids. Formed by heating 
Nb,0,in a stream of B to full whits heat (Dela- 
fontaine, Ar. Sc. 27,167). » 

Wohler (P. 48, ^) noticed that Zn reduces a 
solution of NbjO, in uClAq, with production of 
blue and then brown coloured substances. 
Maslgnac (A. Oh. [4] 13, 6 ) obtained a blue- 
brown pp. by boiling Nb, 0 , 4 :H ,0 with HClAq, 
dissolving the residue in water, and reducing 
by Zn. 

Niobium, (sybromide of, NbOBr,. A vo¬ 
luminous, crystalline, yellowish solid, obtained 
by passing Br vapour over a heated mixture of 
NW,, with a little charcoal (H. Bose, P. 104, 
448). Sublimes without melting. Heated in 
00 , gives Nb,0, and NbBr,. Decomposed by 
thin, giving Nbs0,«B,0 and RBrA^. 


Niobium, ezyddoride of, NbOOr Mob w. 
316’1. Obtained along with NbCIl,, by heating 
Nb,0, mixed with charcoal in a stream of Cl; 
also by heating Nb,0, in a stream of 00, charged 
with vapour of NbCl, (Deville a. Troost, C. B. 
60,1221). A white, lustrdus mass; sublimes at 
0 . 400° without melting. V.D. at 440® to 810' 
-114 (Df a. T., tc.). Heated strongly in COy 
NbCl, and Nb,0, are formed; the same products 
are formed by heating in H (Biomstrand, Acta 
Univ. Lund., 1864). Sol. alcohol; decomposed 
by water to NbjOyaiHjO and HClAq. 

•Niobium, oz:^uoride of, NbOF,. Small 
crystals, optically active; resemble ZrP,; ob¬ 
tained by strongly heating Nb,0„ mixed with a 
large excess of CaF, in HCl (Joly, C. B. 81, 
1266). aNbOF, forms various compounds with 
metallic fluorides (v. Fluoxyniobates, p. 607). 

Niobium, oxysulphideoof, Nb.,03,. A black 
powder; obtained by passing H,S or vapour , 
over strongly heated Nb,0,. The product of 
these reactions was supposed by H. Bose to be a 
sulphide of Nb (P. Ill, 193; v. also Bose a. Her¬ 
mann, J. pr. Ill, 893). Delafontaine (Ar. Sc. 
27,167) showed the substance to be an oxysul- 
phide; Bammelsberg (J.pr. 108, 96) thought 
the composition was NbOS or Nb,0,S,. 

Niobium, salts of. No compounds obtained 
by replacing the H of acids by Nb have yet been 
isolated. There are indications that Nb,0, com¬ 
bines with some acids (v, Niobio oxide. Com¬ 
binations, No. 2, supra), M. M. P. M. 

NlTBANIIiIC ACID v. Di-niibo-di-oxt- 

QUINONE. 

NITEANIIINE v. NiTnoAUiDiEB. 

NIIBATES. Sails of nitric acid, HNOy 
The greater number of the nitrates are normiU 
salts; many basic nitrates also exist. The 
general formula for normal nitrates may be 
written M'.nNO,, where M* denotes a metal of 
n valency. The normal nitrates may also be 
regarded as composed of a basic and an acidic 
radicle; on this view, they are classed under 
the general iormuliB M,O.N,0„ MO.N,0„ 
M,,0,.3N,0„ M 02 . 2 N, 0 ,. The simplest way of 
looking at the composition of* the basic nitrates 
is to regard them as compounds of the acidic 
radicle N,0, with more than the normal quantity 
of base; thus normal lead nitrate is FbO.NjO,, 
and basic lead nitrate is bPbO.NjO,. Several 
basic nitrates may be formulated as salts of the 
hypothetical orthonitrio acid H,NO„ which bears 
the same relation to ordinary, or meta, nitrio « 
acid that orthophosphorio bears to metaphos-' 
pWic acid; thus basic lead nitrate 8PbO.N,0, 
may be written Pb,(NO,)y 

Some nitrates occur native; sqf. X!a(NOA- 
Mg(NOJ„ KNO„ NaNOy AlkaU nitrates are 
found in river, spring, and drainage waters, and 
in tile juices of some plants. With regard to 
{he foimation of nitrates in the soil«. NiTBtn- 
OATicvi, this vol. Nitrates are prepared by dis¬ 
solving metals, metallic oxides or carbonates, la 
nitrio acid; also, m some cases, by doable de- 
eomposition from tne alkali nitrates. 

. Most nitrates are crystalline salts. As no 
nitrate has been gasified, the formulss of theso 
salts are not necessarily molecular. The normal 
nitrates ate soluble in water; a few, e,g. Bi(NOp„ 
are decomposed by water with jptpdnetiMi of In- 
iqlnble basic nitrates. Nitxates are dawnnposed 
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by heati • few giv* off HNOu bnt la akiMt til 
eases 0 is stoIt^ along wiu oxides of M and 
E,0; the final residne is gensraUy a metallia 
oxide corresponding with the nitrate used; 
AgKO, leaves a residne of Ag. Heated with 
eombustible bodira, nitrates oanse deflagration 
or explosion; if the eombustible body be an 
acid-forming element, oi^ compound edpable of 
forming an acid by oxidation, a salt is formed 
composed of the metal of the nitrate and the 
acid produced from the combustible body. Thus 
K.SeO, is formed by deflagrating KNO, with Se, 
aiid K^nO, by deflagrating EKO, with an oxide 
or salt of Mn. Alkali nitrates are r^nced to 
NH, by the action of potash and zinc, or by a 
pair of metals one of which is distinctly more 
eleotro-positivtf than the other, e.g. by (!u and 
Za, Fe and Zn, Pt and Zn, &o. Alkali nitrates 
are also reduced to NH|,by the action of common 
,potrefaql|ivi.organismB in presence of peptones 
and air; also by Ft black charged with 0, in the 
pres^ce of dextrose (o. Loew, B. 23, 676). 
Nitrates are reduced to nitrites, N,0, NO, and N, 
by organisms present in the soil (o. Warrington, 
C. 46,669; 63,742 [references are given here to 
other memoirs]; 69,484; Munro, C. cT. 49,667). 

The greater number of the nitrates are in- 
soluble in cone, nitric acid. A few dissolve in a 
large quantity of the acid; according to Ditto 
{A. Oh. [6] 18, 320) these nitrates combine with 
ENO, to form acid salts, e.g. ENOj.2HNO„ 
NH,NO,£NO„ KNO,.3HNO„ EbNOr6HNO,. 
Some other hydrated nitrates dissolve in warm 
HNO»Aq when dehydrated; on cooling, hydrates 
are deposited containing less water than those 
which ciTstaUise from water; to this class of 
nitrates belong Mg[KO,)j, Mn(NOa) 2 , 

Al(NO,)„ Cn(NO,), (Ditte, l.c.). 

The methods <rf detecting and estimating 
nitrates are numerous; reference most be made 
to Manuals (^analysis. 

Alominiam nitrates. The normal salt, 
Al(NO,),.9H.O, obtained by dissolving AlOjHj 
in HNOjAq, and evaporating, .crystallises in 
oblique rhombic prisms. Melts at 73°; deli¬ 
quescent; e. sol. Bp and HNO,Aq (Ordway, A. 
76, 247; Salm-Horstmar, J. 1860. 301; Thorey, 
jRum. Ztilschr. Pharm. 10, 321). The salt does 
not react with HCl gas (Thomas, 0. J. 88, 867). 
Baste A1 nitrates are obtained by digesting 
Al(NO,), with A10,H, (Ordway, l.c.}. 

Ammonium nitrate NHaNO^ According 
to Tissandier (O. B. 82, 888) this salt is fre¬ 
quently present in rain-water. It is obtained 
by admng a slight excess of KH,Aq to HNO,Aq 
and evaporating; also by passing the electric 
discharge, through a mixture of H, N, and 0; 
by passing H^S into dilate HNO,Aq; by the 
interaction of certain metals, e.g. 8n, with 
HNO^q. NHjNOj crystallises in various forms 
aecordingto the temperature; the crystals farmed 
at 86° are trimetric, those formed at 87° are 
rhombohedral, and monometrio crystals arepro- 
dueed at 120° (Lehmann). The speoifio heats, 
volume-changes, and heats of transformation, of 
the various modifications have been determined 
by Bellati a. Bomanese (Nuovo Oimmto, [8] 21, 
6; abstract in 0. J. 64, 108). S.G. 1*707 (Kopp, 
A. 86,1); 1*709 (Schiff, A. 112,88); for other 
results V. Clarke’s Speeifto Qravity TabU, new 

^p, NH,NO, dissolves in H,0 witt • lar^ 


disanpearanee of heat 8. at 18° e. 200; sata- 
rated so&ition eontains 47*8 p-o. NH,KOs, and 
boils at 164°. E. sol. alcohol. Deliquesces in 
air, losing NE, and acquiring an acid reaction. 
Melts at 0 . 152°; decomposition begins at a. 
210° and becomes explosive at e. 800°; products 
are H,0 and N,0, but part of salt volatilises 
(Berthelot, 0. B. 82, 982) t heated very rapidly, 
NH,, NO, and NHjNO, are also formed (B.). 
According to B. (kc.) NE,NO, may be sublimed 
unchanged, by placing the fused salt in a basin 
Covered with filter paper, over which is a paper 
cylinder filled with coarse fragments of glass, 
and heating gently not above 190°-200°. 
NH,NO, condenses considerable quantities of 
NH„ forming a liquid varying in composition 
according to temperature and pressure (v. Divers, 
Pr. 21, lOTt; Baoult, O. B. 77, 788). At -10°, 
and760 mm., the liquid NH,NO,.2NH, is formed; 
heated to 28*6° a solid remains, NH,NO,.NH, 
(B., Ac.); cf. MendelejeS IB, 23, 8464), who r*> 
gards Ne,NO,.NH, and NH,NO,.2NH„ as 
amides obtained from NO.OH.ONH^.ONH, and 
NO(OIl,N,)„ which are the NH, salts of hypo¬ 
thetical ortbonitrio acid NO(OH),. The^liquid 
compounds of NE,NO, and NH, react with many 
salts, the reactions generally resembling those 
of NH,NO, and dry NH, combined (for details v. 
Divers, kc.). NH,NO, absorbs dry HCl, forming 
NH,C1; after a time a little Cl and NO are 
evolved (Thomas, 0. J. 83, 867). The Cu-Zn 
couple reduces NH,NO,Aq to NH, and NH,NO,; 
at B.P. NO is evolved (Qladstone a. Tribe, 0. 3. 
33,160). 

Antimony nitrate. The compound Sb,0,.]l',0, 
is said to be formed by dissolving Sb,0, in cold 
faming HNO, (PMigot, C. B. 23, 709). 

Barium nitrate Ba(NO,),. Crystallises in 
tetartohedral forms belonging to the regular sys¬ 
tem (Soacchi, J. 1860.13; Baumhauer, Z.K.X, 
61; Lewis, P. M. [6] 8, 463). S.G. 3*22 to 8*24 
(Kremers, J. 6,15; for other determinations v. 
Clarke’s Specific Cavity Table (new ed.). 111). 
H.F. [Ba, 0, N'0‘Aq] = 187,020 (?) (Th. 8, 618). 
Melts at c. 693° (Carnciley, 0. 3. 83, 278). S. 6 
at 0°, 7 at 10°, 9*2 at 20°, 11*6 at 80°, 14*9 at 40°, 
17*1 at 60°, 20*3 at 60°, 23*6 at 70°, 27 at 80°, 
80*6 at 90°, 32*2 at 100°; saturated solution 
boils at 101*9°; S.G. and petge. composition of 
Ba(NO,),Aq are as follows (Mulder) *.— 


aa. 

Va Ba(NO.), 

8.0. 

P.a Ba(N0.). 

1*009 

1 

1*05 

« 

1*017 

2 

1*06 

7 

1*026 

8 

1*069 

8 

l-0}4 

4 

1*078 

9 

1*042 

« 

1087 

10 


Ba(NQ,), is only slightly solnbleiin water con¬ 
taining HCl or BGIO,; insol. alcohol. 

Ba(NO,), is prepared by adding to BaCO„ or 
crude BaS, enough HNO,Aq to decompose almost 
the whole of the salt, filtering, and crystallising; 
also by mixing equivalent weigh^ of BaCl, and 
NaNO, in solution, and reorystalllsing tho 
Bk(NO,),whichx«parates(BolIey,O.C. 1860.880 1 
Euhlmann, X>. P. 3. 160,67,108,415). Ba(RO^, 
melts at a moderate temperatora; at red heat It 
evolv«sO,N,andNO|,andleaTesBaO; according 
•to l^mmelsberg f, |.47i 7,642) the reaidao 
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CbntttinB more O than BaO, and has the eomp»‘ 
iitiou Ba, 04 . Ba(NO,), ia not acted on by HOI 
gas (Thomas, 0. J. 88 , 867). ‘ 

Berylliain nitrates. The composition of 
these salts is doubtful. They are very soluble 
in water and difficult to crystallise. By double 
decomposition from BeSO^Aq, and evaporating, 
Ordway (X pr. 76, 2^ obtained deliquescent 
crystals approximating to the composition 
Be(NO,),. 8 B^O. By heating at 100® the crystals 
lost half of their nitric acid, and a basic salt re¬ 
mained, soluble in water. Other soluble basic 
salts seem to be formed by adding a little 
NH,Aq to a solution of the normal salt, and by 
digesting the normal salt with Be0.zH.p. 

Bismuth nitrates. The normal salt has the 
composition Bi(NO 4 ) 3 . 10 H 2 O according to Glad* 
stone (J. pr. 44,179) and Heintz {/. pr. A 6 ,102); 
according to tire more recent work of Yvon 
(C. B. 84, 1164) the crystallised salt has the 
composition 2 Bi(NOa)a.llHjO. The normalbidt 
is formed by dissolving Bi, BijOj, or Bij'iCOj), in 
HNOjAq, filtering through asbestos or powdered 
glass, and evaporating to the crystaUi3i|,,tion- 
point. Forms large deliquescent crystals; S.G. 
2-823 at 13® (Clarke’s Table of Specific Oravities 
(new ed.), 112). Crystals are very caustic; they 
melt easily in the water of orystalliaation ; de¬ 
composition begins ate. 76®-80‘’with production 
of basic salts (t>. infra). Decomposed by HCl 
gas, giving BiCI, and also much Cl, along with 
NO, HjO, and possibly other oxides of N and Cl 
(Thomas, G. J. 83, 867). Various basic salts 
have been described. According to Graham (A. 
29,16) 2 (Bi 0 .N 03 ).H 20 is formed by heating the 
normal salt to 80°, and is not decomposed below 
260“ (cf. Huge, X 1862. 163). Yvon (0. R. 84, 
1164) assigns the composition 4 (Bi 0 .N 0 ,). 3 H .20 
to the salt obtained by heating the normal salt 
to 120 °, and also to the product of the action of 
water on the normal salt. Many basic salts, 
aBijOj.pNjOySH^O, seem to be produced by de¬ 
composing Bi.3NO„ or a solution of Bi in 
HNOjAq, by water; the composition of the most 
stable of these mbnitrates is BiO.NOg.H^O; in 
other eases x, y, and e have such values as 6 , 4, 
and 9, or 6 , 8 , and 8 , or 6 , 6 , and 9. The com¬ 
position of these basic salts varies with the tem¬ 
perature of the water used, the amount of wash¬ 
ing given to the pp., and the length of time the 
pp. is allowed to remain in contact with the acid 
liquid above it. The compositions of these salts, 
and the preparation of a salt of constant compo¬ 
sition for medicinal use, have been examined 
chiefly by Phillips (X Ph, 18, 688 ), Duflos {Ar. 
Ph. [ 2 ] 23, 807), Herberger (B. P. 65, 289, 806), 
Ullgren (B. X 17, 169), Bulk (B. P. 83,* l), 
Becker (Ar. Ph. 66 , 31, 129), Janssen (Ar. Ph. 
68,1,129), Buge (X 1862.163), and Yvon (0. B. 
64,1164). 

Cadmium nitrate Cd(NO.,) 2 . 4 HjO. White, 
prismStio, deliquescent, needles; by dissolving 
Cd, CdO, or OdCOj in HNO,Aq and evaporating. 
B.G. 2-46 at 14°, 2-46 at 20° (Laws, Am. S. [ 8 ] 
14, 281). H.F. [Cd,0®,N»0*,4H“0]-126,170; 
[Gd,0,NK)'>Aq]S>86,000(TA.8, 618). Melts at 
69-6°, and boils at o. 182° (Ordway, Am. 8. [2] 
27,14). lieaots with HOI gas to produce CdCl,* 
evolving Cl and NO (Thomas, O. X 38, 867). 
iVsUs (.im, 9, 804) describes a basic salt; 
^ (Milt he has assiped the eompositloi} 


30dO^,O,.8E,O; obtained by digesting hot 
Cd(NO,),Aq with OdO, and allowing to oocl. 

Csesium nitrate OsNO,. Obtained by dis¬ 
solving CSjCO, in HNO,Aq, and evaporating; 
the habitus of the oryptals depends on the rate 
of evaporation. Melts below red heat; when 
strongly heated evolves 0, add forms CsNO,. 
B. 10-68 at 8 - 2 °; very slightly sol. in alcohol 
(Bunsen, P. 119,1). 

Calcium nitrate Ca(N 0 ,),. 4 H. 20 . Occurs in 
soils when conditions are favourable to produo- 
'tion of HNO,, and Ca salts are also present. 
This salt ia prepared in some countries by the 
slow decornposition of animal and vegetable 
matter. B.'G. 1*79 when liquid, and 1-9 when 
solid, at 16-6° (Ordway, X 12, 116). B.G. of 
Oa(NO,).j.2-6 at 17-9° (Favre a. Valson, 0. B. 
77, 679). H.F. [Ca,0°N»0‘,4H°0] >= 218,410; 
[0a,0,N'0°Aq] = 177,160. Prepared by dissolving 
CaO or CaCO, in HNOjAq, and evaporating; if 
the evaporation is continued to dryness the an¬ 
hydrous salt is obtained. The hydrated salt 
crystallises with difficulty in deliquescent, six- 
sided prisms; melts at 44°; boils at 132°, re¬ 
maining clear till o. one-third of the water has 
gone, when the anhydrous salt is deposited (Ord¬ 
way, Am. S. [2] 27, 14). The dry salt Ca(NO,), 
melts at 661° (Carnelley, O. X. 33, 278). De¬ 
composed at high temperature, giving off 0 and 
NO ; the partially decomposed salt is phospho- 
lesaont (Baldwin’sphosphorus) i not acted on by 
HCl gas (Thomas, C. X 83, 867). 

Cerium nitrates. Gerous nitrate, 
Ce(N 0 ,),. 6 H 30 , is obtained as a pale rose- 
coloured, deliquescent, crystalline mass, by 
dissolving Ce. 30 ,, or CeOj in presence of redu¬ 
cing substances, in HNO,Aq, evaporating, and 
drying over H 3 SO 4 (Lsinge, J.pr. 82,129). Gives 
off SHjO at 160°, and decomposes at 200 °. 
Forms several double salts with nitrates 


MNO, and M(NO,)„ s.g. Ce(N 0 ,),. 2 KN 0 ,. 2 H 30 , 
2 Ce(N 0 ,j,. 8 Mg(N 03 ) 3 . 241 ^ 0 . These double 
nitrates have been examined by Lange ifji.) and 
Holzmann (J.pr,fii, 76), and more recentiy by 
Zschiesche (J. pr. 107, 65). They are obtained 
by crystallising a mixed solutioa of Ce(NO ,)3 and 
the other nitrate; and also by dissolving OeO, 
in HNO 3 , adding the other nitrate and a little 
alcohol, and evaporating. Should the metal of 
the nitrate which is added be capable of forming 
a higher oxide than that corresponding to the 
nitrate used, a little of this oxide is sometimes 
formed at the expense of the O of the OeOj, and 
the reduction from Ce(N 03)4 to Ce(N 03 ), pro¬ 
ceeds without addition of alcohol; thus, addition 
of Mn(N 03)3 to OoOj dissolved in HNOjAq pro¬ 
duces 20 o(NOs)a. 3 Mn(NO,)y 24 H 30 , witbj simul¬ 
taneous formation of a little MnO,. The double 
cerous nitrates are also formed by dissolving the 
various metals in an acid solution of CeO, in 
HNOjAq,; reduction is effected to Ce(NO,)j. 
Geric nitrate, Ce(NO,) 4 , Said to bo obtained as 
a reddle-yellow mass by evaporating OeO, in 

salt, 'combines with*^NO, and NH^O, to form 
2Ce(NO.),.4MNO,.8HjO (Berzelius, P. 1, 29.) 
(ffiromura nitrates. The normal salt. 


0 r(N 0 ,) 3 . 9 H, 0 , is obtained by dissolving OtO,H, 
in HN0,Aq, evaporating, and crystallising from 
warm water; the crystals, wbioh form with dif- 
fiedty, are purple oblique prisms, melting at 
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B7* to a green liquid wh!<di bdla at IfS'S* 
(Ordwayi Am. S. [2] 9, 80 j 87i 14)^ Variona 
basic salts are described by Loewel [Ph. 0* 1845*. 
680), Ordway (*4>». S. [2] 26,197), and Siewert 
(A, 126, 86): they are lormed by_ heating the 
normal salt, by dissolving OrO^, in solution of 
the normal salt, and by boiling H5lO,Aq with ex¬ 
cess oi CrO,H,. <• 

Cobalt nitrates. The normal salt, 
Oo(NO,)r6H,0, forms red, prismatic, delique¬ 
scent crystals; S.G. 1'83 at 14“ (Boedeker); 
melts below 100“ j at higher temperatures gives 
off 1^0 and oxides of N, and leaves black CojD,. 
Produced by dissolving Co, or CoCO, in 
HNOjAq, and evaporating. Easily sol. water. 
Franz (J. jpr. [2] 6, 274) gives toe following 
table showing p.o. Oo(NO,), in aqueous solu¬ 
tions at 17-6“ 


Px.Oo(NOO. 

S.O. 

!o 

1-0462 

1-0906 

16 

1-1378 

20 

1-1936 

26 

1-2638 

80 

1-819 

85 

1-3896 

40 

1-4662 

Saturated at 17-6° 

1-6382 


Thomsen gives H.P. [Co, O’, N’O’, 6H’0] 
128,330 •, [Co, 0, N’O’Aq) = 84,640. When HCl 
gas is passed, over Co[NOj)„ CoCl* oxides of N, 
and C\ are formed [Thomas, C. J. 33, 367). 
Combines with cerous nitrate to form 


Co{NO,)j.CefNO,)r8H,0 (Lange, J. pr. 82,129). 

Basic BaJtB are obtained by adding NH,Aq 
to Co(NO,) 2 Aq under different conditions (u. 
Winkelblech, A. 13, 148, 253; Habermann, M. 
6, 442). 

Copper nitrates. The normal nitrate, 
Cu(NO,) 2.3H.^O, is obtained by dissolving Cu or 
CuO in HNOjAq, and evaporating. The solution 
is at first green owing to production of CafNO,)^ 
Blue prismatic crystals; S.G. 2T74 (Hassenfratz, 

A. 28, 8). The salt Ca(N0,)r6H.;0 is deposited 
below 20“ H.F,[Cu, O’, N’O*, 6II’0) = 96,950 
^Th, 8, 618). The hexahydrated salt efiioresces 
tn.air, losing 3H.^O; it melts at 88“,'and decom¬ 
poses at 65°, forming a basic salt. The tri- 
hydrated salt melts at 114'5“, and decomposes 
at 170°. At red-heat, Cu(NO,), evolves N 
oxides and leaves CuO ; it is deliquescent, 
easily sol. water, but ppd. again by cone. 
HNOjAq. Franz gives following table (J.pr. [2] 

B. m):- 

Bja. of Ca(NO.)^ Tm. OnCMOJ. 

10942 10 

•T-2037 20 

1-3299 80 

1-4724 40 

1-5404 44 


Oa(NO,), is rapidly decomposed by HQl. with 
formation of CuCI^ Cl, KO, and probably K 
(Thomas, C. J. 83, 867). , 

Basie nitrates of Cu are produced by boiling 
Ca(KO,)^q with KNO,^, or by passing N,0, 
into H.jO holding CuOjH, in suspension; the 
product is said to be 4Ca0.K20,.8H,0 (Vogel a. 
B^hauer, J, 1859.216). For other bwio salts 
V. Graham, T. 1837. 47; Casselmann, Fr, 4, 
24; Tutwhew,,?. 4.109. . 


SUyainm nitrata DifMOJrSB^. Bose ted 
orystalss by dissolving I}i«Oa in BNO,Aq and 
orystaHising; S.Q. 2-249; loses 6H,0 at 200°. 
Easily sol. water and alcohol; forms double 
salts with Co(NO,)- Mi(KO,)„ and Zn(NO,)g 
(v. Marignao, A. Oh. [3] 88, 148; Hermann, 
am. Ohim. pur. 1861. 63; Freriohs a. Smith, 
A. 191, 846: Cleve, Bl. [?) 43,861). 

Erbium nitrate Er(NO,),.6H,0. Large crys- 
tale; sol. water and alcohol. Decomposed by 
heat forming a basic salt 2Er,0r3N,0,.9H20 
(HSglnnd, Bl. [2] 18, 193, 279; Cleve, C. B. 91, 
881). 

Gallium nitrate Ga(NO,),. Obtained by dis¬ 
solving Ga in HHO,Aq, evaporating at 100°, 
drying in an exsiccator, and beating in a dry 
air-stream to 40°. Decomposes at 110°, and at 
200“ leavps Ga^O, (de Boisbaudran). 

Odd nitrates. By dissolving Aa.,0,zcH,0 
in HNOjAq, a very unstable salt is obtained; 
Schdttlander gives the formula 6(AuO.NO,).H,0 
as apps(»imately correct {A. 217, 812). The 
compound Au(NO,),.HNO,.8H,0, which may be 
ealleij. auronUric acid, is obtained in large 
crystals by dissolving An,0,.xH,0 in HNO,Aq, 
with special precautions. This cotopound 
forms shining, yellow, triclinic octahedra; S.G. 
2-84; it is readily decomposed by heat to 
2 Au, 0,.N,0.-2H,0 (Schottlander, A. 217, 812). 
Several salts are known derived from auro- 
nitrio acid; they are obtained by dissolving 
H.>10,.Au[N0,), along jrith various nitrates in 
HliO,Aq, and evaporating. The E salts ore 
K.Au(NO,), and HK,Au(NO,), (Schottlander, 
Uo.). 

Indium nitrate 2In(KO,),.9E^O. Large 
needle-shaped crystals; by dissolving excess of 
In in HNO,Aq, and evaporating in an exsiccator. 
Loses 6E[,0 at 100°: at red heat forma a basio 
salt, then ln,0, (Winkler, /. pr. 94, 1; 102, 
273). 

Iron nitrates. According to Schenrer-Eest- 
ner (0. B. 47, 927), Fe reacts with HNO,Aq 
S.G. 1-034 to form Fe(NO,), and NH,NO„ with 
acid S.G. 1-073 Fe(KO,), is also formed, with 
acid S.G. 1-116 only Fe(NO,), is produced, and 
with more oono. acid basic salts begin to he 
formed. 

Ferrous nitrate Fe(N0,)j.6H,0 is best pre¬ 
pared by dissolving FeS in cooled HNO,Aq S.G. 
less than 1-12 ; the liquid is made as nearly 
neutral as possible by addition of FeS, decanted, 
evaporated slowly, and .strongly cooled. The 
crystals may be kept unchanged at low tem¬ 
peratures in the mother-liquor. S. 200 at 0°, 
800 at 25° (Ordway, Am. S. [2] 40, 825). 

ferric »f<rafeFe(NO,)r9H,0(Ordway, Am.S. 
[2] 26, 197; 27, 14). Psepared by dissolving 
Fe in HNO,Aq EG. 1-29 till about 10 p.o. Fe is 
taken up by the acid, then adding an equal 
volume of HNO,Aq S.Q. 1-43; oblique rhombic 
prisms are deposited on cooling. S.Q. P688S 
at 20°; neatly colourless -, slightly deliquescent; 
very soluble in water; very slightly soluble in 
cold HMO,Aq; melts 47-2°; acid begiits to be 
given off at 100°; boils 126°;' completely de- 
'composed at red heat (Ordwi^, he.). Hans- 
mann obtained Fe(NOJ,.6H,0 (A. 69, 109; 
V. also Widenstein, d. nr. 84, 248). Sohenrer- 
Eestner obtiunad 8 dinydrated .salt (/• 1842, 
198), 





Kumoroai icuteftrrie nitrate* wore obtained 
by Ordwsy (I«) by diieolving Fe0,E, in 
FeWO,),Aq,and evaporating (v.also Hausmann, 
A. 109; and Scheurer-Eestner, J, 18C2.193). 
Baaio salts are also produced by heating 
Fe(NO,),Aq. Basio ferrio nitrates are slowly 
resolved by boiling water to normal salt and 
Fe,0,; the change preceeds most rapidly by 
heating in a sealed tube. 

Several ftrrfc aceto-nitratee, e.y. 

Fe(NO,)(OAO.),. 3 aA Pc(N 0 ,),(a^, 0 ). 8 H ,0 

have been prepared and described by Sclieurer- 
Kestner (A. Ch. [3] 63,422). 

Lanthanum nitrate La(NO,),.OII.jO. Large 
prismatic, deliquescent, crystals; easily soL 
water and alcohol. May be fused without de¬ 
composition at o. 40°, but at rather higher tem¬ 
perature HNO, is removed and a Mlsic salt 
formed: completely decomposed at red heat 
(Ordway). Tvro dotible salts, 
2La(N0.)..3Ni(N0,)j.36H,0, and 
2 La(NO,}|. 8 Zn(NO,) 2 .G 9 H.^O, are descfi 8 ed by 
Frenchs a. Smith {A. 191, 859). 

Lead nitrates. The normal salt, Pb(SO,)„ 
crystallises in octahedra from a solution of PbO 
or PbCO, in boiling very dilute HNO^q. S.G. 
4-472 at 4° (Playfair a. Joule, O. J. 1,137); 4-41 
at 16-5» (Holker, jP. M. [3] 27, 214; v. also 
Schrader, P. 106, 226; Ditto, B. 15, 1438). 
H.P. [Pb, N', O'] = 105,500; [Pb, O’, N W 
= 109,470; [Pb, 0, N’O’Aq] = 68,070 (Th. 3, 
518). S. 39 at 0°, 48-3 at 10°, 60-6 at 23°, 80 at 
45°, 101 at 65°, 120-5 at 85°, 138-9 at 100° (Kro- 
mers, P. 92,497). S. in alcohol, 8.0. -9282, 4-96 
at 4®, 6-82 at 8 °, 8-77 at 22°, 12-8 at 40°, 11-49 at 
60° (Oerardin, A. Ch. [4] 6 , 129). Insol. cone. 
HNOjAq. Pb(NOj)j is decomposed at low rod 
heat giving PbO, O, and NO^. In HCl gas, 
PbClj is formed with evolution of NO and Cl 
(Thomas, C. J. 83, 367). Forms a compound 
with lead phosphate, viz. 
Pb(NO,),.Pb,fPO,),.2H.,0 (Gerhardt,^. 08, 286). 

Many basic lead nitratesTa&ye been described. 
The salt 2PbO.N.^Oj.HjO, which formula may be 
written Pb.OH.NO,, is obtained by boiling 
Pb(NO,),Aq with PbO, Oltering hot, and allowing 
to cool (Berzelius, P. 19, 312 ; Pelouze, J. pr. 25, 
486; Persoz, A. Ch. [3] 68 , 191). S.G. 5-93 
(Diite, 0. R, 94,1180). Several other basio salts 
are known; according to Wakeman a. Wells 
{Am. 9,299ythe only recrystallisable basio salt, 
besides Pb.OH.NO 3 , is 10 Pb 0 . 8 N 30 ,. 5 H 30 . 

Lithium nitrate LiNO,. By neutralising 
HNOiAq with LiOH or LljCOg, and evaporating. 
Bhombio prisms; S.G. 2-334 (Kromers, P. 92, 
620). H.P.[Li,N,0>j = 111,615; [Li,0,NO’] = 

118,620; 97,005 {Th. 8, sh). 

Melts at 264° (Carnelley, 0. J. 83, 276). Easily 
•ol. water and aloohoL Kremers (P. 114, *1) 
gives following table 

S.a. UNO.Aq St IS-|° p.a Lilfo, 

1-0769 14-a 

1-1348 38-7 

. 1-198 o 40-8 

1-256 67-6 

1-8164 77-4 

LiNO. slowly:: reacts with dry HOI, a small 
qoanUW of OL and NO being evolved (Thomas. 

O. jr. 88,870K 

Voa. XU. 


618 

The hydrated saU LiNO,.6H,0 la said to 
be obtained by crystallising below 10° (Troost, 
A. Ch. [ 8 ] 61,184). 

Hagnesinm nitrate MgN0,.6H,0. Occurs 
in mother-liquor from saltpetre plantations; 
also in some well-waters of'Stockholm, according 
to Berzelius. Prepared by neutralising HNOjAq 
by magnesia alba, and evaporating. Very deli¬ 
quescent monoclinio crystals (Marignao, J. 1866, 
836). S.G. 1-464 (Playfair a. Joule, 0. S. Mem. 

, 2 , 401). H.P.[Mg,O>,N’O',0H’O]-214,680. 

I [Mg,0,N'0=Aq] = 176,480 {Th. 3, 618). Very 
solvtble water and alcohol. Oudomans (Pr. 7, 
419) gives *he table:— 

P.o.Mg(NO,).6H.O aa.MK(NO.),iLq 

1 1-0034 

• 6 1-0202 


10 

16 

20 

26 

80 

85 

40 

45 

49 


1-0418 

1-0639 

1 - 086 ^ 

1-1103 

1-1347 

1-1649 

1-1909 

1-2176 

1-2397 


According to Graham {T. 1837.47),6H,0 are re¬ 
moved from Mg(NO,) 3 . 0 H 3 O at c. 330° (M.P. of 
lead), and the monohydrated salt can be fused 
without change, but is decomposed at red heat, 
leaving MgO. Einbrodt (A. 65,115) found that 
acid began to bo evolved before five-sixths of the 
water was removed, hence he regarded the 
existence of Mg(NO,) 3 .H .,0 as very doubtful. By 
heating Mg(N 03 ) 3 . 6 H 30 until water ceases to 
come oft, a basic salt SMgO.NjO, is obtained, 
according to Chodnow {A. 71, 241). Beads with 
HCl gas to form MgCl,, Cl and 0 and H 3 O being 
evolved (Thomas, C. j. 33,370). 

Manganese nitrate Mn(N 0 ,) 3 . 6 H 30 . Small 
monoclinic crystals (Hannay, G. J. 33, 269). 
Obtained by dissolving MuCO, in HNOjAq, also 
by dissolving Mi^, in HNO,Aq in sunlight or 
presence of deoxidisers, and evaporating. S.G. 
1-8199 when solid at 21 °; l-810t when liquid at 
21° (Ordway, J. 12, 113). 

H.P. [Mn,O-'.N’O',0H-’O] = 157,700; 
[Mn.O.N’O’Aq] = 117,720 {Th. 3, 518). Decom¬ 
posed by heat, giving MnO,, MnjO,, or MnjO,, 
according to the temperature. Bcacts with HOI 
gas to form MnCl,, with evolution of Cl and NO 
(Thomas, G. J. 33, 870). According to Schultz- 
Sollao (Z. 1870. 646) the salt Mn(NO,),.8Bi,0 
crystallises from solution in cone. HNOjAq. 

Mercury nitrates. Mercuric nitrate, 
2 Hg(N 0 ,) 2 .II, 0 , is obtained by dissolving41g0 in 
excess of slightly warmed ffiiO,Aq, and evapo¬ 
rating over H.,SO,; after some minutes the liquid 
above the crystals has the composition 
Hg(NO,),aH,0 (Millon, A. Ch. [ 8 ] 18, 361). 
Ditto (J. 1854. 866 ) obtained Hg(NO.),.8H,0 by 
cooling to —15° a nearly neutral cone, solution 
ol HgO in HNO,Aq. . 

Basic mercuric nitrates are readily formed by 
heating the normal salt; the chief are 
’8Hg0.N.p,.3H,0 (Ditto, U .); 2Hg0.N,,0..2H,0 
(Marignao, J. 1865. 416) -, 8Hg0.N,0.-li^0,^- 
tained by the prolonged action ol water on any 
ol the other basio salts. 

• Merouxie nitrate forms several douhl^salt*. 

LL 
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With Hgl» the eomponndH Hg(NO,),.agI„ 
Hg(NO.),.2figIj. and „*p8(NO,)t-8^l, aw 
termed (Preuss, A. 29, 826; laebig, A. 72, 79). 
Tlieee iodo-nitiatea ate dsoompoeed ^ 
with separation o! Hgl,and solution of HgiNO,)». 
With HgS, the oo^ound Hg(NOj),.2HgS is 
formed; by digesting freshly ppd. HgS with 
Hg(NO,),Aq, also by passing into Hg(NO,) 2 Aq 
leases than suffices to decompose it wholly. 

Mercuroua nitraU. The nitrates derived 
from Hg.O have been examined chiefly by, 
Mitscherlioh (P. 9, 387), Lefort (4. 8®' 24'7), 
Marignac M. Ch. [3] 27, 832). and Gerhardt {A. 

72, 74). HgNO, is formed by the tsaction of 
excess of Hg with HNO,Aq, but if the action is 
continued basic salts are produced. Basic salts 
are also obtained by decomposing HgNO, by 

The nonnal tali', HgN0,2H,0, is obtained 
in eoldhlw-s monoolinio crystals by reacting on 
excess of Hg with cold HNOjAq S_.G. o. 1'2. To 
pre rent admixture of basic salts it is advisable 
to allow the acid and Hg to remain in contact 
until crystals cease to bo formed, then to worm 
eently, filter, and allow to crystallise. S.G. 4-78 
(Playfair a. Joule, 0. S. Mem, 2, 401). The 
crystals effloresce somewhat in air; they are 
dissolved without change in a little water, but 
dilution produces basic salts. By heating HgNO, 
with water HgO and NO.^ are formed. HgCl is 
formed when HCl is passed over HgNO,, and 
Cl and NO are evolved (Thomas, 0. J- 33,370). 

Basie mercurous nitrates are formed by warm- 
ing with Hg the mother-liquor from the pre¬ 
paration of the normal salt, and by treating the 
normal salt with water. To the salt obtained by 
the first o! these methods Gerhardt gave the 
formula 8Hg,0.2N,0,.H,0; Marignac gave the 
formula 4Hg,0.3N,0,.H,0. The 
salts are: (1) 2Hg,O.NA-H,0 (Gerhardt), ob- 
tained by the action of a little boiling water on 
HsNO. : Marignac formulates this salt as 
6^0.8N.p..2K,0. (2) 2Hg,0.N.,0,.H,0 (Ger. 

h«dt,Marignao),obtamed by Siding much water 

Mercurous nitrate forms double salts with 
NH,NO„Pb(NO.)„Ba(NOJ„and Sr(NO.)- The 
compositions of these salts are expressed by the 
formulffl 2HgN0,.4NH.N0..6H.,0 (Eammelsberg, 
P. 109, 897); 2M(NO,)r2E4.,O.NA. whew 
M = Pb, Ba, or Sr (Stsdeler, A. 87,129). 

Hfsrcuroso-msrcuric nitrate, Hg,0.2Hg0.N,0j. 
This salt is formed by the gradual oxidation of 
HffNO. in air. It is best obtained by boiling lA 
parta HNOjAq, S.G. 1-2, with 1 part Hg till all 
Hg is..dissolved, and maintaining the solution 
near its B.P. The salt separates as a yellow 
powder; after a time a white basio mercurous 
nitrate begins to form (Wittstock; Gerhardt, A. 
72,74; Brooks, P. 66, 63). Bobbed mth NaCl, 
HgOl and oxychloride are formed, and on addi¬ 
tion of water HgCl, goes into solution. ^Treated 
with HCl gas both E^Cl and HgCl, are fomed 
with evolution of 01 and SO (Thomas, 0. 88, 

870). The salt may be regarded as derived, horn 
orthonitrio aold-NO(OH),-l'y H hr 

and H, by Hg° 


Hiekel nitrates. The nomaX salt, 
N1(N0,V6H,0, is obtained, in 
dmiquescent, monoolimo crystals, by dissolving 
Ni. NiO, or NiCO„ in HNO,Aq, and evaporating. 
Melts at 56-7°, and boils at 136-7°, ^aini^ 
clear till 3H,0 is gone off (Ordway, Am. 5. [2] 
26, 197; ^ 14). S.G. 2 06S at 14 °, 2 037 at 
22° (Clarke’s Specific Oravtty Table [new eoj, 
112). H.F. [Ni, 0°, N»0‘, 6H“0] -124,720; 
[Ni,' 0, N'O’Aq] = 83,420 {Th. 3,618). Sevei^ 
double salts of Ni(NOJ, are toownwith 
Ce(NO,).„ Di(NO,)„ and La{NOJ, (». Oejuuu 

KITUATEB, BlDTinUK KITRATB, IiAHTHASUll 

kitbxte). with ammonia forms 
Ni{N0,),.4NH..2H,0 
(Laurent, A. Ch. [3] 36, 864); and 
Ni(N0,),.6NH,.lJH,0 

(P. Bose,-Ammon. Kobaltverbmd. [Heidelberg, 
1871], 27). Also combines with nickel chlonae 

(SchwiftS, W. A. B. 1860.272). 

The basic salt 8Ni0.N,0,.6H,0 is ppd. as a 
white, powder by adding boilmg NH,Aq to a 
solution of the normal salt (Habermann, M. 6, 
440). 

Palladium nitrates. The nomud salt 
Pd(N0,),.®H,0 forms brown-yellow rhombic 
prisms; very deliquescent; obtained by dissolv- 
ingPdin coldHNO,Aq,evaporating to a syrupat 
the ordinary temperature, and allowii^ to stand 
in a warm place (Fischer, P. 10, 607). ®y 
solving the normal salt in water, and diluting, 
the Pd is gradually ppd. as a basic salt. 
salts are also obtained by evaporating Pd in 
HNO,Aq at o. 100° to 120°, and treating the 
residue with water (Fischer, l.c.; Kane, B. J. 24, 
236). 

Platinum nitrates. A brown salt, probably 
Pt(NO,) 4 ,is obtained by dissolving PtflyaHsO in 
HNO,A-2. o* *’7 decomposing Pt(S 04 ).Aq with 
Ba(NO,)^q, and evaporating (Berzelius). 

Potassium nitrate KNO,. (Nitre. Salipe^eJ 
I Melts at 839° (Carnelley, 0. J. 83, 277). S.G. 
' 2 0958 to 21078 at 4“ (Playfair a. Joule, O. J. 
1, 137); 2 069 at 0° (Quincke, P. 138, 642); 
1-072 at M.P. (Braun, P. 164, 190). HJ. 


[K,0,N0^-121,485; -98.0«0 

ITh. 8, 618). Heat of solution - -7067 at 18® 
-7814 at 84°, -7641 at 63° (Tilden, Pr. 38, 
401). S.H. 13° to 98° - -23876 (Begnault, A. Oh. 
(8] 1,129). S. 18-8 at 0°, 21 at 10°, 81-2 at 20°, 
44-6 at 8()°, 68-9 at 40°, 86-9 at 60°, 110-9 at 60°, 
139 at 70°, 172 at 80°, 206 at 90°, 247 at 100° 
(Mulder, J. 1866. 66 ; o, also Tilden a. Shen- 
stone, T. 176, 23). Sohiff gives the follotnng 
tabJes (A. 107,87,298; for more extended tables 
11 . Gerlaeb, Fr. 8, 286);— 

Weight of KNO. In 
ioOparUiolutioa 

20-5 
18-2 


Weight of sloohol la 
100 parts 

0 

10 


20 

80 

40 

W 

60 

CO 


8‘6 

5-6 

»8 

1 “? 

•‘4 



NBTRATm 


&a.«ixiio^ 

*tn* 


1-1688 

1-1078 

1-0696 

1-061 

1-0887 

1-017 


VellHI^ KKO.Ia 
lOOputeaolBOoa ' 
3i-98 
16-63 
U-08 
8-81 
6-54 
. 8-77 


S. in glycerin S.G. 1-225-10 (Vogel, N.B.P, 
16,567). ENO,Udimorphous; it nsnallycrystal¬ 
lises intrimetrio prisms, a;6M)—-689:1:-701; it a 
drop of KNO,Aq is allowed to crystallise slowly 
tinimr the microscope, rhombohedral crystals are 
formed (Frankenheim, P. 92, 864). If the 
rhombohedral crystals are touched by a pris¬ 
matic crystal while the crystallisation is proceed¬ 
ing, they are changed to prismatic; the prismatic 
may be changed to rhombohedral by beating 
nearly to the melting-point. 

Occurrence.—la small quantities in all vege¬ 
table soils; also in most spring and riverw^era 
(Boussingault, O. if. 44,108). Nitre is fouim in 
the soil of oaves, in different parts of the world, 
wherein animal or vegetable matter undergcsss 
putrefaction, and where alkalis or alkaline earths 
are present to combine with the nitric acid pro¬ 
duced (v. Nitmfioation, p. 621). Nitre is also 
found as an efflorescence on the surface of the 
soil in parts of India, Arabia, South America, 
and other warm countries; the percentage of 
S3i0, in a Bengalese soil was found by Davy to 
be 8-8. ENO, occurs in tile juices of certain 
plants; notably in the leaves of the castor-oil 
plant. 

formation.—1. By the oxidation of nitro¬ 
genous matter in presence of air, moisture, and 
potash (c/. Nitbification, p. 621).—2. By the 
action of E,CO, or KOH on Ca(NO,)„ or NaNOs. 
B. By the oxidation of NH, in presence of 
moisture, air, and ferric oxide, and combination 
of the HNO, formed with EOH (Pesci, 6. 1876. 
807). 

In the artificial preparation of nitre by oxi¬ 
dation of nitrogenous matter in soils, the first 
step is to prepare a soil rich in N-contalning 
materials; this is done by mixing porous soil, 
preferably that left from the lixiviation of a for¬ 
mer nitre-bed, with farm-yard manure, animal 
and vegetable refuse, and wood ashes or cal¬ 
careous matter, and watering this with urine. 
This soil is then formed into a mound under a 
shed, and the process of nitrification is allowed 
to proceed for perhaps a couple of years; air 
must be freely admitted, and great care must be 
taken to keep the soil neither too wet nor too 
dry. About 61bs. crude nitre are obtained, on 
an average, from l,000jl». of such soil (tor mord 
details v.DionoKABX of&flixd Chsuistri). 

Preparation —1. By purifying crude nitre 
prepared from the washings of saltpetre eartlC. 
^e liquor from the saltpetre earth contains 
Cs(NO,)„ Mg(NOa)B with smaller quantities of 
ENO, and NaNO„ and also alkaline ohlorides; 
E,CO, (wood-ashes) it added, the liquid is fil¬ 
tered and evaporated; the cru^ ENO, is then 
treated with enough boiiing wa^ to dissolve all 
ENO, bat not all the NaOl present—S. of ENO, 
at lOQO -347, 8. of NaOl at 100” -89-the 
liquid is boilsd for a eonsiderable time, when 
NsCl sepaxstM with OaCiO, and MgCO,; the 
Uqnid is tbn n» off, and while srystalliafaig it 


SIS 

is oonstibtly stirred to insure formation of small 
crystals containing little mother-liquor; the crys¬ 
tals are recrystallise^ washed with saturated 
ENO|Aq (to dissolve tl^ last traces of alkaline 
chlorides), and again crystallised.—3. From 
Chili-aaitpetre (NaNO,), by adding this salt to 
hot cone. E,(JP,Aq, when Na^O, separates and 
ENO, remains in solution. The mother-liquor 
is evaporated as long as Na,CO, eontinnes to 
separate, then run off and allowed to crystallise, 
with constant stirring.— 8. By neutralising 
pure HNOjAqwith pure EOHAq or E,GO,Aq, 
evaporating, and crystallising. 

Propertiei. —A white, crystalline salt; di¬ 
morphous ; S.O. c. 2-1; easily sol. water, solu¬ 
tion tastes cool and bitter -, molts belogr red heat 
to a oolonrlfss liquid which solidifies on cooling 
to a white fibrous mass, known as mineral crys¬ 
tal or salprunellce. At red heat evolves and 
N as temperature increases. Defiagratos vdien 
heated with combustible bodies (for physical 
properties v, beginning of article). • 

Beaclions.—l. Decomposed by heat’, at c. 
800“-400'’ 0 is evolved, and ENO, formed; as 
temperature increases N is evolved, and finally 
a mixture of E,0 and K,0, remains.—2. Evolves 
0 when heated in presence of combustible sub¬ 
stances such as F, S, Zn, C, &o. Hence the 
use of ENO, in gunpowder; and as an oxidiser 
when molten.—3. Heated with copper foil, nearly 
pure E,0 is formed; a similar change occurs 
when ENO, is heated with iron.—i. Most ele¬ 
ments are oxidised by heating with KNO,; if the 
oxide produced is acidic, a K salt of the corre¬ 
sponding acid is produced.—5. Organic com¬ 
pounds are generally burnt (to CO, and H,0) by 
heating with ENO,.—C. lieduced by the copper- 
zinc couple, in presence of water, at first to 
ENO, and then to NH,; a similar reduction 
takes place by hydrogen occluded by Pd, Ft, or 
Cu (Gladstone a. Tribe, 0. J. 83, 139, 806),— 
7. Beads with hydrogen chloride gas to form 
KCl, evolving Cl an^N oxides (Thomas, O- J. 83, 
367). For methods ijy which nitre may be valued 
approximately, or completely analjwed, reference 
must be made to Manjuils of Atialysia ; for an 
account of the technical applications of nitre re¬ 
ference should bo made to Dictionabx or Apflud 

CnXHISTBY. 

Bhedium nitrate Bh(NO,),.2H,0 (?). A gum¬ 
like, very deliquescent, mass, obtained by dis¬ 
solving BhjOj.SH.,© in HNOjAq, and evaporating 
at 100’ tiU HNO, ceases to be evolved (Clans, 
J. pr. 84, 428 ; Berzelius). 

Bubldinm nitrate BbNO,. Obtained in long 
needles, or six-sided prisms (according to rate of 
evaporation) by neutralising HNO,Aq by Bb.,CO, 
and evaporating. S. 20’1 at 0°, 43‘6 at 10°. 
When heated evolves 0 (Eirchofl a. Bunsen, 
P. M. {4] 22, 66). According to Ditte (0. B. 89, 
641) an add salt, 2BbN0,.5HN0„ is obtained by 
dissolving BbNO, in UNO,.H,0; this salt is de- 
composed by water or hqst. 

Samarium nitrate Sm(NO,),.6H,0. Fab 
yellow prisms; e. sol. water; S.G. 8'876 (Oleve, 
0.17.48,74 ; 61,146). 

Boandium nitrate So(NO,),(?) Small pbtes; 
by evaporating at 100° a sMation of Sc/), la 
WQm. Dscompoted by heat, nving a bask 
sidt tolubb la water (N&a^ B, U, 1444). 

Xii.3 
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With Hgl» the eomponndH Hg(NO,),.agI„ 
Hg(NO.),.2figIj. and „*p8(NO,)t-8^l, aw 
termed (Preuss, A. 29, 826; laebig, A. 72, 79). 
Tlieee iodo-nitiatea ate dsoompoeed ^ 
with separation o! Hgl,and solution of HgiNO,)». 
With HgS, the oo^ound Hg(NOj),.2HgS is 
formed; by digesting freshly ppd. HgS with 
Hg(NO,),Aq, also by passing into Hg(NO,) 2 Aq 
leases than suffices to decompose it wholly. 

Mercurous nilraie. The nitrates derived 
from Hg.O have been examined chiefly by, 
Mitscherlioh (P. 9, 387), Lefort (4. 8®' 24'7), 
Marignac M. Ch. [3] 27, 832). and Gerhardt (A. 

72, 74). HgNO, is formed by the tsaction of 
excess of Hg with HNO,Aq, but if the action is 
continued basic salts are produced. Basic salts 
are also obtained by decomposing HgNO, by 

The normat salt', HgN0,2H,0, is obtained 
in eoldhlw-s monoolinio crystals by reacting on 
excess of Hg with cold HNOjAq S_.G. o. 1'2. To 
pre rent admixture of basic salts it is advisable 
to allow the acid and Hg to remain in contact 
until crystals cease to bo formed, then to worm 
eently, filter, and allow to crystallise. S.G. 4-78 
(Playfair a. Joule, 0. S. Mem, 2, 401). The 
crystals effloresce somewhat in air; they are 
dissolved without change in a little water, but 
dilution produces basic salts. By heating HgNO, 
with water HgO and NO.^ are formed. HgCl is 
formed when HCl is passed over HgNO,, and 
Cl and NO are evolved (Thomas, 0. J- 33,370). 

Basie mercurous nitrates are formed by warm- 
ing with Hg the mother-liquor from the pre¬ 
paration of the normal salt, and by treating the 
normal salt with water. To the salt obtained by 
the first o! these methods Gerhardt gave the 
formula 8Hg,0.2N,0,.H,0; Marignac gave the 
formula 4Hg,0.3N,0,.H,0. The 
salts are: (1) 2Hg,O.NA-H,0 (Gerhardt), ob- 
tained by the action of a little boiling water on 
HsNO. : Marignac formulates this salt as 
6^0.8N.p..2K,0. (2) 2Hg,0.N.,0,.H,0 (Ger. 

h«dt,Marignao),obtamed by Siding much water 

Mercurous nitrate forms double salts with 
NH,NO„Pb(NO.)„Ba(NOJ„and Sr(NO.)- The 
compositions of these salts are expressed by the 
formulffl 2HgN0,.4NH.N0..6H.,0 (Eammelsberg, 
P. 109, 897); 2M(NO,)r2E4.,O.NA. whew 
M = Pb, Ba, or Sr (Stsdeler, A. 87,129). 

Mereuroso-mercurio nitrate, Hg,0.2Hg0.N,0j. 
This salt is formed by the gradual oxidation of 
HffNO. in air. It is best obtained by boiling lA 
parta HNOjAq, S.G. 1-2, with 1 part Hg till all 
Hg is..dissolved, and maintaining the solution 
near its B.P. The salt separates as a yellow 
powder; after a time a white basio mercurous 
nitrate begins to form (Wittstock; Gerhardt, A. 
72,74; Brooks, P. 66, 63). Bobbed mth NaCl, 
HgOl and oxychloride are formed, and on addi¬ 
tion of water HgCl, goes into solution. ^Treated 
with HCl gas both E^Cl and HgCl, are fomed 
with evolution of 01 and SO (Thomas, 0. 88, 

870). The salt may be regarded as derived, horn 
orthonitrio aoid-NO(OH),-l'y H hr 

and H, by Hg° 


Hiekel nitrates. The nomaX sole, 
N1(N0,V6H,0, is obtained, in 
dmiquescent, monoolimo crystals, by dissolving 
Ni. NiO, or NiCO„ in HNO,Aq, and evaporating. 
Melts at 56-7°, and boils at 136-7°, ^aini^ 
clear till 3H,0 is gone off (Ordway, Am. 5. [2] 
26, 197; ^ 14). S.G. 2 063 sk 14 °, 2 037 at 
22° (Clarke’s Specific Gravity Table [new eoj, 
112). H.F. [Ni, 0°, N»0‘, 6H“0] -124,720; 
[Ni,' 0, N'O’Aq] = 83,420 (Th. 3,618). Sevei^ 
double salts of Ni(NOJ, are toownwith 
Ce(NO,).„ Di(NO,)„ and La{NOJ, (». Oejuuu 

KITUATEB, BlDTinUK KITRATB, IiAHTHASUll 

kitbxte). with ammonia forms 
Ni{N0,),.4NH..2H,0 
(Laurent, A. Ch. [3] 36, 864) ; and 
Ni(N0,),.6NH,.lJH,0 

(P. Bose,-Ammon. Kobaltverbmd. [Heidelberg, 
1871], 27). Also combines with nickel chlonae 

(SchwiftS, W. A. B. 1860.272). 

The basic salt 8Ni0.N,0,.6H,0 is ppd. as a 
white, powder by adding boilmg NH,Aq to a 
solution of the normal salt (Habermann, M. 6, 
440). 

Palladium nitrates. The normal salt 
Pd(N0,),.®H,0 forms brown-yellow rhombic 
prisms; very deliquescent; obtained by dissolv- 
ingPdin coldHNO,Aq,evaporating to a syrupat 
the ordinary temperature, and allowii^ to stand 
in a warm place (Fischer, P. 10, 607). ®y 
solving the normal salt in water, and diluting, 
the Pd is gradually ppd. as a basic salt. 
salts are also obtained by evaporating Pd in 
HNO,Aq at o. 100° to 120°, and treating the 
residue with water (Fischer, l.c.; Kane, B. J. 24, 
236). 

Platinum nitrates. A brown salt, probably 
Pt(NO,) 4 ,is obtained by dissolving PtflyaHsO in 
HNO,A-2. o* *’7 decomposing Pt(S 04 ).Aq with 
Ba(NO,)^q, and evaporating (Berzelius). 

Potassium nitrate KNO,. (Nitre. Salipe^eJ 
I Melts at 839° (Carnelley, 0. J. 83, 277). S.G. 
' 2 0958 to 21078 at 4“ (Playfair a. Joule, O. J. 
1 , 137); 2 069 at 0° (Quincke, P. 136, 642); 
1-072 at M.P. (Braun, P. 164, 190). HJ. 


[K,0,N0^-121,485; -98.0«0 

ITh. 8, 618). Heat of solution - -7067 at 18® 
-7814 at 84°, -7641 at 63° (Tilden, Pr. 38, 
401). S.H. 13° to 98° - -23876 (Begnault, A. Oh. 
(8] 1,129). S. 18-8 at 0°, 21 at 10°, 81-2 at 20°, 
44-6 at 8()°, 68-9 at 40°, 86-9 at 60°, 110-9 at 60°, 
139 at 70°, 172 at 80°, 206 at 90°, 247 at 100° 
(Mulder, J. 1866. 66 ; o, also Tilden a. Shen- 
stone, T. 176, 23). Sohiff gives the follotnng 
tabJes (A. 107,87,298; for more extended tables 
11 . Gerlaeb, Fr. 8, 286);— 

Weight of KNO. In 
ioOparUiolutioa 

20-5 
18-2 


Weight of sloohol la 
100 parts 

0 

10 


20 

80 

40 

W 

60 

CO 


8‘6 

5-6 

»8 

1 “? 

•‘4 
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thdltwa oitntef . T'AaJIaiM nitrate, TINO,. 
u obtaised by diBsolving T1 in not very oono. 
HKO^q, keeping as email an excess of acid as 
possible, and evaporating. Bhombio prisms, 
B.O. S-S (Lamy a. Des Cloizeanz, N. 1, 116). S. 
10-6 at 16®, 48'6 at 68®, 688 at 107® (Crookes, 
O. 17, 141 • liamy, O. it. 64, 1266). Insol. 
alcohol. Melts at 206®^thout decomposition 
and solidifies to a glass S.O. 6-8 (Lamy, l.c.) 
HJ*. (Tl,N,OT-68,160 (Th. 8, 617). Strongly 
heated in a ornoible leaves TINO. and Tl.O, 
(Carstanjen, /.pr. 102, 66,129). 

Thallic nitrate Tl(NO,),. Separates in large 
deliquescent crystals from solution of TIO.OH 
in HKO,Aq S.G. 1*4; according to Strecker (A, 
186,207) the crystals contain 6HjO, and accord¬ 
ing to Willm [A. Ch, [4] 6, 6) 8H-0. Decomposed 
at 0 .100°. • 

Thorium nitrate Th(NO,),.12H,0. Large, 
translucent tables; very hygroscopic; lose 
8H,0 over H^SO,, Forms a very soluble double 
salt with ENO,. » o 

Tin nitrates. No definite salt has been 
isolated. Stannous oxide dissolves in vpry 
dilute cold HNOsAq, but the solution decom- 

E oscs on Beating with separation of SnO, Icf. 

'itte, A. Ch. [6] 27, 146). Sn dissolves in cold 
venr dilate liNOjAq, with production of NH,.NO, 
and probably Sn(NO,)j. Freshly ppd. SuO, dis¬ 
solves in HNOjAq: on heating SnO, is ppd. 

ntanium nitrate. By evaporating a solution 
of TiO, in HNO,Aq over alime, Merz obtained 
lustrous plates 6Ti0,.N,0,.6a,0; soluble in cold 
water (J. pr. 99, 157). 

Uranium nitrate. By dissolving D or an 
oxide of U in HNO^Aq, and evaporating, large, 
yellow, rhombic crystals are deposited having 
theoompoBitionDO,(NO,),.6H,0 - uranyl nitrate. 
S.G. 2*807 (Boedoker). Eflloresces somewhat 
in dry air; melts at 69'6°, and bolls at 118® 
(Ordway, J. 1869. 114). A trihydrated salt, 
UO,(NOJ,.8H,0, was obtained by Schultz. 
Sellack [Z. [2] 6, 646) by evaporating a strongly 
acid solution of the ordinary salt over H,SO, and 
EOH. Reacts with HOI to form U oxychloride with 
evolution of Cl and NO (Thomas, G. J. 83, 871). 

Vanadium nitrates. No definite salt has 
been isolated. By dissolving VO or VO, in 
HNOjAq, a blue solution is obtained which 
cannot be evaporated without decomposition 
(Berzelius). By dissolving V,0, in HN0,Aq, and 
allowing to evaporate, a reddish residue is ob¬ 
tained (Berzelius). 

Yttrium nitrate Y(NO,),.6H,0. Largo 
translucent crystals; by evaporating over 
HjSO., a solution of T.O, in HNO,Aq (Cleve, 
Bi. [2j 21, 844). Heated till NO,is evolved, tlw 
iMw salt 2Y,0..8N,O^H,0 ia obtained (o. 
Bahr a. Bun«n, A. 187,1). 

_ Zinc nitrate Zn(NO,),.6H,0. Zn dissolves 
inHNOgAq with formation of NH.NO, and 
^0“ very dilute HNO,Aq, N,0 is 
evolved. The salt is prepared by evaporating a 
solution of Zn, ZnO, or ZnCO„ in HNO,Aq. 
Large 4-sided prisms; deliquescent; very soluble 
water and alcohol^ melt at 86*4° and boil at 
181° (Ordw^, Am. 8. [2] 27,14); lose 2H,0 in 
vacuo over H,SO. (Vogd a-Beischaner, N. J.P. 
11, 187) : lose all ELO by heating to 106° in 
str^ 01 dry air (Pieiie, A. Oh. [8] 1«, 247). 
8.0. 8*0M at 18° (Olarke^ Teiu of 8pee^ 


vities (newed.) 110). H.P. rZn,0*,N*0*,6H*0] 
.2,180 : [Zn,0,N'0‘Aq] = 102,610 (T*. 8,618), 


P.n. 

1 8.0. 

P.o. 

6 

1*3268 

80 

10 

1*3906 

86 

15 

! 1*4672 

40 

20 

1*6258 

46 

26 

1*6984 

60 


Qravities | 

= 142.180, __ _ __ 

The S.G. of Zn(NO,),Aq and p.c. of Zn)NOi), are 
given by Franz {J.pr. [2] 6, 274) 

8 . 0 . 

1*0496 
1*0968 
1*1476 • 

1*2024 
1*264 

• Zn(NO.,), with HCI gas gives ZnCl„ evolving Ot 
and IJO (Thomas. 0. J. 33, 371). Many basie 
rntratee of zinc are known; they are obtained by 
heating the normal salt, by treating HNO,Aq 
With a large excess of Zn, and by digesting hot 
Zn(NO,), »ith ZnO {v. Schindler, N. j. P. 11, 
137: Vogel a. Reischauer, ibid. ; Ordway, Am. 8. 
[2] 27,14; Orouvelle, A. Ch. [3] 19, 187 1 Wells. 
Ant. 9,804). ’ 

Zirconium nitrates. The nortned * salt 
Zr(NO,), is said to be obtained by evaporating a 
solution of Zr0,.!cH.,0 in excess of HNO,Aq; By 
heating to 100°, the pj/vo-soBZtNjOjisformed; 
and by boiling a dilute aqueous solution of this, 
the baste salt 3Zr0,.2N,0, is produced. 

M. M. P. M. 

NITRATION V. Nitbo- coupounds. 

NITRIC ACID. HNO,. (Spirit of nitre. 
When dilute, aquafortis.) Mol. w. 62*89 (t>. 
infra), [c. -47°) (Berthelot, Bl. (2) 29, 8), 
(86°) (Mitscherlich, P. 18, 162; Millon, J. pr. 
29,337). S.G. 1*662 at 12*6° (Mitscherlich, l.c.); 
1*562 at 16° (Millon, l.e.). VJD. (mixed with izj 
air) at 40*6° = 34*3 (Playfair a. Wanklyn, O.J 
16,142; V. infra). S.U. of HNO,.10H,O = *768, 
HNO,.20H,O = *849, HNO,.60H-O = *93, 
HNO,.100H,O = *963, HNO,.200H,O = *982 
(Thomsen, P. 142,337). H.F. [H,N,0’1 = 41,610; 
[H,0,N0'] = 43,616 ; [H,0',NOj = 63,086; 
-N*,0\n'OJ 


j'N^OjOSH^J 

pNO,0*,H=O j _ 
pNO^O,ffO j 


7,330; 


^ 16,2001 
. 28,906; 
9,836; 


[N»,0«,Aq] = 29,820; [N-'0»Aq,0»] = 36,640; 

[2NO»,0,Aq] = 88,830; [N>0.0',Aq] = 47,660; 

[2NO,0>,Aq) = 72,970; [H,N,0>A.q] = 49,090; 
[HNO’Aq,oj = 18,320 (Th. 2, 199). H.V. 7260 
(Berthelot, C. R. 90,1610). For E.C. ot HNO,Aq 
at different dilutions v. Ostwald (J. pr. [2] 32, 
300). Affinity of HNOjAq approximately the 
same as IIClAq. M.M.1*18 (Perkin, C. ^.667680). 

Oecun-ence.—Ia small quantities in rain¬ 
water, varying from e. *1 to c. 16 pts. per million 
pts. of rain; for measurements v. Goppelsrdder, 
(Pr. TO, 259; 11, 16) ; Warington (C. J. 66, 
637; references are given to various other re¬ 
sults). Ekin (C. J. [2] 9, 64) found HNO, in 
the spring-water of at; uncultivated hill near 
Bath, not exposed to contact with organic matter. 
Salts of HNO, occur in almost all soils, although 
ifot generally in largo quantities; and also in 
the juices of many plants. 

Nitric acid has been known from early GmMi , 
Oeber mentions it (8th cent.); Glauber (17th 
eent.) gave directions for ite prqmration horn 
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Ditro bj tile me ol B.jSO,, lAToisies ihowed 
that this acid oontained O; Cavendish proved 
the presence of N in it, and obtained it by passing 
electric sparks throuKh moist 0 and N. 

Formation. —1. By burning H in Oin presence 
of air (Lavoisier i itolbe, d. 119,176; Hofmann, 
S. 8, 668). The experiments of L. T. Wright 
(C. J. 86, 42) tend to show, althbngh they do 
not absolutely prove, that the HNO, is formed 
by oxidation of NH„ not of N.—2. By passing 
electric sparks for some time through a mixture 
of moist N and 0 (Bottgor, J. pr. 78, 49f4; 
Perrot, 0. B. 49, 204; Bufi a. Hofmann, il. 113, 
140).—8. By exploding air with ejpctrolytio gas 
(H^+0) (Bunsen). Hcmpel’s experiments (B. 
23,1466) show that HNO, is formed when air is 
burnt with 0 and electrolytic gas un#,or pressure 
of several atmos. Hempel also proves that 
oonsiderable quantities of HNO, are formed 
wbemtf js burnt in compressed air in presence 
of strongly compressed 0.—4. By burning air in 
coal-gas (Ilosva, Bl. [3] 2, 7.34); or coal-gas in 
air (Wright, C. J. 35, 42).—5. According to 
Berthelot (0. fl. 108, 643), a very little HNO, is 
formed when ether and P are slowly oxidised 
by air in presence of water.—6. Nitrates are 
formed by the oxidation of nitrogenous animal 
or vegetaUe matter in the soil {v. NiTniFicmoN). 
7. Ozone produces NH.NO, from NH,, and 
NH,NO, easily oxidises to NH,NO, (Carius, A. 
174, 31; SchOnbein, J. pr. 76, 99; Worth a. 
Weber, C. 7,1746; WShler, A. 136, 266).—8. By 
oxidising NH, in presence of moisture; e.g. by 
passing NH, and air over Pt black heated to o. 
800® J by distilling (NH,),SO, and cone. H^SO, 
with K,Cr,0,; or distilling (NII,),SO, with 
KMnO, and dilute H,SO,Aq (Tesai6 du Mothay, 
TP. J. 1871. 260).—9. HNO, is a product of the 
reaction ol NO, with H-SO,; and NaNO, is 
formed by acting on NaOHAq with N,0, (Lunge, 
B. 12,1068).—10. By heating MnCl, or MnSO, 
with NaNO, (Kuhlmann, IP. J. 1862. 239).— 
11. By decomposing Ba(NO,),Aq or Pb(NO,),Aq 
by H,80,Aq, filtering, and concentrating by eva¬ 
poration.—12. By heating NaNO, with AiO,H, 
or SiO, (Wagher, D. P. J. 183, 76). 

Pr^aration. —1. A mixture ol 101 pts. 
thoroughly purified and dry KNO„ in coarse 
powder, and 98 pts. pure H,SO, is heated in a 
capacious glass retoi t, the neck of which passes 
some way into a glass receiver which is kept 
cold. The distillate is again distilled till one- 
third has passed over, when a quantity of cone. 
^SO, equal to the contents of the retort is 
added (when the retort is cold), the receiver is 
changed, and distillation is continued; the dis- 
tillats is again distilled at as low a temperature 
as possible, to get rid of H,SO,; the distillate 
thus obtained is gently wanned, and a current ol 
perfectly dry CO, is passed through it until it is 
quite colourless; oxides ol N are thvs reihoved. 
HNO, may be removed by distilling with a little 
nzea, which decomposes HNO„ giving 0O„ HjO, 
and N.—9. Oommercia) acid is distilled, after 
addition of a little ENO, to deconmose H,BO,, 
nntil a few drops give no pp., when dilated, with 
AgNO,; the receiver is then changed and distil¬ 
lation eontinaed. 

Preparation of fuming nUrie odd .—^The rod 
laming acid consists of a eolation of NO, la 
UNO, s it is a mote powerful oxidiser thanHhe 


ordinary acid. It is prepared by heating a. 
202 pts. KNO, with 68 pts. &BO,andoontincdng 
the distillation as long as liquid comes over; 
the second stage ol the process, whi<^ is 
represented by the equation KHSO, + KNO, 
-=K,SO,-f HNO,, occurs only at a temperature 
so high that part of the HNO, is decomposed 
with formation of NQ,. A better method is to 
arrange the materials so that a portion ol the 
HNO, is reduced to NO, as soon as it is formed; 
this may be done by mixing 100 pts. KNO, with 
Sj) pts. starch, placing the mixture in a large 
retort tho beak of which passes inside a glass 
tube 8 to 4 feet long which tube dips into a glass 
receiver kept very cold, and adding 100 pts. HjSO, 
S.0.1'83. The process goes on almost without 
the application of heat. About 60 pts. red 
fumiirg acid are obtained from 100 pts. ENO, 
(Brunner, Rip. Chim. emp. 8,188). 

Bropcrficj.—Perfectly pure HNO, has not 
been isolated; Eoscoe obtained an acid with 
front 09-6 to 99-8 p.o. HNO, {A. 116,211). Nitric 
acid is a colourless, highly corrosive liquid; ac- 
oqrding to Berthelot it solidities at c. —47°; the 
B.P. is 86®, but decomposition begin;; below this 
temperature; at c. 266® the change 2HNO, 
= 2N0, + H20-r0 is complete. The following 
table shows the process of decomposition by 
heat (Carius, B. 4,828):— 


1 

S.Q, of rapour 

P.o.decom- 

poaitiou 

c.o. of 0 from 

1 g. HNO. 

Alr-l 

H»1 

86® 

2*06 

29*6 

9*63 

8*43 

lOO 

203 

29*1 

11*77 

10*41 

130 

1*92 

27*6 

18*78 

16*62 

160 

1*79 

25*8 

28*96 

26*22 

190 

1*69 

23*0 

49*34 

43*69 

220 

1*42 

20*4 

72*07 

63*79 

260 

1*29 

18*6 

93*03 

82*30 

260 

1*26 

18*0 

100*0 

88*47 

265 

1*24 

17*9 
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1*23 

17*8 




By mixing the vapour from HNO, with dry air, 
Playfair a. Wanklyn (C. J. 15, 142) found tho 
V.D. at 40'6° = 34'3, that calculated from HNO, 
being 31*5. HNO, is slowly and partially decom¬ 
posed by sunlight, giving NO„ O, and H^O; so 
that when exposed to sunlight the acid becomes 
yellow and contains NO^ Solution of HNO, in 
water, and dilation of the liquid, are accom¬ 
panied by production of heat; Thomsen (Th. 8, 
66) gives the following table;—_ 
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CHN0’,a:H"03 


•5 

2005' ' 

1280 

1 

8286 


■ 1*6 

4160 

1560 

2*5 

6276 

1889 

8 

6710 


6 

6666 

668 

10 

7818 

140 

20 

7458 

-22 

40 

7486 

-16 

80 

7421 

29 

100 

7489 


160 

7460 

48 

820 

7498 
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U tbeM TeHalti fere plotted, and a outre drawn, 
with the horiaontal lines showing molecnles ot 
and the vertioal lines showing quantities ot 
beat, the outre shows no signs of irregulaiitys 
hence, Thomsen concludes that the heat of solo* 
Uon and dilution of HNO, does not indicate the 
formation of any definite hydrates of HNO,. 
Considering the results which hare followed a 
rery close and extended examination of the heat 
ot dilation of H,SO, («. especially Pickering, 
0. J. 67, 64), it seems inadvisable to draw conj 
elusions in favour of, or against, the formation 
of hydrates ot HNO,, from the limited number 
of thermal observations made by Thomsen. 
Berthelot (Bl, [2] 22, 530) has also measured 
the heat produced on adding water to HNO, 
already diluted vrith known quantities of water, 
and concludes that a hydrate HN0,.SH,0 exists 
in aqueous solutions ot HNO,. Perkin has de¬ 
termined the magnetic rotatory jiower of HNO, 
and HN0 ,.!cH,0 (0. J. 66, G80) ; his results 
are: -M.M. HNO, = 1-18; M.M. HNOS^2-67H,0 
= 8'C66. Nowbydeducting2'07(M.M.of 2-67H20) 
from 8‘656, we get '986 as the M.M. ot HNO, 
in presence of 2'67H,0', but pure UNO, gave 
M.M. 1'18; hence the water has reduced the 
M.M. of HNO, by 'lOl. From those results, 
Perkin concludes that HNO, and H,0 combine 
to form H,NO,. 

The electrical conductivity of HNO,Aq for 
increasing dilation hag been measured by Kohl- 
rausch a. Grotrian (P. M. [4] 49, 417) and by 
Ostwald {Z. P. 0. 1, 74). Conductivity increases 
slightly with dilution, but soon reaches a maxi¬ 
mum. The behaviour of HNO,Aq in this re¬ 
spect is characteristic of that of the strong 
monobasic acids (c/. also Bonty, C. B. 106,664). 
Boscoe (C. J. 13, 160) has shown that distilling 
HNO,Aq at 760 mm. results in production of an 
acid containing 68 p.o. HNO,; the formula 
2HN0,.3H,0 requires 70 p.o., and HNO,.2H,0 
requires 63*6 p.o., HNO,; the liquid of constant 
B.P. is therefore not a definite hydrate. This 
liquid boils at 120'6° under 735 mm. pressure. 
By distilling at 150 mm. pressure, Boscoe ob¬ 
tained an acid containing 67'6 p.c. HNO,; at 
70 mm. (B.P. 66°-70°) ihe acid contained 66'7 
p.o. HNO,; at pressure greater than 760 mm. 
rather more than 68 p.a. HNO, was present in the 
acid of constant B.P. The percentage of HNO, 
in the liquid obtained by passing dry air into 
HNO,Aq containing from 64 to 68 p.o. HNO,, 
varies with temperature; the higher the tem¬ 
perature the greater the percentage of HNO,. 
For every mixture of HNO, and H,0 there is a 
fixed temperature, whereat HNO, and H,0 eva¬ 
porate in the saoqp proportion as they are pre¬ 
sent in the residual aoid; for 66-2 p.o. HNO, 
this temperature is 100®, for 64'6 p.o. it is 60® 
(Boscoe, l.e. ; for older observations v. Millon, 
>. nr. 29, 849 ; Smith, Ph. 0. 1848. 203). When 
HNO, and H,0 are mixed, the maximum con¬ 
traction takes place for the ratio 2HN0,:8H,0 
(Kolb, A. Oh. [4] 10.140). 

Kolb {A. Oh. [4] 10,186) gives the follovring 
table, diowing weight ot HNO, is 100 pts.*of 
HNO,Aq (t>) at 0® and 16°. The numbers marked 
witt an asteriA were direct^ determined by 
adding a wc^ed exows of CoCO,, and weighing 
the residaar 
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p 

a. 0 . 

OoBtmoUon 

mtoo 

St It® 

lOO'OO 

1-669 

1-680 

0-0000 

99-84* 

1-669* 

1-630* 

0-0004 

90-4V 

1-568* 

1-630* 

0-0010 

99'62® 

1-667* 

1*629* 

0-0014 

97-89* 

1-661* 

1-623* 

0-0066 

97-00 

1-648 

1-620 

0-0090 

96-00 

1-644 

1-616 

0-0120 

„ 96-27* 

1-642* 

1-614* 

0-0142 

94-00 

1-637 

1-609 

00182 

93-01' 

1-633* 

1-506* 

0-0208 

92-00 

1-629 

1-603 

0-0242 

91-00 

1-620 

1-499 

0-0272 

90-00 

1-622 

1-496' 

0-0301 

89-66* 

1-621* 

1-494* 

0-0315 

88-00 

1-614 

1-488 

0-0364 

87-46* 

1-613* 

1-486* .. 

** 6-0369 

86-17* 

1-607* 

1-482 

0-0404 

85-00 

1-603 

1-478 

0-0483 

84-00 

1-499 

1-474 

0-0469 

83-00 

1-495 

1-470 

0-0486 

82-00 

1-492 

1-467 

0-0608 

80-96* 

1-488* 

1-463* 

0-0581 

80-00 

1-484 

1-460 

0-0666 

79-00 

1-481 

1-466 

• 0-0580 

77-66 

1-476 

1-461 

0-0610 

76-00 

1-469 

1-445 

0-0643 

76-00 

1-465 

1-442 

0-0666 

74-01* 

1-402* 

1-438* 

0-0688 

78-00 

1-467 

1-436 

0-0708 

72-39* 

1-456* 

1-432* 

0-0722 

71-24* 

1-460* 

1-429* 

0-0740 

69-96 

1-444 

1-423 

0-0760 

69-20* 

1-441 

1-419* 

0-0771 

68-00 

1-4.35 

1-414 

0-0784 

67-00 

1-430 

1-410 

0-0796 

66-00 

1-426 

1-405 

0-0806 

65-07 

1-420* 

1-400* 

0-0818 

04-00 

1-416 

1-396 

0-0830 

63-69 

1-413 

1-393 

0-0833 

62-00 

•n-404 

1-386 

0-0846 

61-21* 

1-400* 

1-381* 

0-0860 

60-00 

1-393 

1-374 

0-0864 

69-59* 

1-391* 

1-372* 

0-0866 

68-88 

1-387 

1-368 

0-0861 

68-00 

1-382 

1-368 

0-0864 

67-00 

1-376 

1.368 

0-0868 

66-10* 

1-871* 

1-363* 

0-0870 

66-00 

1-865 

1-346 

0-0874 

64-00 

1-869 

1-341 

0-0876 

63-81 

1-358 

1.339 

0-0876 

68-00 

1-353 

1-335 

0-0876 

62-33* 

1-349* 

1.331* 

0-0876 

60-99 

1-341* 

1-323* 

• 0-0872 

49-97 

1-334 

1-817 

0-0867 

49-00 

1-328 

1-312 

0-0862 

, 48-00 

1-321 

1-304 

0-0866 

47-18* 

1-816* 

1-298* 

0-0860 

16-64 

1-812 

1-295 

0-0848 

45-00 

1-800 

1-284 

0-0886 

48-68* 

1-291* 

1-274* 

0-0820 

42-00 

1-280 

1-264 

0-0808 

41-00 

1-274 

1-267 

0-0796 

40-00 

1-267 

1-261 

0-0786 

89-00 

1-260 

1-244 

0-0766 

87-96* 

1-268* 

1-237* 

0-0762 

86-00 

1-240 

1-226 

00740 
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aii. 

Contraotioa 

•eoo 

at U* 

86-00 

1-234 , 

1-218 

0-0729 

83-86* 

1-226* 

1-211* 

0-0718 

82-00 

1-214 

1-198 

•3-0692 

81-00 

1-207 

1-192 

0-0678 

80-00 

1-200 

1-185 

0-0C64 

29-00 

1-194 

1-179 

0-0650 

28-00* 

1-187* 

1-172* 

0-0636 

27-00 

1-180 

1-166 

0-0616. 

26-71 

1-171* 

1-157* 

P-0693 

23-00 

1-163 

1-138 

P-0620 

20-00 

1-132 

1-120 

0-0483 

17-47* 

..1-116 

1-105 

0-/J423 

16-00 

1-099 

1-089 

0-0336 

18-00 

1-086 

1-077 

0-0316 

11-41*,^ 

1-076 

1-067* 

0-0296 

7-25i*^ 

f=- 1-050 

1-046* 

0-0206 

4-00 

1-026 

1-022 

0-0112 

S-OO 

1-013 

1-010 

0-0055 

0-00 

1-000 

1-999 

0-0000 


On adding water to the faming red nitric 
acid, the liquid becomes green, then blue, and 
finally colourless when dilute; rod vapour of 
NO, is evolved, the more rapidly the higher is 
the temperature. The NO, present in the 
faming aeid is slowly decomposed by the 
added water, giving HNO,, which colours the 
liquid blue (the green colour being the result of 
the yellow caused by NO, and the blue caused 
by HNOJ ; on further dilution NO is evolved, 
and only HNO, remains: 

(1) 2NO, + H,0 = HNO, t HNO,; 

(2) 3HNO,=HNO, + 2NO + H,0. 

Beactions. —1. Meat decomposes HNO, to 

NO„ H,0, and 0; the decomposition is complete 
at 0 . 256° (Carius, B. 4, 828).—2. Light slowly 
decomposes HNO, in the same way as heat; 
hence very cone. HNO,Aq kept in an open place 
always contains some NO,.—3. iThe products of 
electrolysis of HNO,Aq vary with the dilation of 
the acid; with acid 2HN0,;3H.,0 no H is evolved 
at first, after a little NO comes off, and then U 
begins, while the NO slowly ceases; as dilution 
increases H is evolved and products of reduction 
—N,Oi, NO, N, and NH,—are produced, the more 
rapid the electrolysis the greater is the quantity 
of H evolved; very dilute acid evolves H only 
without the formation of reduced products (Uour- 
goin, /. Ph. [4] 13, 266 [abstract in C. J. [2] 9, 
886]; Gladstone a.Tribe, G. J.So, 172).—4. Cone. 
HNO,Aq is rapidly reduced by hydrogen occluded 
by Ft or Pd, with oxidation of the H (Q. a. T., 
1^0,Aq is also reduced by many 
metals i the products vary with temperature, 
concentration of the acid, and the nature of the 
metal. Mg witb,/yp_g tacid plus anequalqnan* 
tity, or tw'a me quaiititV' produces H 

alor;v»<a gaseous rednoW'’“'P’^°'^“°*® 

ThelS^Veduotion-products 
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metal (of. Thomsen, Th. 8, S47). Al, OdtPe,*!!^ 
Pb, Snf Zn, and the alkaU metals produce 
NH,NO, and NH,OH, but no nitrous acid or 
nitntes; Bi, Cu, Hg, and Ag produce nitrites, 
but no NH,NO. or NH,OH (Divers, 0. J. 48, 
443; for the combined action of HNO,Aq and 
H,SO,Aq on Zn v. Divers a. Shimidzn, 0. J. 
47, 697). In most cases'mitrates of the metals 
are formed, but sometimes these are decomposed 
with the final formation of oxides, e.g. fib, Sn, 
and W (o. also Veley, Pr. 48,468). Ta, Ti, Au, 
and most of the Pt metals do not react with 
HNOjAq.—6. All the solid non-metals are oxi¬ 
dised by nitric acid.—7. Oxidisable compounds 
are oxidised by HNO,Aq; e.g. ferrous compounds 
are changed to ferric, stannous to stannic, ar- 
seniouB to arsenic; sulphides generally yield 
sulphates'and nitrates.-8. Bydriodio cicid and 
iodides yield H,0, NO, and I.—9. Bydrochlorie 
acid .gives H,0, NOOl, and 01 (o. aqua regia 
under CHnoBBvnmc acid, vol. ii. p. 8 ; Beactions 
No. 17)'.—10. Organic compounds are oxidised 
by HNO,Aq; straw, hay, cotton, Ac., are in¬ 
flamed by the cone, acid (Kraut, B. 14, 301). 
Many organic compounds, especially'thosi of the 
benzenoid class, form nitro- derivatives, H being 
replaced by NO,.—11. With starch, N,0, or a 
mixture of this with NO, is produced; HNO,Aq 
S.O. 1-3 to 1 36 gives almost pure N,0,; if the 
S.G. is greater than 1'35 NO, is also produced; 
if S.6. is less than 1*3 the chief gaseous product 
is NO (Lunge, B. 11,1229,1641). 

Combinations, —1. With water', it is still 
undecided whether a hydrate or hydrates of 
HNO, are produced when HNO, is dissolved in 
water; v. Properties, p. 619.—2. With ammonia 
to form NH,NO,.—3. With dry sulphur dioxide 
to form SO,.NO,j.OH (o. Nmioona debivatives or 
suLPHUB acids in vol. iv.).—4. With some ni¬ 
trates to form acid salts; according to Ditte 
(A. Gh. [6] 18, 320), the nitrates which combine 
with HNO, when dissolved in excess of the acid 
are those of NH,, K, Bb, and Tl.—6. With nitric 
anhydride to lotm. (HN0,),N,0, (">H,N 40 „; v, 
Dinitric acid, infra). 

Detection and Estimation v. Manuals of 
Analysis. " 

Dinitmo acid H2N,0„( = (HNO,)rN,OJ. 
Weber (J. pr. [2] 6, 342) obtained this compound 
by adding very cone, colourless HNO, to melted 
NjO,, and cooling to o. 8° (for details of prepa¬ 
ration o. Weber, l.e). A bluish yellow liquid, so¬ 
lidifying ate. 6°; S.O. l-642atl8°. Fumes in air; 
dissolves in water with production of much heat; 
when gently warmed N,0, is evolved. It is very 
dangerous to keep the compound in sealed tubes 
as expiosions generally occur. Acts as a power¬ 
ful oxidiser; forms NO, derivatives with many 
carbon compounds. The relation of this acid 
to nitric acid is probably similar to that of disol- 
phonic to Bulpbonic acid: H,80, + SO, > H,S,0,; 
2HN0. + N,0, - H,N,0„. M. M. P. M. 

NIISIIDES. Compounds of N with one other 
more positive element. The term is generally 
applied to the binary oomTOands,of N with.B, 
P, Si, and the metals. The meballic nitrl^ 
have for the most part the composition denoted 
by the formulas BN, B,N, or B,N; B - monovalent 
metal. They are mostly obtMned by fibs action 
of ammonia on metallio oxides nr ohloridest 
Irequeiitiy also by the direct actionof atmospiberia 
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nittogen on netols at the moment ot separation 
from their oxides by charcoal. Some metalUo 
nitrides are also obtained by the reaction of 
metals or oxides ot metals with hydrazoio acid, 
HN, (q.v. p. B59). Most of thorn have a metallic 
aspect, are easily decomposed by heat, sometimes 


I»1 

that nitrates are formed in a fertile soil trum NH, 
salts applied to the soil. The foUoving table, 
taken from the article NiTsmoATioii in the first 
edition of this Dictionary iSupp. iii p. 1899), 
exhibits very clearly the oxidation ot KS, salt! 
to nitrates in the soil' - 


Nitrogen exieting aa nitrates in one million farts of drainage water. 



FloU whfob received no 
saltu 

note which received 4001bB. KH 4 adts per Mre, 
between March 10 and 18 

Dates on which 
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drainage water 
was collected 

3 and 4 

6 

T6 

17 

7. 

10 

11 

12 

13 

14 

18 

February 16,1879 

8-4 

8-7 

4-2 

8-3 

8-6 

6-9 

4-8 

■Si 

8-8 , 

4-8 

4-3 

AprU 7,1879 

3-6 

2-9 

3§ 

2-3 


4S-4 

41-8 

25-4 

29-4 

330 

40-4 


with explosion; some of them, however, with¬ 
stand a very high temperature without decom¬ 
position. Many of them are reduced 4<x metals 
by strongly heating in hydrogen or ammonia- 
gas ; heated with water or hydrate of pota|8ium 
they often yield metallic oxides and ammonia; 
they burn when heated in the air. They unite 
with other metallic compounds, especially with 
metalamides. The chief metallic nitrides are 
those of Al, Cu, Or, Fe, Mg, Hg, Mo, Ni, Nb, Pt, 
K, Nb, Ta, Th, ?Sn, Ti, W, U, Y, Zn, and Zr. 
For descriptions of the nitrides v. the several 
metals enumerated abova. M. M. P. M. 

NITBIFICATION. Nitre occurs in many 
parts of the earth. In some places it is found 
as an efflorescence on the surface of the soil; 
it is formed on the sides of caves (generally 
those frequented by animals), on the walls of 
old stables, and in the soil surronnding some of 
the villages in North India (v. Palmer, C. J. [2] 
6, 318). Nitre also occurs in Algeria, Spain, 
iSc.; and very large deposits of NaNO, are found 
in Peru. Nitrates are found in all, or almost 
all, soils, especially in those which are fertile 
and well manured. Nitrates are obtained by 
the artificial oxidation of nitrogenous matters 
in soils, by arranging the conditions so that 
there is first an aocumuletion of nitrogenous 
compounds, and then a slow oxidation in pre¬ 
sence of moisture and some base which com¬ 
bines with the HNO, as it is produced (v. Potas¬ 
sium nitrate, Formation, p. 616). 

That HNO, is formed by the oxidation ot 
nitrogen compounds has been abundantly 
prov^ (eg. by Boussingault, C. B. 82, 477). 
Thera is no convincing experiment il proof that 
the N of the air is oxidised to UNO,, under 
normal naturally occurring conditions. T. 
Wright (0. J. 86,> 42) found that HNO, is 
formed by burning H in air, but that it special 
precautions are taken to remove all NH, 
from the air, HNO, is not formed. Boas- 
singault (O. B. 76, 22) found that there was 
no increase in the total N in a quantity of 
soil rich in N compounds, after keeping in a 
closed vessel full of air for 11 years, although 
there was a mailied increase in the nitrates in 
the soU. Torions experimenters have proved 
that NI^ can be oxidised to HNO,, eg. by 
ozone, by KMnO, and H,SO„ the. («. Nitbio 
aom, Formatioti, p. 618). Experiments con¬ 
ducted at Bothamsted have proved conclusively 


In 1862, Pasteur suggested that ^%oxida- , * 
tion of nitrogen compounds in the sAl fo nitrates 
is accomplished by a living organism, m 1877 
Schloesing a. Muntz (C. B. 84, 301; 86, l0l8) 
showed that nitrification did not take place in 
sewage slowly filtered through a column of pore 
sand and limestone until after 20 days, that 
nitrification then proceeded rapidly, but was 
completely stopped by allowing vapour of chloro¬ 
form free access to the surface of the sand and 
limestone; 7 weeks after the application of 
CHCi„ a little vegetable earth, which was known 
to nitrify easily, was placed on the surface of 
the sand, and then nitrification began again. 

S. a. M. also showed that heating soil to 100° 
destroyed the power of that soil to produce ni¬ 
trates from nitrogenous matter. 

Warington has conducted, at Bothamsted, 
an extensive, laborious, and nccurate, series of 
experiments on nitrification in soils; his me¬ 
moirs are to be found in C. J. 33, 44; 36, 429; 

45, 637 [numerons references here to other 
workers]; 47,758; 51, 118; 63,751; of. also 
Munro, 0. J. 49, 632. The results fully confirm 
the view that th^ nrodiietion of nitrates in soils 
from nitrogenous compounds is due to the ac¬ 
tivity of a living organism. Shmmarising the 
results, Warington says (G. J. 45, 461) Nitri¬ 
fication in soils and waters is found to be strictly 
limited to the range of temperature to which 
the vital activity of low organisms is confined. 
Nitrification is ^so dependent on the presence 
of plant-food suitable to organisms of low 
character. Further proof is afforded by the fact 
that antiseptics are fatal to nitrification. The 
action of heat is equally confirmatory. By 
raising sewage or soil to the temperature of boil¬ 
ing water, its nitrifying power is entirely de¬ 
stroyed. Finally, nitrification can be started in 
boiled sewage, or in other sterilised liquids of 
suitable composition, by the addition of a few 
paAioles of surface soil, or a few drops of a solu¬ 
tion wl)iah has lately nitrified; while, if no such 
addition is made, these liquids may be freely 
exposed to filtered air without nitrification tak¬ 
ing place. . . . Bchloking has apparently ^ven 
a final blow to the theory that air exists in a 
condensed state in the pores of a soil, and may 
on tiiat account exert special oxidising powers, 
by his recent experiments (Amt. de la Science 
agronomique, 1884. 1), showing that the gases 
in a vegetable soil simply occupy the normal 
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volnme dae to temperature and atmospherio 
pressure.’ 

The result of Warington’s exammation ol 
the classes of bodies that undergo nitrification 
in soils is, that all nitrogenous substances which 
jrield ammonia b; the action of organisms ex¬ 
isting in fertile soils are nitrifiable (C.cT. 45,653). 

The conditions under which nitridbation pro¬ 
ceeds in soils, sewage, <!to., are as follows (W. 
O. J. iB, 664 et seg.) (1) A sufficient quantity 
of some base must be present to combine wit^ 
the nitric acid. When the whole of the bases 
present are neutralised the nitrification stops, 
although nitrifiable compounds mayrtill be pre- 
sent. There is a limit to the quantity of alka¬ 
line carbonate which can be present in a liquid 
undergoing Nitrification. This fact raiders im¬ 
possible the nitrification of urine, except when 
dilated with water, because the first product of 
the ac<dai!v>n urine of organisms in the soil is 
NH, carbonate, and unless this be present in 
vety moderate quantity nitrification cannot pro¬ 
ceed. Warington’s experiments showed that 14 
parts urine in 100 water did not nitrify when 
kept in contact with soil containing nitrifying 
organisms tor 173 days. Addition of gypsum 
allows nitrification to proceed in cases where it 
would either not occur or be stopped by the 
presence of NH, carbonate (W., 0. J. 47, 758 j 
Pickard, Ann. de Science agronomique, 1884.302; 
Joulie, ibid. 1884. 289). Thus, whereas a 14 p.c. 
urine solution did not nitrify after 172 days, a 
80 p.c. solution, to which gypsum was added, nitri¬ 
fied after 78 days, and a 50 p.c. solution contain¬ 
ing gypsum nitrified after 161 days. (2) In order 
that a nitrogenous liquid shall nitrify, the con¬ 
centration of the liquid must not exceed a cer¬ 
tain degree (for experiments v. C. J. 45, 662), 
(3) A sufficient quantity of the nitrifying 
organism must be present. The vigour of the 
organisms obtained in different cultivations 
differs considerably. A liquid which refuses to 
nitrify when seeded, because its concentration is 
excessive, may be caused to undergo nitrification 
by seeding it wijh a very vigorous organism, {.e. 
one which has been obtained by cultivation in a 
fairly oono. solution well supplied with nutri¬ 
ment. ‘The plan that has proved moat effective 
in producing rapid nitrification is to make use of 
the sediment lying at the bottom of the vessel in 
which the nitrification of a fairly strong solution 
has been condncted’(W.,I.c.p.665). (4) Stagnant 
liquids of considerable depth nitrify much less 
quickly than a shallow liquid of similar oom- 
^ition, or than a liquid which is poured over 
a porous solid and so brought into contact with 
fresh sfipplies of oxygen. (6) Some quantity of 
oarbon in combination—'organic carbon’—is 
needed for the nourishment of the nitrifying 
organism, but no advantage accrues from^the 
presence of more 0 than is required fm^this pur¬ 
pose (of. Munro, O. J. 49,661 el te^.). (6) Nitri- 
fioation proceeds within certain limits of tem¬ 
perature; the organism seems to be destroyed 
at, or somewhat below, 100°; at 8°-6° nitrifica- 
lion proceeds much more slowly than at dome-, 
what higher temperatures. (7) Light tends to 
decrease, or even stop, the process of nitrifica¬ 
tion (v. W., O. J, 83,44). The product of nitri¬ 
fication is emnetimes a nitrite, sometimes,a 
nitrate, and sometimes both. The exact con¬ 


ditions under which nitrite and nitrate are 
formed have not yet been determined satisfac¬ 
torily. In a later communication (0. J. 69, 
484) Warington describes the isolation of two 
organisms: one of these oxidises ammonia to 
nitrous acid and has no effect on nitrites; the 
other produces neither nitrites nor nitrates in 
ammoniacal solutions, but in absence of ammo¬ 
nia rapidly converts nitrites into nitrates. P. P. 
Prankiand and Q. 0. Prankland {^. 47, 296) 
seem to have isolated a baciUus, which grows 
slowly in broth, and which converts ammoniacal 
salts into filtrates. 

With regard to the distribution of the nitrify¬ 
ing organisms in the soil, Warington’s experi¬ 
ments show that the organisms are not evenly 
distributed below a depth of about 9 inohes in 
clay-soifa (0. J. 46, 649), and that nitrification 
occurs chiefiy, if not altogetlicr, in the surface- 
soil, and rarely in a clay-subsoil 2 or 3 feet from 
the surface (0. J. 61,118). M. M. P. M. 

NPrlllLES. Compounds of the form B.O!N 
where It is an organic radicle. 

Formation.-1. By distilling potassium alkyl 
sulphates (EBSOJ with potassium^ cyanide 
(Dumas, 0. R. 25, 474).—2. From alkyl iodides 
and potassium cyanide in presence of dilute 
alcohol (Schlagdenhauffen, C.il.4S,228; Henry, 
O. B. 104,1181).—8. By dehydrating amides by 
distillation with P^O, or P,S, (Dumas, Malaguti, 

а. Leblanc, A. 64, 333).—4. By distilling organic 
acids with potassiuid' or lead sulphocyanide. 
This reaction is most successful with aromatic 
acids (Krfiss, B. 17, 1766). —6. By boiling the 
formyl derivatives of aromatic amines {e.g. 
(formanilide) with zinc-dust (Oasiorowski, 6. 
17,73).—6. By the action of bromino and NaOH 
on the amide of the acid containing one 0 
atom more: X.CH.,.CONH, + 3Br,-i-8NaOH 
= X.ON4 6NaBr + Na,CO, + 6H,;o. This reac¬ 
tion, which gives a means of descending the 
series, is particularly applicable to the higher 
homoiogues (yield from manoamido = 30 p.c.), 
but the lower the homologue the smaller is the 
yield, till in the case of valeramide hardly any 
nitrile at all is formed, the chief product of the 
reaction being butfylamine (Hofmann, B. 17, 
1406).—7. By distilling the formyl derivatives 
of aromatic monamines with zinc-dust, the yield 
being 10 p.o.-20 p.c. (Oasiorowski a. Merz, B. 
18,1008).—8. By warming the oxim of the corre¬ 
sponding aldehyde with Ao,0.—^9. Aromatic 
nitriles may be formed from diazo- compounds 
by Sandmeyer’s reaction, using cuprous cyanide 
(Sandmeyer, B. 17,2653|. 

Beactions. —1. Beadliy converted into NH, 
and the corresponding acid by heating with 
acids or alkalis. Cold (&no. HClAq forms the 
intermediate amides.—3. Alcohol (1 mol.) and 
gadeous ECl form the salt of an imido-cther, 
e.g. CB^.CH(OEt):NH,Cl.-8. Zinc and. dUuto 
acids yield the corresponding amine (Mendius, 
A. 121, 129).—4. H^S unites, forming a thio- 
amide,s.g.OH,.CS.NHr—6. Sodinntpolymerisee 
many fatty nitriles. Sodium qpting on an alco¬ 
holic eolation of aromatic nitriles often reduces 
them to the aromatic hydrocarbons or their 
hydrides (Bamberger a. Lodter, B. 30,1708).— 

б. EBr combines with nitriles. The product ia 
decomposed by water, fatty nitriles yielding the 
add, while benzonitrile yields bensamiae.-* 
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I. BydroxyUmiru nniteB, (oming amidoxinii 
U.O(MH,);NOH. 

lionitrileB v. OAHBuronts. 

NITB1I.0 - SUOETONAHIHE v. Acetom- 
iMmi. 

HtTBIIO • PROPIONITBILE. A name tor 
iiydrocyanaUline v. vol. i. p. 104. 

N1TB1T£8. SaMs of nitrous acid, HNO,, v. 
Nitrous acid and Niirites, under Nituooen, 
p. 667. 

KITBO- . Use of this ^efix applied to in¬ 
organic compounds ; tor nitro- compounds and 
nitro- salts v. (he element the nitro- compound of 
which ie Bought for, or the salts to the names of 
whichnifro- is prefixed. 'Ihas,nitroferrocyanides 
are desoribod under ferrocyanides, a section of the 
group Oyakides ; nitrochrotnate of ftotassium is 
described under Obbomates. 

HirEO-ACENAPHTHENE C,jH,NOr [165°] 
(J.); [102°] (A.). Formed by nitrati-'g aoe- 
naphthcne dissolved in HOAc (Jandricr, 0. B. 
104,1868; Quincke, B. 20, 009 ; 21, l^b4). Pale- 
yellow needles (by sublimation). Easily reduced 
by zino and HOI to an amido- derivatiA-e, which 
yields a bluish-violet product on oxidation. 

Dinitro-aoenaphthene C|,lIj(NOJj. [206°]. 
Yellow needles, formed at the same time as the 
preceding (Q.; cf. Berthelot, BZ. 8, 250). 

NITBO-ACETIG ACID CH,(NOJCO,H or 
CH.,(ONO)CO.,H. 

Jilthyl etherMk'. (o. 156°). S.O. 2 1-1.33. 
Formed from bromo-* or iodo-aoetic ether and 
silver nitrite at 130°. Extracted with ether 
Fororand, BZ. [2] 31, 636 ; Steiner, B. 15,1605 ; 
Lewkowitsch, J. pr. [2] 20, 163). Oil, smelling 
like nitrous ether. Yields amido. acetic ether 
on redaction. Splits up when boiled for a long 
time, yielding CO^, oxalic ether, and NO. 

HITBOACETAMIDO - DI - METHYL-HY DBO- 
QCIHONE V. Acetyl-di-methyl derivative of 
NrniO-AHIDO-HVDBOQnmONE. 

NITBO-ACET-ANIUNE v. Acetyl derivative 
of Nitbo-aniune. 

HITBO-ACEX-NAPHTHAUDE v. Acetyl de¬ 
rivative of NtTBO-NAMTHYLAMINE. 

NITBO-ACETOHITBILE. A name formerly 
given to fulminio acid (if. vol. ii. p. 817). 

NITBO-ACETONYD-DBEA 

PqX?). [141°]. Obtained by 

nitrating acetonyl-urea (Franchimont a. Klobbie, 
B, T. O. 7, 241). Slender needles, si. sol. water 
and benzene, sol. alcohol and other. Decomposed 
by boiling water, forming a-oxy-isobutyrio acid, 

o-HITBO-ACETOPHENONE C,H,NO, i.e. 
OH,.CO.OgH,NO, [1:2]. Nitro-pkcnyl methyl 
ketone. Formed ^gether with the m- isdtneride, 
by nitration of acetophenone, especially at 40° 
(Engler, B. 18, 2238). Prepared by Imiling o- 
nitro-benzoyl-acetoacctio ether with dilutd HjSO, 
for 8 hours, and extracting with ether (Outhzoit, 
A. 821, 826). Oil, v. sol. alcohol. With PCI, it 
yields ohloro-o-nitro-styrene. Boiling alcoholio 
ammonium sulphide converts it into indigo. 
EMnO, yields o-nitro-benzoio acid. Tin and 
HCi yield o-amido-acetophenone (242°-25a°).j 

m-HitTO>aoeto-pheiions 

0H,.00.0,H,N0.[1:8]. [81°] (Buohka, B. 10, 
1714). Formed by the action of m-nitro-benzoyl 
•hlonde on sodio-acetacetio ether and digesting 
the proiluot with water (Qevekoht, B, 16, 808^ 


OVtainod also by nitrating acetophenone in the 
cold. Needles, volatile with steam. Yields m- 
nitro-benzoic acid on oxidation. 

Oxim [132°]. Foems a methyl-ether [64*J 
(Gabriel, B. 16, 3063). 

p-Nitro -acetophenonfi CH,.GO.O,H,NO, [1:4]. 
[81°]. formed by the action of p-nitro-bonsoyl 
chloride on sodio-acetacetic ether, and digesting 
the product with water (Gevekoht, If. 16, 2084). 
Formed also by warmingp-nitro-phenyl-propiolic 
acid with dilute H^SO,, or by allowing its ether 
to stand with cone. H.^SO, at 40°, pouring the 
jl-nitro-benzoyl-acetio acid which is formed into 
water, and expelling CO, by boiling (Drewson, 
A. 212, 160; Engler a. Zulke, B. 22, 208). 
Yellow prisma. Yields' chloro-p-nitro-styrena 
with T°C1,. Yields p-amido-ace&phenone [106°] 
on reduction by tin and HOI. 

Phony l-hy dr aside 
CH,.C(N,HPh).C.H,NO,. [132°ly.»'• 

NITBO-ACET-TOLDIDE v. Acetyl deriva¬ 
tive of Nitbo-toluidine. , 

NITBO ACET-XYLIDE v. AesZpZ derivative 

of NtTBO-XYLIDINE. 

DI-NITBO-ACETYLENE-DI-DBEA C.N,H,0, 
t.e. Di-nitroglycol- 

urile. Formed by nitrating aoetylone-di-urea 
(I'ranchimonta. Klobbie, B.T.O.1, 18). Cbarsat 
180°. On boiling with water it is decomposed into 
GO« water, and an isomeride of hydantolo acid. 

NITRO- ACIDS V. Nitro- coupounds. 

(o)-NlTaO-ACBIDINE C„H,NA t.s. 
C„H,(NO,)N. [214°]. Formed, together with 
the two following bodies, by nitrating aoridine 
(Graebe a. Caro, A, 158, 275). Golden-yeliow 
plates (by sublimation), insol. water, si. sol. 
alcohol and ether Its solution in dilate acids 
shows blue fiuorcsccnce. The hydrochloride 
crystallises in yellow prisms. 

(8)-Nitro-acridiBe [154°]. Plates, v. soL hot 
alcohol. Forms salts with acids. 

Di-nltro-acridine 0„H,(NOJ,N. Beddish* 
yellow tablesf-si. sol. aloohol and ether. Does 
not dissolve in dilate acids. 

IBI-NITBO-ACBIDINE CABBOXYUC ACID 
0„H,(NO,),NCO,H. Formed by boding methyl, 
acridine with HNO, (8.G. 1-83) (Bernthsen, A, 
224, 40). Yellow prisms. 

NITBO-AIDEHYDO-BENZOIC ACID 
0,H3(CHO)(NOJ.CO,H [1:2:4]. [160]. 

Formed, together with a small quantity of 
C„H,(CH0)(N0.J.C03H [1:8:4] [184°] by nitra¬ 
ting p-aldehydo-benzoic acid (L6w, A, 281, 868). 
Four-sided prisms (from water), v. sol. alcohol 
and ether. With acetone and NaOH it forms 
indigo-carboxylic acid.—AgA': si. sdl. water. 

Ethyl ether EtA'. 

NITBO-ALDEHYDO-CINNAUIC ACID 
,O..H.NO, i.s. 0.H,(CH:CH.00,H)(N0J(CIH0J 
[1:2:4]. [194°]. Formed by nitration of aldehydo- 
oinAamic acid ^L3w, A. 231, 376). Prisms. F. 
sol. glacial acetic acid, acetone, and hot water, 
hardly soL ether er chloroform. Does notgive 
the indigo reaction with acetone and NaOH, so 
(hat NO, isprobably not ortho to OHO.—AgA* aq. 

Ethyl ether EtA'. [80°]. Prisma. ' 

NlTBO-AilZABIN «. NirBO-Dt-on-AMiBBA- 
oumom. 

DI.inTBO.ALI.Yl.-ANIUNB U 

0,H,NHOja,(NOJr [76°]. Formed from bromo- 
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m-di-nitro-benzene, dlylatoine, and alwhol 
(Bomburgh, iJ. T. 0. 4,192). Yellow needles. 

Tri-nitro-allyl-aniline C,HJN,0, t.a. 
0 ,H.NH 0 .H,{N 0 ,),. [80°]. Forraed by the 

aoUon of allylamme on ohloto-tri-nitro-benzene 

^^^fTEO^i^LYLlBEHZOYL-ACETIg ETHEE 
Cja.(NOJ.CO.CH(C.H.).CO^t. [4f]. Formod 
(from eounm p-nitro-benzoyl-aoetio ether and 
allyl iodide (Perkin a. Bellenot, 0. J. 49,452). 

HITBO-AKIDO-ACETAllISE (1E1,N,0, t.«. 
CH,(NBLN 0 .J.C 0 NH 2 . Formed by decomposing 
nitro-hydantoin by boiling water (Franchimont 
a. Klobbie, B. T. 0. 7, 239). Long prisms, de- 
oomposing at 130“. 

NITSO - 01 - AHIOO.BENZEEE v. Niibo- 


JfllEKVnENE-nUHlME. _ 

KITBO - AMIDO - BENZENE STILPHONIC 
ACID O.H.N,SO. t.& C„H,(NO^(Niy(SO,H) 

' [ 2 : 1 : 4 ]. '-o'^jfranilino sulphonic acid, bormed 
by heating ( 1 , 2 , 4 )-bromo-nitro-benzene sul¬ 
phonic acid with alcoholic NH, at 180“ (Goslioh, 

A. 180, 103) and by nitrating acetyl-p-amido- 
benzene sulphonic acid (Nietzki, B. 18,294 ; 21, 
8220). The same acid appears to be formed by 
snlphonating o-nitro*anilino (Post a. Ilardtung, 

B. 18,88). Yellow needles, extremely sol. water, 
in. sol. alcohol and UClAq. Boiling aqueous 
KOH converts it into 0 ,H 5 (N 02 )( 0 K)(S 0 ,K). 
HClAq at 180“ yields o-nitro-anilino. 

Salts.-KA'aq. S. 5 at 6 “.-NH,A'. S. 13 
at 0 “.—BaA',2iaq. 8 . -6 at 9“.-CaA', 2Jaq 
(P. a. H.).—PbA', 2aq. S. 2 at C“. 

Chloride C.H,(NO,)(NHJ.SOXl. [60“]. 

Amide [166“]. Yellow needles. 

Nitro-amido-benzene sulphonic acid 
OA(NO»)(^’H::)(St>»H)[l:2:4]. Formed by the 
action of HNO, (1 mol.) onacetyl-amido-benzeno 
m-Bulphonic acid (1 mol.) dissolved in cono. 
H,SO, (Eger, B. 21, 2679 j 22, 847). Yellow 
needles (from water), si. sol. alcohol, almost m- 
Bol. ether.—KA't golden-yellow plates (from 
water).—^NaA': yellow needles, v. soh water. 

Nitro-amido-benzene sulpho**? acid 
O.H,(NOJ(NH,)(Sp,H) [3:1:6]. Formed by 
heating m-nitroaniline sulphate at 120 -170 
with CISO.H (Limpricht, B. 18. 2186). Long 
oolonrless prisms or glistening plates. Easily 
Boloble in hot water, more sparingly in cold. 

Balts.—A'Kaq: long thin glistening red 
prisms or yellowish-red plates.—A'Na2aq: 
«nal 1 yellow plates.—A'.,Ca 4aq: easily soluble 
large orange tables or thick red prisms. 
—A’,Baaq: red tablets or prisms, sparingly 
soluble in cold water. 

Nitro-amido-benzene snlphonie acid 
OA(NOJ.'NBy(SO^)(3:l:4] ? Formed by heat¬ 
ing tn-nitro-aniline with fuming H.^SO, at 160 
(Post a. Hardtung, A. 206, 102 ; B, 13. 40). 
ToUowish-bcown prisms. — BaA' 2aq: long 
spikes. 8 . 14 at 100 “.—CaA',4aq: ■taiall 
QOedles, V. sol. water. This acid is perhaps 
identical with the preceding. 

Nitro-amido-benzene salphoi^io 
OA(NOJ(NHj(SO,H)[4:l:3]. Formed m si^ 
quantity by heating 0 ,H,Br^ 0 s)(S 0 jH) [1:4:8] 
with urahoiio ammonia at 160“ (Thomas, A. 
186,182). Noodles, V- sol. water.—BaA , IJaq. 
B. -16 at 15“. ^ „ 

Nitro-amido-benzene disnlphonio acid 
tya,^OJ(NHJ(SO^),. Formed by the action 


of ammonium' sulphide on di-nitro-benseno di¬ 
snlphonio acid' obtained from nitro-beuzsno 
m-sniphonio acid (Limprioht, B. 8 , 989). 
Very deliquescent mass.—BaA" 2aq. 

(al-NlTBO-AMIDO-BENZOlC ACID 
0 ,hAo. i.e. O.H,(NOJ(NID.OO,^I[2:6:l]. 
Mol. w. 182. Formed by boiling (o)-m-mtt». 
m-uramido-benzoic acid i^.th water (Griess, N. 

6,198; 11, 1734). Yellow needles or prisms, 
m. sol. hot water, v. sol. hot alcohol. Yields 
pitro-oxy-benzoic acid [169“J. Yields on re¬ 
duction a diamido-benzoio acid which forms 
2 )-phenyleno-^amine on distillation.—BaA g 8aq. 

( 3 )-Nitro-amido-benzoic acid 
OA(NOJ(NHJ.COgH[4:8:l]. [298“]. Form^ 
by boiling ( 8 ).di-nitro-»i-uramido-benzoio acid 
with water (Griess). Formed also by saponi¬ 
fying its acetyl derivative (Kaiser, B. 18, ^46). 
Bed plates or needles. Yields on reduction a 
diamulo-benzoic acid which forms o-pheuylene- 
diamine on distillation.—CaA'gSq: red crystals, 
si. sol. Whfer.—BaA'j 2 aq. 

Ethyl ether Bik'. [139“]. Bed needles. 
Formyl derivative [221°]. (Zehra, B. 
23, 3634). 

Acetyl derivative 

0 ,H,(NO,)(NHAc)CO.jH. [206“], Formed, to¬ 
gether with the ( 2 , 8 , l)-isomeride, by nitrating 
m-acetamido-benzoio acid below 0“ (K.). Yellow 
tabloa.-CaA', 7Aaq.—BaA'j 7aq. 

■y-Nitro-amido-benzoic acid 
O.H,(NOg)(NHg)(CO,H)[2:3:l]. [167“]. Formed 
by boiling ( 7 )-di-nitro-«i-uramido-benzoio acid 
with water (Griess, B. 2,486; 6,199). Formed 
also by saponifying its acetyl derivative which 
is prepared as above (K.). Long yellow needles, 
v. sol. hot water. Yields o-nitro-benzoio acid 
on elimination of NH., (Griess, B. 11,_ 1784). 
Yields on reduction a di-amido-benzoio wid 
which forms o-phenylene-diamine on distilla¬ 
tion.—KA'2aq.—BaA'j 7 aq.—HA'HCl, white 

crystals, decomposed by water. 

Acetyl derivative 

0,ft(N0J(NHAcj.C0,^. [241“]. Colourless 
crystals.—CaA', oaq.—BaA', aq. 

($)-Nitro.amido-beuzoie acid 
C.H,(NO.)(NH,).CO,Ht8:4:l]. [284“]. Formed 
by heating di-nitro-p-uramido-bonzoic acid with 
water (Griess, B. 6 , 866 ). Formed also by heat¬ 
ing C,H,(N0J(0Me).00,,H [3:4:1] with aqueous 
ammonia at 140“-170“ (H, Salkowski, A. 173, 
62). Eeddish-yellow needles (from aloOhoI), si. 
sol. hot water. Yields, on reduction, di-anudo- 
benzoio acid [210“], Converted into wi-nitro- 
benzoio acid by the diazo- reaction.—KA' aq • 
orange prisms.—BaA', 6 aq. 

Eihyl ether EtA', [14^. Formed by 
heating C.H,Br(NOJ.CO,Et[4:S:l]with alcoholic 
NH, for 8 hours at 160“ (Grohmann, B. 98, 
8449)." Yellow crystals. - 

Amide C,H,(NO.J(NH.J.CONH:r [227"]. 
Formed by heating C,H,Br(NOJ.CONH, [4:8:1] 
with alcoholic NH, at 180“ (G.l. Lemon-yellow 
crystals, insol. water, sh sol. alcohol. 

Acetyl derivative 

C,H,(NOJ(NHAo).CO^. [221"]. Fonned by 
nitration of acetyl-p-amido-benzoic acid bwOW 
10“ (Kaiser, B. 18,2948). Thick yellow Mteh 
T. al. soL cold water.—CaA',2ag.—BaA', 8 iaq. 

(ri-Niteo-smido-benscio add 
l‘OX(NOJ(NHJ(COja[) [6:9jl]. C26BT. 
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S'ortnation, 1. By boiling di • nitro - c- 
anunido-benzoio aoid with water (Qriese, B. 11, 
1780).—9. By heating C;H,(NOJ(OEt).COjEt 
with aleoholio KH, at 140° and boiling the re- 
■nlting amide with baryta-water (Hiibner, A. 
196, 21).—8. By heating 0,H.Br(N0J.C0^ 
[2:6:1] with cone. NH,Aq at 146° (Bahlie, it. 198, 
112).-^. From its anjide which is tonned when 
nitio-isatoio acid is warmed with aqueous am¬ 
monia (Kolbe, J.pr. [2] 80,477). 

PrcjierWes.—Slender yellow needles, v. sol. 
boiling water. On elimination of NH, it yields*' 
m-nitro-benzoic acid. •> 

Salts.—KA'2aq.— OaA',Saq. — BaA',3aq: 
T. sol. cold water, si. sol. hot water.—PbA'j 2aq.— 
BA'HOl: needles, decomposed by water. 

Amide 0,H,(N0J(NHJ.C0NH,. [200°-! 

210°]. Tellow needles (from acetoney. 

(Q-Nitro-amido-benzoio acid 
0A(N0J{NHJ{C0.^) [3:?:1]. [204°]. Formed 
by heating 0;H,{N0^(01St)(C0.;Bt) [8:2:1] with 
aiooholio NH, at 130°-160° and saponifying the 
resulting amide (Hiibner, A. 195, 37). Yellow 
needles (from water). On elimination of JHH, it 
yields <m-nitro-benzo!a acid.—KA'.— CaA',2aq. 
—SrA',2aq.—BaA',2aq: purple needles, si. sol. 
cold water. — Pb(OH)A'. — OuA'- — AgA'. — 
BA'HCl: needles. 

Ethyl ether EtA'. [204°]. Plates. 

Amide CA{NO^(NHJ(CONH,). [109°]. 
Yellowplates, almost insol. water and alcohol. 

(i|)-Mitro-sniido-be]Izoio acid 
C.H,(NOJ(NH,).CO,H [6:3:1]. [208°]. Formed 
by reducing s-m-nitro-benzoio acid with NH, 
and (Hubner, A. 222, 81). Small golden 
prisms [from water). On elimination of NH, it 
yields m-nitro-benzoio acid. Beduces to di- 
amido-benzoio acid which, when distilled with 
steam, forms phenylene nt-diamine.—MaA'aq: 
rod needles.—NH,A' 3aq: bright-yellow needles. 
— BaA',4aq. — CaA',6iaq. — PbA',3Jaq. — 
AgA'aq. 

Ethyl etherElA!. [166°]. Yellow needles. 

Di-nitro-o-amido-benzolo acid 0,H,N,Os t.e. 
O.H,(NOJ,(NHJ.CO^. Mol. w. 227. [266°]. 

Formed, together with its methyl ether, by 
heating C,H,(NO.J„(OEt)iC 02 Mo with aqueous 
ammonia (H. Salkowski, B. 4,870; A. 173, 40). 
Golden-yellow scales (from alcohol).—NH,A'aq. 

Methyl ether MeA'. [166°]. Needles. 

Ethyl ether Eth!. [135°]. Laminie. 

Si-nitro-p-amido-beaioio acid 
OA(NOA(NHJ(CO,H) [5:3:4:!]. Ohrysanisie 
acid. [260°]. Formed by the action of aqueous 
ammonia upon 0,H,(NO,),^(OMo)COaH, which is 
a product of the action of warm fuming HNO, 
on anisic acid (Cahours, A. Ch. [3] 2X, 464; 
Beilstein a. KellBdf, A. 128,104), Formed also 
by oxidation of di-nitro-p-tolni&ie by ohromio 
acid mixture (Friederici, B. 11, 1976). rPlates 
[from alcohol), sL sol. cold Aq.—NH.A'.—AgA*. 

Methyl ether MeA'. [144°]. Plates. 

Ethyl ether EiM. [114°]. Plates. 

Aeetyl derivative 

QA(NOJ»fflHAo).CO,H. [270°]. Silky needles. 

BtHre^-aBido-bensoio acid 0,H,N,0. 4 a 
CW(NOJ(NH^,CO,H 16:4:3:1]. Formed by fe- 
dooin^nrysamsio acid with E|S and alooholia 
8H. 1^. a, K.). Mipnte red cmtals, t. sol. 
alot^, d. soh hot water.—NQ,A'aq. Mono- 
olUo pritmitf a:bte>il’OT8:l:l‘800 ; 8'>77°8^« 


ni - BITBO. AinOO - BSNZYl.. HETHYI, 
KETONE 0,H,NA- [SW] Formed by re- 
dneing tri-nitro-benzyl methyl ketone in alco¬ 
holic solution with the theoretical quantity of 
SnCl, and HOI (Dittrich, B. 23,2724). Groups 
of golden-yellow needles (from alcohol). 

NITBO-AMIDO-ISOB0TYI.-BENZENE 
C,H,.C„Iki{NOJ(NHj) [1:2:8]. Nitro-iaohutyl-ami- 
line. [124°]. Formed by saponifying its acetyl 
derivative (Oelzer, B. 21, 2941). Yellow otys- 
tals, V. sol. boiling water. 

Acetyl derivative 

0,H,.C,H,(NO.J(NHAc). [106°]. Obtained by 
nitrating 0,H,.C,H,.NHAo. Yellow needles, v. 
si. sol. boiling water. 

Nitro-amido-isobutyl-benzene 
C,H,.C^,(NO,)(NHj) [1:3:4]. [lM-6°]. Formed 
from its acetyl derivative and alcoholic potash 
(Gelzer, B. 20, 8254). Orange crystals, sL sol. 
hot water. 

Acetyl derivative " "■ 

0,H,.O.H,(NOJ(NHAc). [105°]. (262°). Yellow 
needles. Obtained from 0,H,.CjHj.NHA«'[l:4] 
and fuming HNO, at 0°. 

Di-nitro-amido-isobutyl benzene 
0,H,(0,H,)(N0,),(NH,). [127°]. Got by heating 
di-nitro-isobutyl-phenol [93°] with NH,Aq at 
176° (Barr, B. 21, 1644). Yellow needles. 

p-NITBO -DI-AMIDO-Dl - I8OB0TYL - TEI. 
PHENYX-METHAH E 

0,H.(NOJ.CH(0,H,(NHJ.C.H,),. [126°]. 

Formed from p-nitro-benzoic aldehyde,p-amido- 
isobutyl-benzene, and cone. ILSO, (Bischler, B 
21, 3207). Yellow needles. Its hydrochloride 
and platinochloride are both crystalline. Its di¬ 
acetyl derivative melts at 114°, and its di-benz¬ 
oyl derivative at 126°. 

m-Nitro-di-p-amido-di - isobutyl-tri - phenyl, 
methane Oj-H^NjO,. [66°]. Formed from m- 
nitro-benzoio aldehyde, p-amido-isobutyl-benz- 
eue, and none. H,SO,. 

Di-beneoyl derivativellli°]. Plates. 

(a).NIIB0-o-AlUl)0.ClNKAMIC ACID 
0,H,N,0, C,H,(Niy(NO,).CH:OH.CO,H? 
[240°]. ForiSed from o-amido-cinnamio acid 
(1 pt.), oonc. ^80, (16 pts.), and EN 0, (3 pts.) at 
0°. On dilution with water (l3)-nitro-o-amido-oin- 
namio acid separates as brownish needles, while 
the (a)-compound may be ppd. by nearly neu¬ 
tralising the mother-liquor with NaOH (Fried, 
lander a. Lazarus, A. 229, 241). Brown needles. 
Insol. benzene, ether, or petroleum, si. sol. water, 

T. sol. alcohol and acetone. Dissolved by 
mineral acids, but ppd. by sodio acetate. With 
HCl at 160° it gives (a)-nitro.carbostyrit 
(nitro-oxy-quinoline), which forms slender whita 
needles; v. si. sol. alcohol, glacial nc^ic acid, or 
acetone, and does not melt below 32(7’. 

Ethyl ether EtA'. [160°]. Formed, 
along with (/3)-nitro-oarbostyril, by nitrating o. 
ftmidg-cinnamio ether. (Compact brown needles. 

(Bl-Nitro-o-amido-oinnamic acid 
O.Hr(NHJ(NO.).CH:CH.CO,H. [284°]. Pi*, 
pared as above. Brownish-yellow needles. IneoL 
dilute mineral aoiSs, and in water. SoL alkdis. 
With HOI at 160° it gives (B}-nitTO-earbo. 
styril [260°], which orystalhses frma glaetfti 
acetic acid in oompaot yellow needles. - , . 

(8:4!l)-Nitro-aimda-einnamie aeid 
0,H,(NO,)(NHJ.C^(X),H. . (226°). Formed 
by sapom^ng its acetyl' deriraHv*, which is 



m NrrRo-AMnx)4nNMAMio auid. 


(onned bj nitration of aeet]rl‘;P>amido-oinn 4 mia 
aoid (Oawiel a. Herzberg, JB. 16, S021). Bed 
needlea. Sol. hot alcohol and aoetio aeid, leea 
sol. water, nearl; ineol. benzene and ligroln. 

Aeelyl derivative [261'’-266'’]. 

iniX0-AKID0^}.0^80L 
C.H^e(NOJ(NIU(OHl [1:8:6:2]. [118®]. Ob- 
tained by nitrating O^Me(CO^)(NFAo)(OHl 
[1:8:5:2] and saponifying the resulting acetyl 
derivative (Nictzki a. Buppert, B, 23, 8478). 
Brownish-red needles (from alcohol). 

Di-aeetyl derivative 
C,H,Me(NOJ(NHAc)(OAo). [146®]. 

Bitro-amldo-cresol. Methyl ether. 
O.H^e(NOJ(NH,)(OMe) [1:2:4:6]. [182®]. 

Formed from its acetyl derivative. Needles. 
On elimination of NH., and reduction 4 yields 
C^.Me(N]^(OMe) [111®]. Beduction yields 
OAMe(NH]),OMe [166®]. 

Acetyl derivative 

C)AMe(Ha,r;NHAc)(OMe). [166®]. Formed 
from OjH,Me(NHAc)(OMe) in HO Ac by treat- 
ment'-with HNO, (S.Q. 1'48) (Limpach, B. 22, 
789). Needles. 

Nitro-u-amido.oresol Methyl ether of the 
acetyl derivative 

0,^fC^NHAo)(NOj)(OMe) [1:8:4]. MethyldeH- 
vative of acetyl-niiro-oxy-bcneylamine. [137®]. 
Formed by nitrating CgH,(CH 2 .NHAo)(OMe) in 
the cold (Ooldschmidt a. Polonowska, B. 20, 
2410). Prisms, v. si. sol. hot water. Yields 
nitro-anisio acid on oxidation. 

Di-nitro-amido-m-cresol 

O^Me(NOJ,(NH,)OH. [161°] (L. a. D.); 

[166°] (E. a. 0.). Formed by reducing tri-nitro- 
aresol 0,HMe(NO.J,OH [1:2;4:6:8] with H^S and 
alcoholic NH, (Kellner a. Boilstein, A, 128,166; 
liiebermann a. Dorp, A. 163, 104; Emmerling 
a. Oppenheim, B. 9,1094). Thin yellow needles 
(from hot water). 

Si-nitro-amido-m-cresol 

O.HMe(NOJ,(NH,)(OH) [1:2 or 6:4:6:3]. [160®]. 
Formed by nitrating C,H,Me(CO.,H)(NHAo)(OH) 
(Nietzki a. Buppert, B. 23, 3479). Large red 
needles. Perhaps identical with'Xue preceding. 

Mono-aeetyliierivative. [226®]. 

Di-aeetyl derivative. [176®]. 

HITBO-AinSO-lSO.CYUENli 
0,H,(N0,)(NHJPrMe [®:6or6:3:l]. Formed 
from its phthalyl denvative by heating with 
oono. HOI tor 24 hoars at 180® (Kelbe a. Worth, 
A. 321,176). Oil. Volatile with steam. 

Senioyl derivative 

0,H^0J(NHBz)PrMe. [177^. Formed by 
nitration of the benzoyl derivative of amido-iao- 
^mene. 

Phthalyl derivative 
(OA^OjrFrMo)AO,0^,. [167*^. Formed by 
nitration of the phthalyl derivative of amido- 
iso-cymene. 

Sl-iiitro-amid(Mymene 0,HMePr(N0J,|lNH,]i 
[1:4:2:6:3]. [118®-11&®]. From the ethylether 
u di-nitro-thymol and alooholic NH, at I80® 
(Haasara, 0. 19, 160). Yellow tables (from 
Wate alcohol), si. sol. not water. 

>ITB0.«-A1CI1)0-ETKYI-BENZENS 
0A(0,HJ(K0J(NH,) [1:3:4]. [47®]. YeUowish. 
red prisma. alo&ol, ether, benzene, ohloro* 
form, and OS^ more sparingly in ligr^ The 
aaatyl eompo^ is (Afatined by eaten) nitration 
•f nastyl-p-s nti do.e t hy bbe naen e , 


Acetyl derivative 

0,H,(0,H.)(NO,)(NHAo); [AT®!; long yellow 
sUky needles, extremely aolnblo in alcohol, ether, 
Ac., less easily in ligroin (Paucksoh, B. 17,769). 

Di-nitro-p-amido-ethyl-benaene 
0,H,(C,H,)(N0J,NH,[1:8:6:4]. [186®]. Orange, 
yellow prisms. Sol. benzene and chloroform, 
less co^y in alcohol ai^ ether. The acetyl 
derivative is obtained by'nitration of acetyl-y. 
amido-ethyl-benzene. 

Acetyl derivative 
'0,H,(OA)(NOJ,NHAo: [182®]-, needles. 

HIIBO-AUIDO-HYSBOQTTINONB. 

Aeetyl-di-methyl derivative 
0,H,(NO,)(NHAo)(OMe),: [184®]; yellowneedles. 
Formed by nitration of acetyl-amido4i-methyl- 
hydroquinone (Baessler, B. 17, 2121). 

NIIB6.AUlD0-HYDB0I0I.VQllIH0irE 
0,HMe(N0J(NH,)(0H)r Formed by reducing 
di-nityo-hymrotoluqainone with SnOl, (Eehr. 
mann a. Brasob, d. pr. [2] 89,389). Its hydro- 
ohloridsi-crystallises in long yellowneedles 
changing to small plates. 

NITBO-AHISO-HESITYLENS 
0,HMe,(N0,)(NH,). [73°]. Nitro-miiidine. 

Formed by reducing di-nitro-mcsitylene with 
alcoholio ammonium sulphide (Maule, 0. J. 2, 
116; A. 71,137; Knecht, A. 216,98; Klobbie, 
R. T. 0.6, Sll.-BHOI. -B',H,PtCl..—B',H,PO,. 

Acetyl derivative CjHMe,(NO,)(NHAo). 
[191®]. Formed by nitrating aoetyl-mesidine 
(Biedermann a. Ledoux,''B. 8, 68; Ladenburg, 
B. 7, 1183 ; A. 179,163). Silky needlea, m. sol. 
alcohol. Feeble base. 

Benzoyl derieafivaCaHMe,(NOJ(NHBz). 
[168-6°]. Formed by nitrating benzoyl-mesidine 
(Schack, B. 10,1711). 

Nitro-di-amido-me8ityteneCsMe,(NO,)(NHj),. 
[184®]. Formed, together with di-nitro-amido- 
mesitylene by reduction of tri-nitro-mesitylene 
by alcoholio ammonium sulphide (Fittig, A. 141, 
189). Orange laminin (from water) or monoclinic 
crystals (from alcohol); o:5:c -1-625:1: -417; 
8 = 60° 4'(Lang, A. 141, 140; Hintze, A. 286; 
183), V, si. sol. cold water.—B'TL,Cl,: tables. 

l)i-nitro-amido-mesityleneO,Me,(NOJ,(NH,). 
IH-nitro-mesidine. [W4®]. Formed as above. 
Sulphur-yellow crystals (from alcohol), insol. 
water. Very feeble base, its hydrochloride being 
decomposed by water. 

Acetyl derivative 0,Me,(N0,),(NHAc). 
[276°]. S. (alcohol) 6 at 78®. Formed by 
nitrating the acetyl derivative of nitro-amido- 
mesitylene. Needles. 

HITBO-AHIBO - SI - HETHYL-ANILXirE «. 

Nrrao-rnBNYiJiNE-w-KETBYn-iJiAunra. 

TE!t'BA.NITBO.SI.HSIH,YL.DI.AlIISO.DI. 
FEEKYL-HETHANE. Di-nitro- derivative 
CH,(0,H,(N0J,.NMe.N0Jr Formed by the ao- 
tion of HNO, (S.O. 1-48) on C1^0.H,NMe,l, 
dissolved in HOAc (Bomburgh, B. T. O. 7, 22^. 
Decomposes at 218°. On boiling with aqueous 
KOH it gives off methylamine. CrO, in HOAo 
forms CO(OA(NOJ,NMeH)r 

NITBO-AJ(IDO-KETHYI.-aTrnCO£IHS 

C801«J. Formed by 
heating obloro.mtro-(lV. 8).methyl.quinoUne 
with alcoholio NH. at 190® (doaiad a. Umpaobi 
A 21,1966). TaUew needles (fteafcaltwhwb 



627 


NTTROjAMIDO-PHENOL. 


inTBO-A]nOO-(a)-irAPHTHOIO ACID 

0,A{N0^{NHJ-C0,H. [o UO®]. 
Formed by rednoins di-nUro-naphihoio aoid 
[116'^ with H,S and NH, (Ekstrand, J. pr. [2J 
88, 371; B. 19,1985). Needles (irom water). 

Kitro-amido.(/3)-naphthaio acid 
0,A(N0,)(NBL,).00^. [236"]. Formed by 

rednoing di-nitro-(0)-paphthoio aoid [226^] 
(Kkstrand, J. pr, [2] A, 801). Stellate groups 
of small needles.—HA'HCl: needles. 

Hitro-anuda-(a)-naphthoio aoid. Acetyl 
derivative 0,.H,(NO,)(NHAo)CO,H. [269“]. 
Formed by nitrating the acetyl derivative of 
(4'?, l)-amido-naphthoio aoid (Ekstrand, J. pr. 
[2] 88, 247). Yellow needles, v. sol. alcohol. 

ITitro-amido-naphthoio aoid 
0,.H,(NOJ{NH,)CO,H [4':1':1]. Anhydride 

0,^,(N0j)<^qq > Nitro-naphthosty^l. [300"]. 

Formed by nitrating naphthostyril (Ekstrand, 
X pr, [2] 38, 180). Cringe needles (irom 
HOAo). •' 

Di-nitro-amido-naphthoio aoid. Anhydride 

0.,H,(N0J,<gQ >. [above 290"]. Formed by 

nitrating the preceding anhydride (E.). Plates, 
V. si. sol. HOAc and alcohol. 

inTRO-AlHDO-(a)-KAPHTHOL O.JIAO, 
i.e. 0,oH,(NH,)(NO.JOH. [130"]. Formed by re¬ 
ducing di-nitro-(a)-naphlhol with ammonium 
sulphide (Ebell, B. 8, 664). Small yellowish 
needles, insol. water, soh alcohol. 

Benzoyl derivative 0|jH,BzN,Oj. 
[168"]. Small rod needles (from alcohol) 
(Httbnor, .1. 208, 332). 

N itro-di-amido-(a) -naph thol. Tri-acetyl 
derivative 0„H,(NO,)(NHAc),OAc. [235"]. 
Formed by nitrating 0|,H,(NHAo)jOAo [280“] 
(Meerson, B. 21, 1195). Yellow powder, yield¬ 
ing phthalic aoid on oxidation by potassium 
permanganate. Faming HClAq converts it into 

0„H.(NO,)(NH,)<;2>CMe, whence boiling di¬ 
lute potash forma 0,.H.(NOj)(OH)<;^^CMe 

erystallising in brown needles [163"]. 

jriTRO-AKIDO-KAPHTHOI, 8tTI<PH0NI0 
AOIDO„H.NjSO.i.e.O,.H,(NO,)(NBy(OH)SO,H. 
Formed by reducing di-nitro-naphthol snlphonio 
aoid with SnCl, (Lauterbach, B. 14, 2029). 
Golden-yellow plates, m. sol. hot water. Its 
alkaline solution is blood-red. 

HITBO-AHIDO-TETBA-OXY-BENZENE 


0,(N0J(NH2)(0H)4. Formed by partial reduc¬ 
tion of di-nitro-di-oxy-quinone (nitranilio aoid) 
with BnCl|. Small violet needles, nearly insol. 
alcohol, ether, and benzene (Nietzki a. Benokiser, 
B. 16, 2094; 18,660^. Its alkaline solution is 
readily oxidised by the air to nitro-amido-di- 
oxy-quinone Os(NOj)(NHj)(OH),0,. Nitrousiaoid 
converts it into nitro-diazo-di-oxy-qninone 

^'^mi^'S-^raa.PHENOI. O.H,N,0, As. 
0A(N0J(NH,).0H [6:2:1]. [111"]. Formed by 
rMuoing the corresponding di-nitro-phenol with 
ammonium Baii>hide (Post a. Stuckenberg, A. 
305, 86). Bed needles, si. sol. water, v. col. 
aloohol and ether. Gives a dirty-green colour 
wtth FeOlt.—: colourless pyramids. 

intro-o-amldo-phenol. Uethgl ether 
OJI^OJ(N£U(OUa) [8:I>1]. [76"]. I^rmed 


from .C.H,(NOJ,{OMe) [118«] by heating with 
alcoholic ammonia at 190" (B8ntlin,B.ll,2106). 
Long yellow needles. 

Nitro-o-amido-phenol 0,H,(NOJ(NHi).OH 
[4:2:1]. [143®]. Obtained by reducing the cor¬ 
responding di-nitro-phen^I with ammonium 
sulphide (Laurent a. Gerhardt, Compt. Ohim. 
1849, 468 p A. 76, 68; Post q. Stuckenberg, A. 
206, 71). Orange prisms (containing aq) melt¬ 
ing at 80° to 90° or anhydrous crystallinecrusts, 
melting at 142"; v. sol. hot water, alcohol, and 
•ether.—C„H 5 KNjO, 0 ,H,N,Oj: dark-red nodules. 
—AgHA": brownish-yellow pp. (L. a. G.). 

Benzoyl derivative 0„H,BzN,0,. [above 
200"]. Ye'Uow needles, si. sol. alcohol. 

Nitro-benzoyl derivative [218°]. 

Metiiyl ether 0,H,(NCk,)(NH.J(OMo). 
Nitro-anisidine. Formed by reducing 
C„H,(NO.,).^(OMe) by alcoholic ammonium sul¬ 
phide (Cahours, A. 74, 301). Long gajnet-red 
needles, insol. cold, sol. boiling, water.—B'HGl. 
-B' 2 H,PtCl,.—B'lIBr.—B'HNO,.—B'jHjSO,. 

Benzoyl derivative of the methyl 
ether O.H,(NO,)(NIIBz)(OMc). Needles (from 
alcohol); m. sol. boiling alcohol. 

Ethyl ether 0„Uj(NOJ(NIlJ(OEt). [97°]. 
Formed by heating the di-ethyl ether of 
di-nitro-di-oxy-s-di-phenyl-hydrazine (hydrazo- 
nitro-phenelole) v,ith cono. HClAq (Andreae, 
J. pr. [2] 21, 318). Yellow needles, m. sol. 
water. Yields p-nitro-phenetolo on elimination 
of araidogen.—B'HCl. 

Nitro-o-amido-phencl 

0,H,(N0,)(NH,)(0H)[6:2:1]. Oarbonyl deri¬ 
vative C.H,(NOj)<^>CO. [241"]. Ob- 

tained by nitrating oarbonyl-o-amido-phenol 
(Ghelmioki, X pr. [2] 42, 441). Long yellow 
needles (from water). Converted by boiling 
KOHAq into nitro-pyroeatechin [170°]. 

Hitro-o-amido-phenol. Acetyl deriva¬ 
tive of the methyl ether 
O.H,(NOj){NHAo)(OMe). [143°]. Formed by 
nitrating 0,UdN,HAc)(OMe)[l:2] (MilhlhSnser, 
A. 207, 242). Yellow needles (from alcohol). 

Nitro-amido-phenol [134°].* Formed by boil- 
ing nitrated wi-phenylene-diamine with aqueous 
KOH (Barbaglia, B. 7, 1269). Orange plates. 

Nitro-m-amido-phenol. Methyl ether 
O.H,(NO,)(NHj)(OMe)[4:8:l]. [129°]. Formed 
by heating (4, 3, l)-di-nitro-amsol6 with alco¬ 
holic NH, at 190° (Bantlin, B. 11, 3106). Yel¬ 
low leaflets (by sublimation). 

Nitro-p-amido-phonol O.H,(NO,)(NHy(OH) 
[3:4:1]. [148°]. Got by saponifying its acetyl 
derivative (Hahle, X pr. [2] 43, 63j, Dark-red 
prisms, forming a violet solution in Alkalis.— 
KA'. HA'HCl: plates or prisms. 

Di-acetyl derivative. [147°]. Formed 
from di-acotyl-p-amido-phenol and fumingHNOg. 
PiBe-yfllow prisms (from dilute alcohol). 

Mfthyl ether 0,H,(OMe)(NOJ(NHJ. 
[123°]. Formed in small quantity by distilling 
0,H,(OMe)(NO,)NMe,OH, a orystalUnecomMund 
got by mixing nitro-p-amido-phenol with NMatOH. 
Crystals. Yields C,H,(OMe)(NOO(NHAo) and 
C.H,(0M6)(N0,)(NH.C1). 

Nitro-p-amidc-ptaenol CA(KOJ(NH^OB. 
[206°]. Formed by boiling ite m-aitro-b^soyl 
derivative with alkalis ^iibnar, A. 910, 882). 
•Colourless needles (Aontainlng aq) 'melting at 



6-28 NITBO-AMIDO-raBNOL. 


183° or anliydt'ous golden needles, melUng at 
306°.—KA.'ljaq: red silky needles.—^NaA.'3aq. 
—BaA', 4aq. 

Nitro-benzoyl derivativs 
O.H,(NO,)(NH,)O.OO.O.H,NO_ [225°]. Formed 
by nitrating bensoyl-p-amido-phenol [228°]. 
Yellow needles (from'HOAo). 

Nitre-di-amido-phenol 0,H,N,0a if. 
0A(N04(NH,),0H[4:6:2:1]. Formed by re¬ 
ducing picric acid with aqueous ammonium 
sulphide (Oriess, A. 154, 202). liong dark- 
yellow needles (containing aq) or narrow plates, 
si. sol. water and alcohol, v. si. sol. ether.— 
(HA'l^^O, 5aq: yellowish needles.—BaA', 2aq; 
ruby-red needles. '' 

Nitro-di-amidc-phenol. Dibenzoyl deri. 
valive 0,H4N0,)(NHBzj,0H. [167?-170°]. 

Formed by nitrating di-benzoyI-(a)-diamido- 
phenol. 

Nitro-di-amido-phbnol. Dibenzoyl deri- 
vativf C.F,,(NO,)(NHBz),OH. [201°]. 
Formed by nitrating (6, 2, l)-di-amido-phenol 
(Post a. Stuokenberg, A. 205, 79). Long brown 
needles, si. sol. alcohol. 

Di-nitro-o-amido-phencl 0„HjN,0j ».«. 
O.H,(NO,),(NH.,)(OH)[6:4:2:1]. Picramic acid. 
[170°]. S. -14 at 22° (Barney, Am. 6, 36). 

Formation. —1. By reduction of picric acid 
(WShler, P. 13, 488; Oirard, A. 88, 281; J. 
1855, 635 j Pugh, A. 96, 83; Lea, J. 1861, 637. 
2. By nitration of nitro-o-amido-phonol 
(Stuokenberg, A. 205, 75), or of benzoyl-o- 
amido-phenol (Hiibner, A. 210, 392). 

Properties.—Bed needles. Converted by 
the diazo- reaction into OjIIjCllNO,)., [110°]. 
The salts do not explode when struck. Cyanogen 
passed into its alcoholic solution forms 'ethoxy- 
earbimidamido - dinitrophenol ’ C,II|„N,0, 

(Griess, B. 15, 448), a crystalline body con¬ 
verted by boiling HClAq into uramidodinitro- 
phenol. 

Salts.—NaA'aq. S. 2-06 at 15-6°. Dark- 
red crystalline ernsts (Smolka, M. 8, 391).— 
MH,A'; orange-red tables. — KA'. — BaA',. — 
OuAV -MgA', 3aq. 8. 5‘58 at’ t7°.—ZnA', aq. 
S.-017 at 23°.—fid A', aq. 8. -08 at 23°; -314 
at 100°. — Hg,A',: red powder. — HgA',aq: 
yellow needles. S. '0.32 at 18° ; -08 at 100°.— 
PbA',: red needles. S. -038 at 20°; -067 at 
100°.-MnA',2aq. S. 1-026 at 19°.—CoA',. S. 
•031 at 100°.—NiA',. S. 0286 at 100°.- AgA'.— 
HA'HOl: reddish-brown needles (Petersen, Z. 
1868,878).-(HA'HCl),PtCl,. 

Acetyl derivative 0,H2(NHJ(K0,)2(0Ac). 
[193°] (Schiff, B. 19, 849). 

Methyl ether C.H,(NHJ(NOJ,(OMe). 
Park-viom needles (from alcohol), insol. cold Aq. 

Di-nltl-o-m-amido-phenol 
CA(N0^,(N^(0H) [6:4:3:!]. [225°]. Formed 
^ warmmg di-nitro-aniiine with alcoholie EOy 
(Lippmann a. Fleissner, M. 7, 96). Bro^isk- 
red crystals, v. si. sol. water. Yields di-nitro- 
resorcin on warming with aqueous alkalis.* Its 
salts explode on heating. — KA'. — BaA',. — 
HgA'.aq. • 

PLnitro-aittido-phenol C,H,(BOJ,(NH,)(Offi. 
[303°]. Formed by the action ot aqneons KH, 
on (i)rtri-nitro-phenol (Henriques, A, 316,834). 
—KA' aq. 

Bl-aitro-amido-plisnol 

OA()^0>),(BHJ(OH) [6;3:4:1], Tsopioramis 


aaid. [170°]. S. -082 at 32°; -81 at 100°. 
Formeq by heating its benzoyl derivative with 
HClAq (Dabney, Am. 6, 83). Yellowish-brown 
needles (from water).—KA': bluish-black crys¬ 
tals (from alcohol). Explodes when heated. 
Benzoyl derivative 

0»H.,(NOJ,{NHBz)(OH). [250°]. Formed by 
heating 0,H,(00.;a)(NHBz)(0H) [1:5:3] die- 
solved in HOAc with HBO, at 80° (D.). Yellow 
plates (from alcohol).-KA'aq.—BaA', 3aq.— 
aaA',4‘aq.-PbA',. 

Bi-rntro-o-amiM-phenol. Benzoyl deriva¬ 
tive 0,H,(NO,),(NHBz).OH [4:37:2:1]. [220°]. 
Formed by nitrating benzoyl-o-amidophenol in 
HOAc at —4° (Hiibner, A. 210, 387). Greenish- 
yellow needles, insol. water. On treatment with 

POCI, it yields O.H,(NO.,),<^>C.O,n,. [219°]. 

—KA'2aq.—NH,A' aq.—BaA',5aq.—ZnA', 3aq. 
—Ag-k': red needles. 

Bi-nitrc-o-amido-phenol. Acetyl deriva¬ 
tive of ^ methyl-ether 0,H,(N 0,),(N HAo)(OMe). 
[157°]. Formed by nitration of o-aoetanisidine 
{Miihlhduser, B. 13, 921; A. 207, 234). Prisma. 

Ti’l-nitro-amido-phenol. Ethyl ether 
C„H(NO..),(NH.J(OEt). Formed by 'heating 
C„H(NO.]),(OEt).NHCO.p!!t with dilute H,SO, 
Kdhler, J. pr. [2] 29, 283). Small yellow needles 
(from alcohol). 

o-NITBO-p-AMIDO-DIPHENYl 0„H„N,0, 
i.s. C.H,(NOJ.C,H,NHr [98°]. Formed by re¬ 
ducing op-di-nitro-diphenyl with ammonium 
sulphide (Schultz, A. 174, 225; 207, 350). 
Beddish-brown moaoclinio crystals; a:b-.o 
= 1-62:1:2-19; /3 = 69° 31'.—B'HCl: needles. 

p-Kitro-p-amido-dlphenyl 
0,H,(NOJ.C.H,.NH,. [198°]. Formed by re¬ 
ducing pp-di-nitro-diphenyl with alcoholic am¬ 
monium sulphide in the cold (Fittig, A. 124,278; 
Schultz, A. 174, 222). Small red needles (from 
alcohol). Gives p-nitro-benzoie aoid on oxida¬ 
tion.—B',H,PtCla. 

Hitro-p-omido-diphenyl. Benzoyl deri¬ 
vative O.H..O.H.(NOJ(NHBz) [1:3:4]. [148°]. 
Formed by nitrating benzoyl-p-amido-diphenyl 
(Hdbner, A. 209, 339). Needles (from HOAc), 
Beduced by tin and I]pAo to 

O.H,.C.H,<^jj>C.O,n.. [198°]. 

Sl-nitr^-amido-diphenyl. Benzoyl deri¬ 
vative 0„H,(NO,).p}HBz. [206°]. Formed by 
nitrating benzoyl-p-amido-diphenyl (HObner). 
Dark-yellow needles (from HOAc). 

mtro-di-arnido-diphenyl 
[4:1]O.H,(NH.,).C.H,(NO.,)(NH,J [1:2:4]. [148^. 
Formed by mixing benzidine sulphate (28 g.) in 
H,SO, (800 g.) with KNO, (10 g.) (Tauber, B. 23, 
796). Long red needles.—ft"II,S 04 Im. 

Bi-nitro^i-p-amido-diphenyi a,,B„N 40 , if. 
OA(JfOJNH, [1:3:4] 

A . IH-nitro-benzidine. 
.H,(NO,)NH, [1:8:4] 

ra21°]. Formed by nitration of di-acetyl-benz. 
idine and saponi&oation ot the product with 
KOH (Brunner a. Witt, B. 20, 1024; of. 
Strakosch, B. 5, 287). Obtained also by byto- 
lysis ot di-nitro-di-phthalyl-benzidine pan- 
^owski, M. 8,471). Bed needles. SoL phenol, 
V. si. sol. alcohol, insdl. water. Its tetiazo-, 
compound combines with o-naphthylamlne-jp* 
salpho&io aoid to tormi a dye-smtf, which d^ 
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muBordantoI eoitoa the shade, of aHzarine- 
Tiolet Bt Sn^ and HOI it is reduced to tetra- 
amido-diphenyl. 

Di-ae»tyt derivative [above 800°]. 
l>l-iiitro.41.^smido-dipheii7l [197°]. Ob¬ 
tained, together with the preceding, by hydro¬ 
lysis ot di-nitro-di-pbthalyl-benzidine (Ban- 
drowski). Yellow needles (from alcohol). 

Si-nitro-di-amido-diphenyl 
[4:8:l]0,H.(NHJ(NO,).O.H,(NO,)(NH,)[l:2or3:4] 
Di-nitro-bemidine. [214°]. Formed by stirring 
ENO, (20'2g.) into benzidine sulphate (28-2g.) 
disBoived in (300 g.) (Tiiuber, A 23, 795). 
Yellow plates (from alcohol). Its azo-com¬ 
pounds dio not dye cotton. 

HITBO-AMIDO-PHEKYI-ACETIC ACID 

U. C.K,(NO,J(NBy.OH,COjH [2:4:1]. 
[186°]. Formed by reducing (4,2,l)-ii-nitro- 
phenyl-acetio acid with aqueous ammonium sul¬ 
phide (Gabriel a. Meyer, B. 14, 824), Beddish- 
yellow needles, ▼. sol. hot water and alcohol, si. 
sol. ether. Forms salts with acids and bases. 
—HA'SCl: colourless needles. 

Methyl ether MeA'. [94°]. 

Ethyl ether EtA'. [100°]. Yeflow 
needles. * 

Nitro-amido-phenyl-acetie acid 
OJH,(NO,)(NHj)CH,.CO.jH [3:4:1]. [144°]. Pre¬ 
pared by sairanification of its nitril^nitro-amido- 
benzyl cyanide) by boiling with HCl (Gabriel, D. 
15,830). Orange-yellow plates or needles. Sol. 
alcohol and ether, iusol. By the action of 
amyl nitrite and HCl it gives (3,4,l)-nitro.diazo- 
•-nitroso-toluoneO^,(N,Cl)(NO.,)(CH,.NO). 

Nitrile 0 ^,(Nb 8 )(NHj).CH 2 CN. [118°]. 

Formed by saponifying its acetyl derivative with 
potash. Orange plates, sol. water and alcohol. 

Acetyl derivative of the nitrile 
OA(NOJ(NHAo).CH,ON. [113°]. Formed by 
nitrating 0 ,H,(NHAo).GH 20 N (Gabriel). Flatvef. 
low needles or plates, sol. alcohol and hot water. 

m-Nitro-a-amido-phenyl-aoetlc acid 
0,H,(NOJ.OH(NH,).CO.,H. [172°]. Formed by 
adding HNO, (1 mol.) to a cold solution of a- 
amido-phenyl-acetic acid in H^SO, (Flochl a. 
Iio 8 , B. 18, 1179). Sillcy needles, v. sol. hot 
water, insol. alcohol.—CuA',: pale-blue needles. 
DI-NITBO-AMIDO-DIFHENYLAMINE 

C 1 JH 10 N 4 O, t.e. 

M:!] C.H,(NHJ.NH.O.H,(NO,), [1:2:4]. [177°]. 

Formed by the action of ohloro-di-nitro-benzene 
on p-phenylene-diamine in alcoholic solution in 
praaenoe of KaOAc (Nietzki, B. 23, 1852). 
Brownish-red plates, si. sol. alcohol. — 
B'0,H,(NOJ,OH: brown needles. 

Acetyl derivative 0 ,^AcN, 04 . [238°]. 
Bed needles. 

Di-ni‘.ro-smido-di]^nylamine [172°]. Fond'ed 
from f»-phenylene-diamine and 0,H,01(N0ba 
(Leymann, B. 15, 1287). . 

HITBO - AUIDO • FEEKYI. • ISOBUIYbSiO 
A0n)-O,,H„NtO4».s. 

OA(NO,l(NHJ.aE[rOHMe.OO,H. [188°]. 
Formed by reducing di-nitro-isobutyrio acid 
with ammonium sulphide (Edeleanu, 0. J. 63, 
66 ^. Bright-red plates. Beduoed by long 
bouingwitb ammonium sulphide to the compound 

[ifl [216°]. 

. p • HnBO . 0 • AMiPO-PHEina-OABBAMIO 

BXHBB. OA(NOJ(H^.NH.OO,St [4:8:1]. 

vot. in.- 


[162°].< Formed by reduction of di-nitro-phenyl- 
nrethane with hot aqueous NH 4 HS (Hager, B. 
17, 2630). Orange-red needles or prisms. Y. 
sol. aloohol, V. si. sol. water. On heating above 
its melting-point it loses EtOn,and is converted 
into nitro-phenylene-urea with the formula 
o.H3(no4)<;Nh^co. 

NITHO-AMIDO-PHEBYI’-ETHAKE «. 

Nn'RO-AMino-BTnYL-nEnzESB. 

NITHO - AMID 0 - DI - PHEinri - ETHYIEHB 
»,,H„N 30 , 4.«. C4H,(NO,).CH:CH.OJH4NH,, 

[230°j. Fomed by reducing di-nitro-di-phenyl- 
ethylene with alcoholic ammonium sulphide 
(Stralcosch,' B. 6 , 329). Purple plates (from 
nitrobenzene).—B'HCl: silky needles, decom- 
posed by#rater. 

Kitro-amido-di-pbenyl-ethyleue 
[2:1] O.H 4 (NO.,).aH;CH.O,H 4 rNH 4 ) [1:2J. Formed 
by reducing di-o-nitro-stilbene, formed*^ the 
action of alcoholic potash on o-nltro-Benzyl 
chloride (Bisohoff, B. 21, 2077). Amorphous 
mass, sol. ether and aloohol. ' 

Di-nitro-amido-phenyl-ethylene v. Di-nitbo- 

ASnnO-STYRENE. 

p - NITHO - DI-p-AMIDO-TBl - PHEHYL . 
METHANE C.H,(N 03 ).CH(C 3 H 4 .NH 4 ) 3 . Prepared 
by heating aniline sulphate (28 pts.) with p- 
nitro-benzoio aldehyde (15 pts.) and ZnCl, 
(20 pts.) at 100° (Fischer, B. 15,677). Barge 
garnet-red crystals (containing C,H,). Yields 
paraleucaniliue on redaction with zinc and HCl. 
—B"H 3 Cl 3 : needles. 

m-Nitro-di-p-amido-tri-phenyl-methane 
[3:1] C„H4fN0lCH(C.H,.NH3[l:4])3. [136°]. 

Prepared by heating m-nitrp-benzoio alddhyds 
with aniline hydrochloride and ZnCl, (Fischer 
a. Ziegler, B. 13, 071). Light-yellow crystals, 
sol. ether. Crystallises with CjH, in yellow 
conceutrio crystals [81°]. 

NITBO.AMIDO - PHENYL. (a). NAFETHYL- 
AMINE C,„H„N,0, t.e. 

0 „HrNH.C„H,(N 0 . 4 ).NH, [1:4:2]. [147°]. Formed 
by reducing di.nitro.phenyl-(a)-naphthylamina 
with alcoholic aidlh'onium sulphide (Heim, B.21, 
2302). Bark-yellow needles (from dilate aloo¬ 
hol). Gives a dark-green solution in H,S 04 . 

Nitro.amido-phenyl-( 8 )-naphthylamiBS 
C„H,.NH.C.H,,(NO.,).NH, [1:4:2]. [196°]. Forrned 
by reducing di-nitro-phenyl-( 8 )-naphthylamine 
(Heim, B. 21, 690). Needles or prisms, m. sol. 
aloohol. Dyes silk golden-yellow. Cone. 
ItjSO, forms a yellow solution turned green by 
heating. 

Acetyl dcritioft’tie C„H|,AoN,Or [200°]. 
Orange-red needles (from alcohol). 

p-NITEO -o - AMIDO -PHENYL - PBOPIONIO 
ACID C,H,„N ,04 i.e. 

C,H 4 (NO,)CHrCH(NH,J.COaH. Formed from 
a-amido-phenyl-propionio acid, H 2 SO 4 , and 
HNO, (Erlenmeyer a. Lipp, A. 219, 918). Fluffy 
white mass (from alcohol), or prisms in stars 
(containing llaq) (from water). SI. sol. aloohol, 
m. sol. water, insol. other, v. sol. ammonia. 
Neutral to litmus. Bitter-sweet taste. Toms 
browq at 220°, decomposes at 240°-246°. Give^ 
on oxidation by chromic mixture.p-nitro-benaoio 
aoid. Boiled with KOH it gives off Nl^,— 
HA'Hd. Needles in rosettes.—CuA', 3aq. 

Nltro-amido- 8 -phenyl-propionlo aeld 
[ai! 4 :l] 0 ,H,(NO,)(NHja.,H,.COjH. NUro-amiia- 

MM 
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hydroeinnamie add. [146°]. Bed oz^stala. 
Sol. water, alaohol, ether, and benzene. The 
aoetyl derivatlTe ii formed by nitration of 
gmido-jS-phenyl-propionio aoid. 

Acetyl derivative [174°]. Long yellow 
needles. Sol. alcohol and benzene, si. sol. cold 
water and ether (Gabriel, B. 16,844). 

Nitro-amido-phenyl-propionio aoid 
[a:4:l]0A(N0,)(N1^.0Hr0Hr00jH. ^89°]. 

Prepared by rednotion of di-nitro-phenyi pro- 
pionio acid with aqueous ammonium sulphide 
(Gabriel a. Zimmermann, B. 12, 601). Platel, 
«r Sat needles. Sol. alcohol, ether, and rcetic 
aoid, insol. CS.^. 

Si-nitro-amido-S-phenyl-propiomc aoid 
[6:8:4;1] O.H,(NO.),(NH,)OH,.OHrCO,,H. [194°]. 
Formed by heating 0,H,(N02)j(0Me).ff,H,.C0jH 
with ammonia in sealed tubes at 100° (Stdhr, A. 
225, 87). Yellow, noodles, v. si. sol. water. 
DoeBin-ot form s^ts with acids.—NH,A.'.— 
BaA'.lM. 

Methyl ether ilek'. [102°]. 

' Ethyl ether-EtM. [95°]. 
DI-HlTEO-AMlDO-PHESYl-mYI-AMINE 
0,H.(NH,).NH.C,H,(NOJ,. [184°]. Formed 

from tolyiene-dianiine [99°] and 0 ,H,C 3 (N 03 ), 
(Leymann, B, 15,1237). Bed tables. 

Formyl derivative [167°]. 

Acetyl derivative [164°]. 
J)-lfITBO.DI.o-AMIDO-PHi;NYL.DI-TOI.TI.. 
KliTHANK O,H,(NO,).OH(0,H..NHJr 

(a)-Isomeride. [172°]. Formed from p-nitro- 
benzoio aldehyde, p-toluidine, HClAq and alco¬ 
hol (Bisohler, B. 20, 3302). Crystallises from 
benzene in needles (containing v. si. sol. 

cold alcohol.-B"a]PtCl.. 

(3)-lBomeride. [127°]. Formed from p-nitro- 
benzoio aldehyde, p-toluidine, and cone. a,SO, 
(Bischler, B. 20, 3304). Yellow plates, v. sol. 
benzene and warm alcohol, si. sol. ligro'in.— 
B''H,CV-B"H,PtCl,. 

Bi-acetyl derivative [136°]. 
Di-beneoyl derivative [162°]. 
m-Nitio-di-o-amido-phenTl-di-tolyl-methaiie 
[8:l]0,H.(NOJ.CH{C,HrNH,)V 

[ii)-l8omen£e. [128^. Formed by the action 
of HCl on a mixture of m-nitro-benzoio aldehyde 
and p-toluidine. 

(^)-Isomeride. [86°]. Formed from m-nitro- 
benzoio aldehyde, p-toluidine and H,SO, 
(Bischler, B. 21, 3207). Yellowish needles, v. 
sol. hot alcohol.—^B"HjPtCl,. 

Bi-acetyl derivative. [104°]. 
Bi-beneoyl derivative. [148°]. 
p-Hltro-di-m-amido-pbenyl-di-tolyl-methane 
[4:1]OA(NO,).CH(0,H-NH,),. Prepared by 
neatii^ o-tolnidine sulphate withp-nitro-benzoio 
dcUl^s and ZnCl, at 100° (Fischer, B. 16, 
•78). Small yellow crystals (containing 0A)- 
m-KnBO.DI.AMIDO-PHENYL.MpXYl.Yt. 
MBTHAHBO,H,(NO,).OH(0,H,Me,.NH4,. f92°]. 
Formed by condensing m-nitro-benzqio alde¬ 
hyde with m-xylidine (Bisohler, B. 21, 8216). 
Plates.—B'Tyil,; yellow plates.—B"H,PtCllr 
Aeetyl aerivativi. [182°]. Needles. 
Beneoyl derivative. [186°]. 
p-Nitro^-o-amida.phenyl.di-zylyl.methand’ 
0X(N0,).0H(0AM6rNHJr [90^- Formed 
by eondenslng p-nitro-benzoio aldehyde with 
m-xylidine by ^SO. (B.). Yellow needles.— 
D’U Ctr-B"HJPt01r' - 


Bi-acetyl derivative. [88°]. 

Bi-benioyl derivative. [192®!. Keedlos. 

DI.N1TB0.DI.AMID0-DIPHSNYI. IDlr 
PHOMO ACID 

0,H,(N0J(NHJ.0A(N0,)(NH^.S0ja [l:8:4:ia 
Obtained from di-aoetyl-di-amido-diphenyl sul. 
phonic aoid by nitration and saponification 
(Zehra, B. 23,8460). aq. 

Bi-acetyl derivative. Yellow needles. 

s.DI.Nn&0-DI-AMID0.QDIK0NE 
0.(NOJ,(NH,},0, [1:4:2;6:3:6]. Prepared by dis- 
solving s-di-amido-di-imido-benzene nitrate 
a.H,(NHJfj(NH),(HNOJ, (1 pt.) in cone. H,SO, 
(16 to 20 pts.) at about 10°. On adding lumps 
of ice to the mixture, the compound orysti^ises 
out in dark-yellow needles. It is practically 
insoluble in ^ indifferent solvents. Very weak 
base, whose salts are readily decomposed by 
water. By wanning with dilute EOH, ammonia 
is evolved, and the E salt of nitranilic aoid 
0,(NO,)j(OK),0,s6^arateaont. Bystannousohlor- 
ide it- is reduced to tetra-amido-hydroquinone 
0,(NIL),(0H),, [1;2;4:6:3:6] (Nietzki, B. 20,2116). 

NITBO-AMIDO-BESORCIN 0,H,N,0, «.«. 

0,ri,(N0J(NHJ(0H),. [170°]. Fenced by re¬ 
duction of di-nitro-resorcin with ammonium 
sulphide (Benedikt a. Hfibl, M. 2, 825). Dark- 
brown crystals, si. sol. water, v. sol. alcohol,— 
B'fHjSO,: needles. 

Di-nitro-amido-resoroin 

C.H(NO,),(NBy(OH)y [190°]. Obtained by re¬ 
ducing tri-nitro-resorein (styphnio aoid) with 
alcoholic ammonium sulphide (B. a. H.). Cop¬ 
pery leaflets, insol. water, si. sol. alcohol. 

DI-HITEO-p-AMIDO-STYEENE 
0,H,(N0J(NHJ.CH:CH[N0,). Formed by ni¬ 
trating p-amido-cinnamic aoid, 00, being split 
off (Friedlander a. Lazarus, A. 229, 247). 
Slender reddish-brown needles (from alcohol). 
Cone. HjSO, gives off CO, forming a nitro-amido- 
benzoio aldehyde. 

Aeetyl derivative. [252°]. 

Di-nitro-amido-styrene 

0,H,(NO,),(NHJ.CA- Acetyl derivative. 
[212^; needles, sol. alcohol and acetic aoid, si. 
sol. hot water, nearly insol. ether; formed by 
nitration of acetyl-p-amido-cinnamic acid 
(Gabriel a. Herzberg, B. 16,2041). 

NIIBO-AMIDO-IOLDENE v. Nitbo-tolu. 

XDZIfS* 

NITEO-AMIDO-TOLUENE ezo 8VLPEONIO 
ACID O.H,(NOJ(NHJ.OH,SO,H. Formed by 
reducing 0jH3(N0,),.0H,S0,H by NH, and H,3 
(Mohr, A. 221,226). Needles, sol. water.—EA', 
—BaA', 2aq. 

Nitro-amido-tolnene snlphonie acid 
0,H,Me(NO,)(NH,).SO,^ ,X1:2:4:6]. 8. -17 at 

11°. Obtained by sulphonating (2,l,4).nitrop 
toluidine (Foth, A. 230, 800). Yellow needlst 
(from water).—EA'aq.—BaA',4aq. 

Nitro-amido-tolnene snlphonie aoid 
OAMe(NO,)(N^.SO,H[l:8:2:5]. Formedtaw 
acetyl -o-tolnidine by successive sulphonation ahf 
nitration (Nietzki a. Pollini, B. 23,138). § 

NITBO-AMIDO-p-TOLDIC ACID 
0 .H,Me(N 03 )(NHJ 00 ,H [1:2?;8:4]. [246®]. 

Formed by saponifying its acetyl derivative 
(NiementowBki,/.i>r, [2] 40,27). Yellow needles, 
sol. hot water.—EA' 2aq: reddlA-yeUow needles. 

Acetyl derivative [218°]. Formed from 
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aoetyl-omido-tolaio. aoid and HKO, in the odd. 
Xellow needlei, insol. water. 

Kitro-amido-tolnio aeld 

C,H,Me(NOJ(NHJCO,H [1:2:4:6]. [236>n. 

Formed by beating bromo-nitro-toluio acid with 
alooholio NH, at 180° (Fileti a. Crosa, Q. 13, 
298). Silky yellow needles (containing aq). 

SI ■ NITBO • SI. AKISO ■ SITOIYL [3:6:4:11 
0,H^o(NOJ(NH,).0»H^e(N0J(NH,) [1:3:5:4]. 
[267°]. Formed by saponifying Us acetyl deti- 
Tatire (Oerber, B. 21,746). Oarnet-red needles. 

Di-aoetyl derivative. Obtained from 
di-amido-ditolyl. Crystals, decompositig at 320°. 

NIIBO-AMIDO-XYIEHE v. Nitbo-itlimni. 

KITBO-AMISO XYLENE SULFHOMO ACID 
0,H,.N,S0. i.e. C.HMe.4NOJ(NH,)SO,H 
[l;3:2or6:4:6J. Formed by nitration of vt'xylidino 
sulphonio acid (Sartig, A. 230, 338). blender 
needles (from water), si. sol. oold water, insol. 
alcohol.—KA' IJaq.—13aA', I'.aq.—FbA'.aq. 

NITBO-AMTIENE 0,H,N0ji.e. 
0H3.0H(N0,).C,H,. Formed from allyF iodide 
and potassium nitro-ethane (Gal, J. 1873, 833). 
Oil. May be reduced to 0,H,NHj (85°), ,, 

Hitro-amyleue 0 H,.C{N 02 ):CMe,. (166°- 

170°]. Formed from di-methyl-etbyl-carbinol 
and cone. HNO, (llaitinger, M. 2, 289). Oil, I 
sol. alcohol and ether. Dissolves in alkalis and 
gives a blue colour with ENO, and H.,SO,. On 
beating with HClAq it gives NH„ hydroxyl, 
amine, and acetic acid. On beating with water 
it yields nitro-ethane atfd a ketone. MaOEt 
gives a yellow pp. 

EITBO-AElliIC ACID v. Di-NiiEO-M-oir- 


QUINONB. 

0-HlTBO-AEILINE O.H,N.A *•«. 
0,H,(N0,).NH, [2:1]. o-Nitraniline, Mol. w. 
188. [71-6^. 

Formation. —1. By heating o-bromo-nitro- 
benzene with alooholio NH, (Walker a. Zincke, 
B. 6,114).—2. Together with p-nitro-aniline by 
nitration of acetanilide and saponification of the 
product (Kflmer).—3. By heating o-nitro-anisole 
0,H4(N0,)(0Me) with ammonia at 200° (Sal- 
kowwi. A, 174, 278). —4. By reduction of o di- 
nitro-benzene (Binne a. Zincke, B. 7, 1374).— 
6 . By nitration of benzanilide and saponifica¬ 
tion of the product (Lellmann, A. 221, 6). 

Preparation.—1, By splitting off the HSO, 
group from o-nitro-aniline-p-sulphonic acid by 
heati^ it with HCl under pressure. The suf- 
phonio acid can be very readily prepared by 
snlphonation and nitration of acetan Hide (Nietzki 
a. Benokiser, B. 18,294).—2. Twelve pts. of o- 
nitro-phenol are heated with 20 pts. of aqueous 
NH, (85 p.o.) at 160°-170» for 16 hours; the 
product is crystallised from water; the yield 
being about M p.o. "Sf the o-nitro-phenol em¬ 
ployed (Merz a. l^z, B, 19,1749). 

Prqperfies.—Orange needles, m. sol. hbt 
water, v. sol. alcohol, ▼. e. sol. ether. Volatile 
with steam. Does not combine with chlorinated 
qninones (Niemeyer, A. 228, 822). 

Salts. —^B'HOl; plates. Decomposed by 
water into HOI and o-nitro-aniline. 


Formyl derivative 0,H,(NOJ(NHCHO). 
[122°]. Neales (HfiWr a. Herff, A. 209, 867). 

Aee^l derivative 0,H,(NO,)(NHAa). 
[08^. Yellow plates, m. sol. cold water. 
Propionyl derivative [6S°] (Smith, Am. 
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Beneoyl derivative. [94°]. Needles. 
Oaalyl derivative v.OxAua aou>. 
vi-Kitro-anUine C„H,(NO,).NH,[8:l]. [114°], 


20 * 


(286°). S. -114 at 20^; a (afooh3) fo5 at! 
(Carnelley a. Thomson, 0. J. 63,786). 

Formation.—1, By ruduoing m-di-nitro* 
benzene with H^S and alcoholic ammonia (Hof¬ 
mann a. Mfispratt, A. 67,204 j Beilstein a. Kur. 
batofi, A. 170, 44).—2. Together with p-nitro* 
aniline by adding HNO, to a solution of aniline 
pi HjSO, (Hnbncr, A. 208, 299). 

_ Preparation.—A solution of SnCl, (3 mols.) 
in ahiohol saturated with HCl is slowly allowed 
to drop into a well-cooled alcoholic solution of 
ni-di-nitro-bonzene (1 mol.) with continual agi- 
tation (Ansohiitz a. Heusler, B. 19, 2161). 

Propefties .—Long yellow needlFs. Colours 
pine-wood yellow. Gives no colour with bleach¬ 
ing powder. 


Reaction'}. — 1. Cyanogen passed 1n4o its 
alcoholic sol n lion forms a compound with formula 
CJH,{NO,).Nli.C(NH).C(NH).C,H..NO, (Sqpf, 
J.pr. [2] 36, 530).—2. Cyanogen iodide forms a 
green pp. of (C.H,(NO,)NH),0 [2i56°] (Hubper, 
B. 10, 1719).—3. Silver nitrate forms a com¬ 
pound (C,H,(NO,)(NH,)),AgNO, [126°] when 
added to its alcoholic solution (Mixter, Am. 1, 
239).—4. Chlorinated guinoncs dissolved in 
benzene form dark-green crystalline additive 
compounds (Niemeyer, A, 228, 322). 

Salts. —B'HCl. Pearly crystals, v. e. sol. 
water.—B'AjFtCl,. Yellow powder, v. e. sol 
water and alcohol.—B'HBr: plates (Stacdel a. 
Bauer, B. 19,1940).—B'-AC-iG,: crystals. 

Acetyl derivative C.n,(NOJ(NHAo). 
[160°]. (Meldola a. Salmon, G. J. 63, 778 1 
[143°] (Meyer a. Stiiber, A. 165,183). Prisms. 
Beneoyl derivative. [156°]. Plates. 
p-Nitro-anUine O.H,(NO.J(NHJ [4:1]. [147°]. 
S. •077 at 20°; S. (alcohol) 6-84 at 20° (Cor- 
nelley a. Thomson, 0. J. 63, 786). 

Formation. —1. By nitration of the anilides 
of tartaric, succinic, or acetic acid, the product 
being saponified (Arppe, A. 90,147; 93,167; Hof¬ 
mann, Pr. 10, 689; 12, 639), thep-nitro-aniline, 
which is formed at the same time, may be re¬ 
moved by steam-distillation (K6rner).—2. By 
heating [4:l]C,H,(NO.,)(OMe) with ammonia at 
200° (Salkowski, A. 174, 281).—3. By reduction 
of p-di-nitro-benzene (Zincke a. Itinne, B. 7, 
87l}.—4. By heating p-cbloro-nitro-benzena 
with ammonia (Engelhardt a. Lalschinoff, Z, 
1870, 232).—6. By heating p-nitrophenol (0 pts.) 
with aqueous NH, (20 pts.) at 190°-200° for 
several hours; the yield being 58 p.o. (Merz a. 
Biz, B. 19,1763), 

Preparation. —1. Equal volumes of°HNOg 
(S.G. 1-42) and H,SO, are mixed and cooled. 
Acetanilide is gradually added as long as it will 
dissqjve. The cold solution is set aside for b^ 
an hour, .hen poured into water, and the nitro. 
compound crystallised from boiling water. The 
nitro-acetaniUde is saponified by boiling NaOH, 
and the nitraniline orygtallisod from water (Mel. 
doia, C. J. 43,427).—2. 1 kilo, of acetanilide U 
slowly dissolved in 4 kilos, of HjSO,, kept cool by 
stanmng the vessel in a stream of oold water, 
690 grms. of HNO, of S.G. 1*478 (-= 86 px.), ot 
the corresponding quantity of ordinary HNO, 
(1<43) fluted with 1200 gyms, of H,SO, is then 
gradually mn in, tahing cate that the tern- 

V H 2 
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nitboanubIne. 


poratniQ does not rise above 20^> Aftor stdnding, 
the product is poured into cold water, and the 
Xellow pp. of nitracetanilide which separatee ie 
filtered ofl and saponified by boiling with strong 
HCl. The yield is very satisfactory (Nfilting a. 
Collin, B. 17, 21)2; St. J. Friswell, prio. com.). 

Properties.—hong monoclinio needles (from 
water). May be readily sublimed. ’’Not volatile 
with steam. Weak base, its salt being decom¬ 
posed by water. Does not combine with chlor¬ 
inated quinones. Cyanogen iodide at 120° forn^s 
(C.H,(N0J.NH).0 [above ISOOT (Hubner). 

S a 11 s .-B'HC1.-B WtCl,. 

Formyl derivative C„n,(NQ)(NHCHO). 
fl94°]. Formed from formanilide and fuming 
HNO, at —17° (Osborn a. Mixter, Am. 8, b4fi). 

AcetyV*- derivative C,H,(N(i 2 )(NHAo). 
[207°]. Formed by nitrating acetanilide. Prisms. 
Gives Jt-nitro-phensl when boiled with cono. 
KOaAf (jyagner, B. 7, 70). 

Bensoyl derivative [199°]. Needles. 
Bi-nitro-aniline OaHsNjO, i.e. 
0.'H,(NOJj(NH,) [6:2:1]. Mol. w. 183. [138°]. 
S. (96 p.o. alcohol). -62 at 12°. Obtained by 
het»ing the methyl or ethyl ether of c-di-nitro- 
phenol with aqueous ammonia (Salkowski a. 
Behs, B. 7, 870; A. 174, 273). Yellow needles. 
Yields m-di-nitro-benzene on elimination of NH^ 
Acetyl derivative 0,H,(NOa)j(NnAo). 




bi’-nitro-aniline 0 „H,(N 03 )j(NHj) [4:2:1]. 

[170°] (Barr); [188°] (Hentsohcl, J.pr. [2] 34, 
427). S. (96 p.o. alcohol) -76 at 21° (3.); (88 
p.o. alcohol) 6-8 (Budneff, 1871, 202). 

Formation. —1. By the action of alkalis on 
di-nitro-phenyl-citraconimide (Gottlieb, A. 85, 
17).— 2. By heating (l,2,4)-chloro.di-nitro- 
benzene with alcoholic ammonia (Clemm, J.pr, 
[2]1.146).—3.Byhcating[4:2:l]C.H,(NO,),(OMe) 
with NH,Aq at 100' (Salkowski, B. 6, 872; 6, 
139).—4. By heating (4,2,l)-di-nitro-phenol (3 g.) 
with ammonia (10 o.o. of 27 p.o.) for 16 hours at 
176° (Barr, B. 21,1642). 

Properties.—Light-yollow^'risms; v. si. sol. 
boiling water. Does not form salts. 

Reactions.— Elimination of NHj yields m- 
di-nitro-benzene.—2. Cone. KOHAq forms di- 
nitro-phenol [114°] (Willgorodt, B. 9, 979).— 
8. Alcoholic KCy added slowly forms di-nitro- 
amido-phenol [226°] (Lippmann a. Fleissner, M, 
7, 95). 

Acetyl derivative CsH,(NOj)j(NHAo). 
[120°]. Formed by nitration of acetanilide 
(Bndnefl, Z. 1871, 202 ; Ladenburg, B. 17,148). 

Trl-nitro-aniline 0,H,N,0, t.s. 
0A(N0J,(NHJ [6:4:2:1]. Picramide. Mol.w. 
228. [*38°]. Formed by the action of ammonia 
on (l,2,4,6)-ohloro-tri-nitro-benzene (Pisani, A. 
92, 826) or on picric ethers (Liebermann a. 
Palm, B. 8, 278). Formed also by disi^ving 
p-bromo-aniline in cooled BN 0, (8.0. 1*6) (Bager, 
B. 18,2678). Yellow plates with blue chimmer 
(bom alcohol) or monoclinio tables (from HOAc). 
Tin and HOlrednce it to [ri-amido-phenol (Hepp, 
A. 215,860). Nitrous other does not attack it. 
Boiling potash yields picric acid. * ,. 

OombinatUms. — ( 0 ,H,N 40 J_OA‘ Yellow 
prisms, which separate from its solution in 
brasena (Mertens, B. 11, 8^.—B'0,H,.— 
B'0„H„.-F0ANH,; [124°] (Hepp, Bl. m 
>0.4 A.aifi.8591. ^ 
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NiTBocAinniNa. 

NlIXO-AHILIRZ-BITbPEONlO AOlO «. 

NrTBO-AMmO-BBNZBXB-BnLPBOtna AOXD. 

NITBO-ANISIO AOID t). Methyl derivative of 
NlTItO-OZY-BSIlZOIO Acm. 

NITBO-ANISOLE v. Methyl ether of Nixno- 

rHENOL. ,■ 

HIIB0.ANTHBAQ1HN0NS 0,4H,NO« i.s. 
0*H.<^^0.H.(N0,) g 8]. Mol. w. 258. 

[220 ]. Prepared by nitrating anthraquinone 
dissolved in HjSO, by HNO, in the cold (Boeiner, 
B. 16, 1786; Liebermann, B. 16, 64). Yellow 
plates (by sublimation) or prismatic needles 
(from HOAc); sol. benzene, aniline, and chloro¬ 
form, si. sol. alcohol and ether. On reduction 
and treatment wifli nitrous acid it yields erytho- 
oxy-authraquinone. 

> Nitro-anthraqulncne 0 ,H 4 <^^C,H,NO, 

[2 ^!i”[230°]. Formed by boiling anthraquinone 

for.half an hour with HNO, (S.G. 1'6) (BSttger 
a. Petersen, J. pr. [2] 6, 867; B. 6, 20; A. 106, 
147). Formed also by nitration of di-bromo- 
anthracene (Claus a. Hertcl, B. 14,978). Ydlow 
needles (by sublimation), insol. water, v. si. sol. 
ether and alcohol, m. sol. benzene and HOAc. 
Yields alizarin on fusion with potash. Cono. 
H.,SO, (12 pts.) at 200° forms ‘ imido-oxy-anthra- 
quinone ’ C.„H„N,0,‘,' which sublimes in rose- 
coloured needles. 

Si-nitro-anthraquinone 0,4H,N,0, iA. 

[8 yO.H.(NO,)<gg>O.H,(NOjg o]. MoLw. 

298. [above 800°]. Prepared by allowing anthra¬ 
quinone (10 g.) dissolved in HjSO, mixed with 
HNO, (10 g. of S.G. 1-48) to stand for several 
days. It is also formed by nitrating o-nitro-an- 
thraqninone (Eoemer, B. 16,363). Yellow crystals 
(by sublimation), sol. nitro-brazene, si. sol. 
xylene and HOAc, nearly insol. alcohol and 
ether. On reduction and treatment with nitrous 
acid ityields di-oxy-anthraquinone (anthrarufln). 
On heating with HjSO, at 200° it yields four 
colouring matlero, 0„H„N,0„ Og|H„N,0,„ 

02 ,H,,N, 0 ,, and 0.,8H,,N,0,. 

Si-nitro-anthraquinone 0„H,N,0,. [256“- 

260°). Formed by boiling anthraquinone with 
a mixture of equal volumes of H,SO, and HNO, 
(S.G. 1-6), or by boiling anthracene with fuming 
nitric acid (Bottger a. Petersen, A. 160,147; 166, 
154). Minute monoclinio, almost colourless, 
crystals, insol. water, sh sol. alcohol, v. d. sol. 
ether. i^SO, converts it at 200° into violet 
‘di-imid^i-oiy-anthraquinone’ 

Bi-nitro-aa&TaquinoaV 0„H,N,Or BVfto- 
sche's Reagent. [280°]. Formed, togethra with 
anthraquinone, by heating anthracene with di¬ 
lute nitric acid at 90°. On orystaHisation from 
alcohol it separates first ^tzsohe, N. Petersb: 
Acad. Bun. 22, 43; Z. 1869,114; cf. Anderson, 
A. 122, 802). Prepared by adding HNOt_ (SOg.) 
to a solution of chrysene (60 g.) containing 
thracene in alcohol (6,000 o.oq, and heating oh 
a water-bath. The crystals of the chrysene 
compound (v. infra) which then separate are 
oxidised by OrO, in HOAo, whidh mts^ the 
chrysene and leaves tiie di-nite04nthraqdi&on* 
{Schmidt,/.pr. [2] 9,268). 



NITROBjeNZAMIDOXIM. - 
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PrcperHe*. —Z«Uow needlsi (from boiling 
HOAol, r. sL 8ol. alcohol and a&er. Sublimes in 
eolonrless serrated plates. Forms very c'narao- 
teristio oompounds with aromatio hydrocarbons. 
£LSO, at 300° forms 0,,H,N,0„ a black powder. 

CombinaUom. — C„H,N.,0,(PhCH:0HPh); 
orange-red plates.— 0 „H,N^ 0 ,( 0 , 4 H„): violet 
monoolinio laminie, obtained by dissolving di- 
nitro-anthraquinone (% pts.) and anthracene 
(10 pts.) in erode xylene (100 pts.).—With 
chrysene: 0„H^N,0,(G„H,.J. Slender red 
needles [294°], si. sol. boiling HOAc. 

HITSO - ANTHSAaomONE - CA^BOXTUC 
ACID 0„^0,(N02).C02H. [above 300°]. Formed 
by nitration of anthraquinone-carboxylic acid 
(Liebermann a. Olock, B. 17, 891). Small 
needles. Dissolves in H^SO, with a violet colour. 

(a).inT£0-ANTHBAQTnN0irE.SVlFH0HIC 
ACID 0,.H,NSO,<.e. 

0A<^^0.H,(N0J(S0.H) g 2:8]. [256° 

unoor.]. Prepared by nitration of rfvnthra- 
quinone-sulpbonio acid with a mixture of 
HNO, (1'6) and H.^SO„ the (0)-isomeric acid 
which IS formed simultaneously remains *dis- 
Bolved wlfilst the a rcid separates out (Clans, B, 
16,1614 : 17,1276; Lifschutz, B. 17, 899; c/. 
Liebermann, B. 16, 65). Small white plates 
(from dilate HKO,) or very fine silky needles 
rtrom hot water). Strong acid. On fusion with 
KOH it gives alizarin. 

Salts.—A'Naaq: long needles, sol. hot 
water, nearly insol. cold water and alcohol.— 
A'K: small needles.—^A'NH, Jaq: felted needles. 
—A',Ga; microscopic needles, si. sol. water.— 
A'^a: needles. 

Chloride: [194° uncor.]. Yellow concen¬ 
tric needles. Nearly kisol. alcohol and ether. 

(0) - Hitro • antbraqulnone - sulphonic acid 
0,4H,0,(NO,}(SO,H}. [250° uncor.]. Crystal- 

line powder. V. sol. water and alcohol. Strong 
acid. Formed as above. Fusion with KOH 
gives no alizarin. 

Salts.—K, Na, and NH, salts are extremely 
soluble. — A',Ba3|aq; needles.—A'^b2aq: 
white needles (Glaus, B. 16,1616). 

Nitro-aathrsqainone-(a)-di.Bulphonio acid 
[182°]. Formed by nitration of the lead salt 
of anthraqainone-(a)-di-salphonio acid with 
HNOiSnd H,SO, (Clans a. Schneider, B. 16, 
907)_. Yellow prisms. Sol. water, alcohol, and 
acetic acid; insol. ether, chloroform, and ligroin. 

DI-KITSO-AHTHBONE C„Hpj,0,. [116’]. 
Formed as a by-product in the preparation of 
hydroanthracene-nitrite by the action of HNO, 
pn an acetic-acid solution of anthracene-di- 
liydride (Liebermann a. Landshoff, S. 14, 422). 
InsoL alkalis, sol. beBaene. 

DI-WTEO-MAHTHEYl is. 

^0.C ;< 1 — I' ^S l-NO.. 


NO,a^^ 




■0,H, 




[887°]. 


Formed hy nitration of dianthryl in acetio acid 
solntion (Gimbel, B. 20, 2483). Yellow stellate 
needles. V. sol. benzene and chloroform, 
soL ahsAol and acetio acid. On reduction it 
gives di.«mido-dianthryl, 1809°]. By OiO, and 
aeetto aeid it is oxidised readily to anthra- 
qnlnone. , Bromine forms C^uBr, [s^ve 800°] 
(Saehse, B. 31,3618). 


KIJPBO-ABACHIC AMD C»H,(NOJO- 
[70°]. Formed by mixing arachic acid with 
HNO, and H.,SO, (Tassinari, B. 11, 2081). SI. 
soL cold alcohol, V. sol. ether. 

HITBO-ABBUTIN ». Annum, 
TEXSA-NITEO-AUEINE 0„H„(NOJ.O, 
[c. 140°]. Formed by nitration of anrine (Acker- 
mann, B. 17, 1626). Brownish-yellow micro¬ 
scopic needles. V. sol. alcohol, nearly insoL 
water, benzene, chloroform, and ether. Dis¬ 
solves in alkalis with a dark-red colour. 

• Salts.—A''Ag,: brown pp.—A"Ba; black 
powder. 

Bthyl ether A'lEt.,: [c. 106°]; yellow 
crystals, •,. :ol. alcohol and benzene, insol. water 
and carbonated alkalis. 

NITBO-AZO- compounds v. Azo- ooM- 

VOUNDS. * 

Nltro-diazo- compounds v. Di-azo. cok- 

FOUNDS. 

NITEO-AZOXY- compounds o. com- 

FOUNDS. 

Nn-BO-BAEBIXEEIO ACID C,H,N,0, jU. 
CO<^^g'^^CH.NO,. Biliturie add. Formed 

by the action of nitric acid on hydurilic acid and 
on barbituric acid (Schlieper, A. 66, 23; Boeyer, 

A. 127, 211; 130, 140), Colourless dimetric 
efflorescent prisms (containing 3aq), v. sol. hot 
water forming an intense yrflow solution, m. 
sol. alcohol, insol. ether. Bromine and wata at 
100° decompose it into di-bromo-barbiturio acid 
and HNO,. HIAq reduces it to amido-barbit- 
uric acid. Its solution gives a white pp. with 
ammonium salts. 

Salts.—The salts are very stable, the acid 
not being separated by mineral acids.— 
NH,H.A"': crystalline pp., v. el. sol. cold water. 
—NaH^"'2aq: silky needles.—KH,A'". Ppd. 
by adding HCl to a solution of the acid in 
potash.—K,HA'": yellow needles, insol. alcohol 
and cone. EOHAq. Explodes when heated.— 
BaH,A"'Cl aq.-Ca(H,A'').,4aq.—Cu(H,A"').6aq. 
—Fo(H,A"'), 8aq.—Fe(H,A"'), 9aq.- AgH,A'"aq. 
—Ag,A"'. * 

NIXBO-BENZAIDOXIll v. Qxim of Nnmo. 

BXNZOIO ALDKBYDB. 

NITBO-BENZAMIDE «. Amide of Ninio. 

BSNZOIO ACID. 

m-NIIBO-BENZAUIDINE 
C,H,(NOy).C(NH).NH,. Formed from nitro- 
benzoic imido-ethyl ether (Tafcl a. Enoch, B. 
23,1662). Colourless mass (from other), v. sot 
water.—B'HCl. [240°]. Tables, v. soh water. 

m-NIIEOBENZAMIDOXIM 0,H,N,0, ».«. 
C,H,(N0J.C(N0H).NH,. [174°]. Formed from 
m-nitro-benzonitrUe and hydroxylamine (SohopS, 

B. 18, 1063). Orange needles, V. sol. warn water. 
01CO,Et forms O.H,(NO.,).C(NH,).NO.CO,Et 
[163°]. Acetic anhydride produces the azoxim 

C. Hl(NOJ.O<^^°^CMe [109°]. — B-HM.— 
B',H,PilCI- 

AltAvl ether 0,H,EtN,0,. Prisms.—BOSM. 
Beneyl ether g^(OH,Ph)N,0,. [66°]. 

p-Nitro-benzamidoxim 

OA(NOJ.C(NH,).NOH. [169°]. Formed from 
p-nitro-benzonitnle and hydroxylamine (Weise} 
B. 22, 2418). Yellow needles, sol. Bdu altd 
alkalis. Bednees Fehling’s solntion and am- 
moniacal AgNO,. bf. sol. hot water and aleo- 
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bol. Can be distilled. With Ao,0 itt yields 
C,H,(NOij).0<^^®^CMe [144“], while aldehyde 

forms CA(N0J.C<^^>CH.0H, [153°]. 

ClCO,Et produces f;A(NOJ.C(NHJ.NO.CO,Kt 
[169°], which on heating yields the compound 

Oja,(NOJ.C<JJ^>CO [286°]. So'dium diazo- 

benzene sulphonate produces the compound 

0A(N0.J.0<^^>C(NHJ.0.H,N0, [161'] 

(Stieglitz, B. 22, 3167). COCi, reacts in oenz- 
ene solution, forming ( 0 ,H,(K 02 ). 0 ( 1 ^H.,).K 0 ) 2 C 0 
[282°].-B'HCa. [186°]. 

Ethyl ether C,H,(NOj).0{lia).NOEt, 
[60°]. Fanned irom the Ma salt and Etl. With 
nitrous acid it yields C,H,(KOJ.C(O.NO).NO£t. 
[66°].-B'HCl. 

HiTRO BENZENE C.H,NOr Mol. w. 123. 
[3°]. (209°) at 745 mm. (Briihl, A. 200, 188). 

8.0. ^ 1-2039 (B.). S.V. 121-9 (Lossen, A. 264, 
73); 121-6 (Hamsay). ><« = 1-5712. Bo, =62-64. 
Dispersive power: JBarbicr a. Bonz, C. B. 108, 
1249). Formed by nitration oi benzene (Mit- 
echerlicb, P. 31, 625). The rate of nitration has 
been studied by Lothar Meyer (B. 22, 18). In 
small quantity by the action oi ozonised air 
on a mixture of sulplinrio acid and benzene 
(L. Maquenne, Bl. [2J 37, 298). Formed also 
by the action of ppd. Cu^O (1 mol.) in the 
cold upon an aqueous solution of diazo-benzene 
nitrite (1 mol.), obtained by slowly adding a 
solution of 16 g. NaNO, in 60 c.c. of water to a 
mixture of 9 g. of aniline, 20 g. HNO, (1-4), and 
60 O.O. of water. When the evolution of nitrogen 
has ceased the nitro-benzene is distilled oS with 
steam; the yield is 42 p.a. of the theoretical 
(Sandmeyer, D. 20,1494). 

Preparation.—A. mixture of nitric acid 
(100 pts.) and H,SO, (116 pts.) is run into benz¬ 
ene. The product is washed with alkali and 
distilled. 

Prqpcrfiss.—Oil, v. sol. ii£,ohol and ether. 
Not attacked b^ chlorine or bromine in the cold. 

Beactions.— 1. For bromination the presence 
of carriers (PeBr, or FeCl.,) are necessary. Thus 
nitrobenzene (lOg.) heated with FeBr, (3g.) and 
bromine (4-3 o.c!) in sealed tubes for 10 hours 
at 105° gives 65 p.c. of the theoretical amount 
of «n-bromo-nitro-benzeno. When the same 
mixture is heated for 30 hours at 120° the pro¬ 
duct is tetra-bromo-nitro-benzene (Scheufelen, 

A. 231,168). Bromine at 2."i0° forms C,HBr, 
and a little C.HBr, (Kekufo, A. 137, ICO). - 
2. Chlorine in presence of FeCl, forms m-chloro- 
nitro-b%nzene and (5,2,l)-di'0hloro-nitro-benz- 
ene.—8. Not attacked by boiling dilate potash 
or ammonia. Boiling alcoholic potash forms 
Bzozybenzeno.—4. Beadily reduced to aniline.— 
6. Chromie oxychloride forms a powder 
0 ,H,(N 02 )(Cr 0 ,Cl)p decomposed by wiftcr with 
repr^uction M nitro-benzene (Henderson a. 
Campbell, C. J. 67, 258» c/. foard, A. Oh. [6] 
23, 272).—6. Exposed to sunlight in alcoholic 
solution it is reduced to aniline, aldehyde'bein^ 
formad (Ciamioian a. Silber, B. 19,2899; 0. 16, 
636).—7. Cone. HClAq at 246° forms di-cbloro- 
aniline (Baumbaucr, A. Suppl. 7, 204).—8. Be- 
dueed in alcoholic solution by sodium-itmalgq/n 


to azo-bensene (Werigo, A, IM, 176; AleiijeC, 
BJ. [21 1,824), 

o-Di-nitro-beniene OJB«(NOd, [1:2]. Mol. w. 
163. [118°]. S. (alcohol) 8-8 at 24-8°; 83 at 
78°. Formed in small quantity in the prepara¬ 
tion of the m-isomeride, and puriSed by succes¬ 
sive crystallisations from alcohol and HOAo 
(Binne a. Zincke, B. 7, 869; E6mer, 0. 4, 864; 
Lobry, B. T. 0. 2, 239)i. Long colourless needles 
(from hot water) or monoclinio tables (from alco¬ 
hol) (Bodewig, d. 1884, 464). May be sublimed. 
Fields on redaction o-nitro-aniline [71°] and o- 
phenylenqrdiamine [99°]. 

m-Si-nitro-benzene C,H,(NOa),[l:8]. [90°] 

(Beissert, B. 23, 2243). (297° cor.) (Meyer a. 
Stadler, B 17, 2649 note). S. (alcohol) 5-9 at 
24-8°. The chief product of the action of boil¬ 
ing fuming HNO, on benzene or nitrobenzene 
(Deville, A. Ch. [3] 8, 187; Muspratt a. Hof¬ 
mann, A. 67, 214). Formed also from (4,2,1)- 
di-nitro-aniline by-elimination of NH, (Budnell, 
Z, 1871,203). Prepared by adding benzene to 
a mixture of equal volumes of H.,BO, and faming 
HNO„ and heating until a sample of the oily 
lay£r solidi&es on cooling. The product is 
poured into water, and the solid crysta'llsed from 
alcohol (KOrner; Beilstein a. Kurbatoff, A. 176, 
43). 

Pro/wftM.—Colourless flexible needles, v. e. 
sol. boiling alcohol. Detonates when projected 
into a red-hot tube filled with nitrogen (Berthe- 
lot, A. Ch. [6] 16,24), A mixture with EClO, 
is a powerful explosive {racharock). 

Beactions. —1. On reduction it yields m- 
nitro-aniline [114°] and m-phenylene-diamine 
(Hofmann, Pr. 11, 618).—2, iJooholio EGy 
forms 0,H,(NO,)(OEt).CN (Lobry de Bruyn, 

B. T. C. 2, 205).—8. Alkaline E,FeCy, forms 
(4,2,1)- and (6,2,l)-di-nitro-pbenols (Hepp, B. 
13,2347; A. 216, 865). 

p-Si-nltro-benzene 0,H,(NOJ,[l:4], [172°]. 
Deposited from the alcoholic motW-liquor from 
which the nt-isomeride has crystallised (Kfimer). 
Flat monoclinio needles, si. sol. cold alcohol. 
May be sublimed. Yields p-nitro-aniline [146°] 
and p-phenylene-diamine [140°] on redaction. 
Forme a sparingly soluble compound with naph¬ 
thalene. 

i-Tri-nitre-benzene C,H,(NOJ, [1:2:4]. 
[67-6°]. 8.0.1-73. S. (alcohol) 6-4 at 16-6°; 
& (benzene) 141 at 16-6°. Formed by heating 
p-di-nitro-benzene with a mixture of HNO, end 
HjSO, (Hepp, A. 216, 862; Lobry de Bruyn, 

B. T. 0. 9,190). Yellow crystals. Forms with 
aniline a comiiound C.H^NOJjO.HjNHr [84°]. 

Beactions. — 1. NaOMe in HOMe forms 
0,H,(NO,),(OMe) [4:2:1] [88°].—2. NaOEt forms 
0.a,(NOJ,(OBt) [4:2:1] [8P°].-8. Boiling aqua- 
ous Na,CO, forms (4,2,l)-di-nitro-phenol [112°]. 
4. Alcoholic NH, forms di-nitro-anllins [176°]. 

' s-Tri.nitro-benzaneO,H,(NOJ, [1:3:6]. [122°]. 
Prepared by heating m-di-nitro-benzene (40 g.) 
with HNO, (120 g.) and faming H,SO, (800 g.) 
for one day at 80° and then for two days at 
120°, the yield being 50 p.a. (Hepp, A. 216,847; 
Claus, B. 16, 1697). Trimetrio plates; a:6:e 
-964:1:-733, si. sol. cold alcohol, v. e. sol. 
benzene (forming a compound with 0,HJ. Not 
volatile with steam. With aniline it forms 

C, H,(NO,),NH,Ph omtoUisiog from benzene is 
ZM plates [124°]. with naphthalens it forui 
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[163®], and with di-methyl- 
0,H,{N0J,NMeJh [108®]. 

BsaeUons.—l. Alkaline KJPeOy, oxidiaei it 
to picric acid.—2. KaOMe dissolved in HOMe 
forms, in the cold, 0,H,(N0j)2(0Me) [105°] (De 

Bmyn, B. T. 0. 9, 208)_8. Eeduced by tin and 

EClAq to tri-amido-benzene. 

Bs/erences.—B bomo-, OaiiOBO-, Chloboiodo- 
and Iodo-nitbo-benzbAb. 

NITBO-BBNZBBE-AZO- compounds v. Azo- 
ooupooNDS and Disazo- couboumus. 

HIIBO-BSNZENS-AZOXy- compontids o.i 
Azon- OOMBOUBDS. • 

DI-KlXBO.BEHZEirSTETEA-CABBOXYIlO 
ACID 0 .(NOj),(CO^)4[1:4:2:8:5:6]. Di-nitro- 
fyromellitic acid. Formed by oxidising di-nitro- 
tri-methyl-benzoio acid with alkaline KMnO, 
(Nef, A. 237,19). Silky needles (iroi» ether). 
Ethyl ether Et.A”. [130°]. Needles. 
NITBO-BESZENB PHOSPHOHIO ACID 
0,H4{N0JP0{0H)y Nitrophosphenylio acid. 
[132^. S. 98 at 22°; 92 at 98°. Obtained by 
nitrating benzene phosphonic acid (Michaelis a. 
Benziger, B. 8, 1310; A. 188, 276). Deliques¬ 
cent crystals exploding above 200°.—BaA" 2aq.— 
BafHA''), 2aq.—CaA" i aq.—Pb A".- AgA". 

W-NITBO-BENZENE-8CLPHIN10 ACID 
0,H4(N0j)S0ja[l:3]. [96°]. Formed, together 
with nitrobenzene and N„ by boiling the com¬ 
pound C.H4(NOJ.NH.NH.SOrC.H4(NOJ with 
baryta-water. Long silky needles. V. o. sol. 
ether, si, sol. alcohol. • 

Salta.—KA': small e. sol. prisms.—AgA': 
long silky needles, si. sol. water.—BaA', l^aq: 
yellowish prisms (T,inipricht, B. 20,1240). 

p-Nitrc-benzene-sulphinio acid 
0A(N0,).80,H[1:4]. [120°]. Formed in the 
same way as the preceding acid from the corre¬ 
sponding p- compound. Plates. Less soluble in 
ether than the m-isomcride.—BaA',aq: yellowish 
prisms (Limpricht, B. 20,1241), 

o-NITBO-BEKZENE SCLFHONIC ACID 
0,H4(N0,)S0,n [1:2]. Formed in small quan¬ 
tity in the nitration of benzene suiphonio acid 
(Limprioht, A. 177, CO).—NH,A'; long needles. 
—KA': si. sol. water.—BaA', aq: v. e. sol. water. 
—PbA', 8aq. 

Chloride aH,(NO,)SO01. [67°]. 

Amide O.H4(NO,)SO,NH,. [186°]. Beduoed 

by HI in HOAo it yields 0 ,H.<|q^ [198°] 

(Oleve, B. 20,1534). 

m-Nitro-benzene suiphonio acid 
OjH 4(NO,)(SO,H) [1:3]. Formed by snlpbonating 
nitro-benzene, or by nitrating benzene suiphonio 
acid (Schmidt, A. 120,163; Heyer a. Stiiber, A. 
166, 164; Bose, Z. 1871, 224; Iiimpricht, A. 
177, 60). Formedf*lso by the action of ClfSO,H 
on nitro-benzene in CS, (Armstrong, Z. 1871, 
821; Limpricht, B. 18, 2176). D^qnesoent 
lamina.—NH,A'. Prisms.—EA'. B. 1*7 to 1*9 
at 7®.-NaA'.-BnA', aq. S. (of BaA'J 4 at 21° 
(Ooslioh, A. 180, 104); 2 at 7* (L.).-OaA',2aq. 
S. (of CaA',) 6 at 6°.-MgA', 4aq.-ZnA',8aq.— 
PbA', 2aq. B. (of PbA',) 4 at 10“ 

Chloride 0,H,(N0,).8O,0L [61°]. 

Amide 0,H4^0J.S0,NHr [161°]. Beduoed 

by HI and HOAo to P8°]. 

p-NITBO-BENZENX STlfpEONIO ACIB 
^,H,(NO,)BO,H [1:4]. Formed in small quantity 


[ 181 ®]. 
line acid 


in the nitration of benzoio acid ^biprioht).-^ 
NH,A'. Plates. B. 8-6 at 7®.—^'. Prisms. 

B. 8-7 at7°.—BaA',8aq. S. (of BaA'J 4-6 at 6°.— 
CaA',2aq.-PbA',2aq. S. (of PbA'^ll-8*t 6-6°. 
[The solubilities of salts here given ue the 
weights dissolved in 100 o.e. of the solution.] 

Chloride CJEl,(BOXdOjCl. Oil. 

Amtdrf 0,H,(NOJ.SO,NH,. 

(a)-Nitro-benzene m-disulphonie i 
C„H,(N0J(30.H),. Formed, together with tlu 
(/3)-isomeride, by nitration of benzene m-di- 
sulphonio acid (Heinzelmann, A. 188, ICO; 190, 
222). Slender deliquescent needles (containing 
aaq).-(NHJ,A": flatprisma.-KA".—BaA"4aq. 
—BaA" 6wq.—BaA" 6aq.—Ba,A"(OH), 15aq.— 
PbA" 4aq.—Pb,A"0 2iaq.—Ag,A". 

OAfc)»-ideO.H,(NO,)(SO,Cl),. [96°]. 

Amide O.H,(NO,)(SO.,N^)r''[242°]. 

(B)-Nitro-benzene m-disnlpnonic acid 
C4H,(N0.J(S0,H), [4:1:3]. Formed as above. 
Very hygroscopic crystals. Its salts aAe more • 
soluble than thoseofthe(a)-isomeride.—(NHJjA". 
—K,A" iaq (?).—BaA" 5aq.—PbA"4aq. . 

Chloride C.H,(NO,)(SO,Cl),. OiL 

Nitro-benzene disulphonie acid 
0,H,(NO,)(SO,H),. Formed from nitro-amido- 
benzene disulphonie acid by the diazo- reaction 
(Limprioht, B. 8, 289).—PbA" aq: needles. 

Di-nitro-benzene sulpbonic acid 
0,H,(SO,H)(NOJ,[1:2:4]. [108°]. Formed from 
(0,H,(NOJJ,Sa, and fuming HNO, (WiJlgerodt 
a. P. Mohr, J.pr. [2] 34,117). Very hygroscopic 
yellow prisms (containing 8aq), v. so!, water, si. 
sol. ether, insol. benzene. Not attacked by 
fuming HNO, at 200°. 

Beactions. —1. Aniline forms, on boiling, 
OJH,(N0.1,(NPhH) [15C°].-2. Boiling alcohoUo 
am^id forms 0,n,(NO,),(NH,) [178°].-8. 
KH8 forms, in the cold, 0,p,(N02),SH.--4. 
Bapidly decomposed by cold potash, booming 
di-nitro-phenol [114°]. 

Salts. — KA'. — NaA'aq. — BaA',aq. — 
CaA', 2aq.—ZnA', 6aq.—PbA', 8aq. 

Chloride C,H,(SO,Cl)(NOJ,. [102°]. 

Amide C.E,(SO,NH,)(NO,)r [164®]. 

Di-nitro-benzene sulphoniqacid 

C. H,(NOJ,SO,H [3:2:1]. Formed by wanning 
nitro-benzene m-sulphonic acid with H-SO, 
(1 vol.) and HNO, (3 vols.) (Limpricht, B. 9, 
664; Saohse,A.188,148). Deliquescent crystals. 
NH4A'.—KA' liaq.-BaA', Saq.—PbA',3aq. 

Chloride C,H,(NO,),SO,Cl. [89°]. 

Amide O.H,(NO,)jSO,NH,. [288°]. 

Di-nitro-benzene disulpbomc acid 
0,H,(NO,),(SO,H),. Formed by boiUng nitro- 
benzene m-sulphonio acid with^ HaSO, (1 vol.) 
and fuming HNO, (8 vols.) (Limpricht, B, 9, 
289). Crystalline mass. Its chloride and 
amide are crystalline and decompose without 
melting.—K,A" aq—Na,A" Saq.—BaA" Saq. — 
OuA" aq.—PbA"8aq.—CuA" 3aq. 

Tri-nitro-benzene sulpbonic acid 
C.H,’tNOJ,SO,H. [186°]. Prepared by boi^ 
chloro-tri-nitro-phenol (picryl chloride) with 
alcohol and dry NaHSO, (Willgerodt, J.pr.nj 
82j 117). Large crystals (containing Saq), melt¬ 
ing at 100° when hydrated. Decomposed by 
nikaHs in the cold into SO, and piano acid.— 
NaA'Saq. 

NI^-BENZENEl-AlIIDO-OXIX V. Nxno. 

BENZilODOXlll. 
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RIT&O-BEKZIDIKE «. RtiBO-Di-jp-jifiiDO- 

BifHEtiyi.. 

KITBO-BERZII. 0„H,(N0j)0j. [149*]. 

Formed by nitration ot benzoin or benzil (Zinin, 

A. Suppl. 8, 153; Hauemann, B. 23, 631) 
Fellow oryetais, el. eol. alcohol. 

{a)-Dioxim OwHi'iNjO, [226'’]. Formed by 
beati^ nitrobenzii with hydroiylam(ne hydro¬ 
chloride at 100*. •Crystalline body, v. si. soL 
alcohol. 

^B)-Dioaim. [186®]. Formed by heating the 
(a).isomeride with alcohol at 1C5° for several 
honrs. White needles, v. sol. alcohol. Like the 
(a)-isomeride it is split up by cone. HCIA^ at 
100“ into hydroxylamine and nitro-bcntiil. 

Di-nitro-benzil C„H,(NO,),Oj. [131“]. S. 

(alcohol) -78 in the cold; 2-4 at 78“. formed, 
together with'the following isomeride by boiling 
benzil with laming HNO, (Zagamenny, J. B. 4, 
278). Octahedra or n.oss-like forms. 

Di-nittb-^razil [147“]. S. (alcohol) "34 in 
the cold; 1'9 at 78“. Formed as above. 'Plates. 

Iso-di-nitro-bonzil 0„H,(N0j)j0.j. [206“J. 

S. (95 p.o. alcohol) '042 in the cold; *9 on 
boiling. Formed by oxidation of (a)- or ( 7 )-di- 
nitro-deoxybenzoln by CrO, in HOAo (Golubeff, 
J. B. 13, 20; B. 17,681). Yellow needles. 

o-HITEO-BEHZOIC ACID 0,H,(NO,).COJI 
[1:2]. Mol. w. 167. [147'7“] (Reissert, B. 23, 
2244). S. '61 at 16'6“. Formed in small 
quantity in the preparation of the m- isomeride 
by nitration of benzoic acid (Griess, B. 8, 626; 
A, 166,129; L. Liebermann, B. 10,862; Widn- 
mann,A. 193,204). Obtained also by saponifying 
its nitrile. Prepared by oxidising o-nitro-cinna- 
mio aoid with chromic acid mixture (Bcilstein a. 
Euhlberg, A. 163, 184; Widnmann, B. 8,393) or, 
better, by oxidising o-nitro-toluene (Weith, B. 7, 
1068; Widnmann, A. 193, 225; Noyes, B. 16, 
68; Monnet, Beverdin, a. Nolting, B. 12, 443) or 
o-nitro-benzyl chloride (Nolting, B. 17, 385), 

Properties .—Small triclinio needles (from 
water), t. sol, alcohol and ether, v, si. sol, water. 
Has a sweet taste. Very slightly volatile with 
steam, „ 

Salts.—BaA'.Saq, Triclinio crystals, v. 
soL water.—Cal', 2aq: needles.—PbA'^aq.— 
AgA'. Crystals, v. sol. hot water. 

Ethpl ether BtK'. [30“]. Trioliniocrystals. 

Chloride C,H,(NO,).COCl. Oil. 

Oya»t<ieCA(NO,).OO.CN. [64“]. Formed 
from the chloride and AgCy at 100“ (Claisen a. 
Bbadwell, B. 12, 861). Y^ite prisms. 

Anhydride (0,H,(NO,J.CO)jO. [136“]. 

Needles (BischoS a. Bach, B. 17, 2789). 

Amide 0,H,(NOA.CONH,. [176“] (Bischoff, 

A. 239,109). With KOH and bromine it yields 
OJH,(NO^)(CONHBr) converted by boiling potash 
into o-nitro-oniline (Hoogewetfi a. Van Dorp, 

B. T. a. 8,178). 

Di-nitro-anilide t, 

OA(NO^.OO.NHOA(NOJr P78*]- Formed 
by nitratmg benzoyl-m-nitro-anuline (Schwartz, 

B. 10,1708). 

Nitrile OfiiSSO^.CB. g-NUro-beneonitriU. 
Mol. w. 148. [110°]. Obtained by heating the 
amide with F,0, at 100“ (Hiibner a. Biirtlein,*B. 
10, 1718). Formed also by the action ot hot 
enptons potassinm cyanide on o-Oitro-diazo- 
henzene chloride (Sandmeyer, B. 18,1494) and 
by treating the oxim ot o-nitro-benzde aldehyde. 


-with AOjO (Gabriel a. Meyer, B, 14, 8886). 
Needles, v. soL 'water and alcohol. 

nt-SWro-beniole acid OJH,{NOJ.OO,H [1:8]. 
[141*]. S. -26 at 10“; 10 at 100“ (Mnlder); 
•236 at 16-6“ (Beilstein). Formed by nitration 
of benzoic acid (Mulder, A. 84, 297; Gerland, A. 
91, 185; Hiibner, A. 222, 72). Formed also by 
boiling nitro-hippuric aoid with HClAq (Ber- 
tagnini, A. 78, 104 ; 79, 269) and by the oxida¬ 
tion of m-nitro-toluene (Beilstein, A. 182, 187; 
155, 26; 163,136). Obtained also by the action 
of hot cuprous potassium cyanide solution upon 
fn-nitro-diazo-benzene chloride, and saponifica¬ 
tion of the crude nitrile; the yield being 72 p.o. 
(Sandmeyer, B. 18,1494). 

Properties.- Colourless laminai(from water), 
V. e. sol. alcohol and ether. May be sublimed. 
Crystallises in three monoclinic modifications 
(Bodewig, J. 1879, 677). Yields amido-benzoio 
acid on reduction and azoxybenzoio acid on 
heatip," withalcoholle potash (Griess, A. 131,92). 

S alta — NHjHA'j, — NaA' 3aq: colourless 
tables.-i-KA'aq. Needles. S. 14 in the cold; 
200 at 100“ (Sokolofl, J. 1864, 343).—MgA', 7aq. 
—CaA'^Oaq. S. 8'3 in the cold; 6'6 at 100“.— 
Ca(OTtz)A'3aq (Salkowsky, B. 10, V258).— 
SrA'j2.]aq. — SrA'j4aq. —Ba.Vj4aq. Needles. 
S. -38 in the cold, 6-3 at 100’ (Sokololl). 3. (of 
BaAy -22 at 9“ (Mills, 0. /. 19, 363).—ZnA',6aq. 
—ZaA'j4aq. S. 1'6 in the cold 7'7 at 100“.— 
CdA',4aq (Schiff, A. 104, 320).~PbAV- 
MnA, 4aq.—FeA',. —CuA'. aq.—AgA'. 

Methyl ether MeA'. [70“]. (279“). 

Prisms (Chancel, Compt. Ohim, 1849, 179; A. 
72, 276). 

Ethyl ether EtA'. [43°] (Tafel a.Enoch, 
B. 23, 1551). (290“). Monoclinic prisms. De¬ 
composed by bromine at 170“-200“ into nitro- 
benzoic acid and ethylene bromide (Naumann, 

A. 133, 202). 

s-Tri-chloro-phenyl ether CsH^CljA', 
[132“]. Formed by nitrating the benzoyl de¬ 
rivative of (6,4,2,l)-tri-ohloro-phcnol (Daccomo, 

B. 18,1165). 

Di-bromo-phenyl ether OjHjBrjA' «. 
vol. 1. p. 607. 

Nitro-phenyl ethers v. Nitro-benzoyl deriva¬ 
tives of NlTBO-FHENOliri. 

Chloride O,H,(NOJ.CO01. [.84“]. (184“ at 
60 mm.); (275“-278“). Prisms (Cahours, A. Ch. 
[3] 23, 339; Hugh, B. 7, 1267; Claisen a. 
Thompson, B. 12, 1942). 

Cyanide C.H,(NO,).CO.CN. (•231“ at 146 
mm.). Formed from the chloride and AgCy (0. 
a. T.). Heavy oiL 

Anhydride (O.HdNO,J.CO).,0. Solid (Gcr- 
hardt, A. 87,168). 

Anietie-m-nitro-bensfic anhydride 
C„H 4 (NO.d.CO.OAo. [46“].' Formed from the Ag 
salt and AoCl ,(L. Liebermann, B. 10, 863; 
Beildtein, Bn. 2, 786; Gieene, Am. 11, 414). 
Beneoie-m-nitro-beneoio anhydride 

C. H,(NOA.CO.OBz. Crystalline (Oerhardt). 

Amide 0,H,(NO,).CONHr [142“). Needles 
(Field, A. 66,46; Chancel, Compt. Chim. 1840, 
180; Beilstein, A. 132, 187; Schiff, A. 218, 
1,86). Its alcoholic solution mixed witli 
AgNO, and NaOH gives a gelatinous pp. ot 
Cja,(NO,).CO.NHAg (Tafel a. Enoch, B. 28, 
1650). With bromine and jpotash it gives m- 
nitro-aniline (Hoogewerff a. Von Dorp, B, T. 0. 
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8. 178). With m-nitro-bansoyl ehloride it ii 
converted into its m-nitro-benzoyl derivative 
[196®] (W. Sohulse, A. 261,168). 

Anilida 0^,(N0J.00NHPh. [144®]. 

Plates (Engler a. YoUcsbaasen, B, 8, 84; 
Hflbner. B. 9, 774). 
m~NUro-aniUd» 

0,H,(NO,).CO.NHO.H,NO,. [187®]. Needles 

(from am^l aloohol) (itoHngh, B. 7,1268). 
Di-nitro-antlide 

O.H,(NO,)CO.NHC.H,(NOJ, [1:2:4]. £165®]. 

Formed by nitration of the benzoyl derivatives' 
of 0 - and p-nitro-aniline (Schwartz,*£. 10, 1708. 

• p.Toluide C,H,(NOJ.CO.NHOAMe. [162®]. 
Needles (from alcohol) (Hubner, A. 210, 836). 
Nitro-p-toluide 

OA(NO,).CO.NH.O.H,Me.NO, [1:4:2]. [188-6®]. 
Yellow sUky needles (from alcohol). Formed by 
nitrating the p-tolnide. 

Mtsidide CA(NOJ.CO.NHO.H.,Me,. [206®]. 
Nitro-mesidide 

OA(NOJ.CO.NHO,H(NO.JMe,. [207®]» formed, 
together with the following, by nitrating the 
mesidide (Sohack, B. 10,1711). . 

Di-ttltro-mesidide 

0^,(NOJ.CO.NHO.Mo,(NO,),. [807°]. Needles. 

Nitrile O.H,(NO.J.ON. [117®]. Formed 
by nitrating benzonitrile, or by dehydrating m- 
nitro-benzoio amide (Beilstein a. Kuhlberg, A. 
146, 336-, Engler, Z. [2] 4, 613; A. 149, 297; 
Frioke, B. 7,1321). Formed also by the action 
of hot onprons potassinai oyanide solution npon 
m-nitro-diazo-benzene chloride (Sandmeyer, B. 
18, 1494). Prepared by adding benzonitrile (10 
mols.) toKNO, (11 mols.) dissolved in H^SO^beiow 
26° (Sch6p9, B. 18,1063). Needles (from water), 
si. sol. water, v. sol. alcohol and ether. 

y)-Nitro-benzoio acid 0,H,(NOJ.OO^ [1:4]. 
[238°]. S. -076 at 16°. Formed by the action 
of faming HNO, on toluene (Olenard a. Bou- 
dault, A. 48, 844 ; Q. Fischer, A. 127,137; 130, 
128; BeUstein a. Wilbrand, A. 126, 255; 1^, 
267), and by oxidising p-nilro-toluene with 
chromic acid (Beilstein a. Qeitner, A. 139,335; 
K8mer, Z. [2] 6,636; Rosonstiehl, Z. [2] 6,701). 
Produced also by the oxidation otp-nitro-oinnamio 
acid, and, in small quantPy, by the nitration of 
benzoin acid (Oriess, B. 8, 628; Ladenburg, B. 
8, 686). Obtained also by the action of a hot 
enprous potassium cyanide solution uponp-nitro- 
diazo-benzene ohloride, and saponiOoation of the 
ornde nitrile thus got (Sandmeyer, B. 18,1492). 
Prepared by oxidising p-nitro-toluene (60 g.) with 
OrO, (260 g.) and H^SO, (110 g.) dilated with 
water (460 g.) (Schlosser a. Skranp, M. 2, 619; 
ef, Miohael a. Norton, B. 10, 680). 

Properties .—Yellowish laminra (from yater) 
or neemes (by sublimation), v. sol. alcohol ana 
ether. Less soluble in water than the m- and 
o- isomerides. Reduced by tin and HCl to p- 
amido-benzoio acid, and by sodium-amalgam to 
p-azo-benzoio acid. 

Salts.— NH,A.'2aq: efflorescent laminn.— 
NaA'Saq: triclinio crystals (Bii&nger, A. 185, 
1641.-KA'2aq. S. 83 in the oold ; 200 at 100® 
(SoKoloff, J. 1864,848).—^BaA', 6aq ; monoclinio 
crystals (Backing a. Haushofer, A. 198, 212;. 
S. -4 in the oold; 12-6 at 100®.—BaA'(OBz) 
(Salkowsky, B. 9, 24). —OaA.'«8aq: effloresoent 
tables. .8.8 in the cold ; 8-8 at 100®.-ClaA', Osq. 
T-OhA'(PBB)Baq (SaUcowsU, B. 10, 1268).- 


SrA'TOBz)aq.—ZnA',2aq. S. (of ZnA'J -7 at 
17° (MiUs, O. J. 19, 863); 1-26 at 100®,-PbAV • 

Methyl ether MeA'. [96®]. 

Ethyl ether'EiW. [67®]. 

OAiorids O.H.(NO.J.COCL [76®]. (o. 204® 
at 105 mm.). Slender needles (from Ugroln) 
(Gevekoht, A. 221, 885). 

0,H,(NO,).C0NHir [198®]. Needles. 
(Beilstein a. Reicbenbach, A. 182,148). Treat¬ 
ment with bromine and EOHAq converts it into 
p-nitro-aniline. 

Anilide O.H,(NOJ.CONHPh. [204°] (Iieo, 
K.^, 662). 

Nitrile C,H,(NOJ.ON. [147®]. Formed 
from the amide and P,0, (Engler, A. 149, 298 ; 
Frickc, B. 7, 1321), or by the action of hot on- 
prous j^tassium cyanide solutijjn on p-nitro- 
diazo-benzene chloride (Sandmeyer, B. 18,1492). 
Laminffi (from alcohol), v. sal. hot alcohol. 

Fourth and fifth nitro-benzoio so[^b havsv 
been described by Fittica (B. 8, 2b2, 710, 741; 

9, 788; 10, 481; J". pr. [2] 17,188), but their ex¬ 
istence has been contested by other chelnists 
(Leo Liebermann, B. 10, 1038; Widmann, B. 
10,1160; Claus, B. 13, 891). 

(4,3,l)-Di-nitro-bonzoie acid 0,H4N,0, «.s. 
oX(NO.J,CO,H [4:3:1]. [161°]. S.-673 at 26°. 
Prepared by heating p-nitro-benzoic acid with 
nitric and sulphuric acids in sealed tubes, and 
separated from the (4,2,1) isoraeride, simulta¬ 
neously formed, by the greater solubility of the 
latter in water (Claus a. Halbcrstadt, B. 18, 
816). Colourless crystals. Sol. alcohol, ether, 
and hot water, si. sol. cold water. Very bitter 
taste. Sublimes undecomposed. 

Salts. — A'.4Ba4aq: white crystals. — 
A',Ca3aq: plates. The potassium, sodium, 
and ammonium salts are easily soluble. 

Si-nitro-benzoio aoid C.H 4 (NO,). 4 ( 00 ,H) 
[6:2:1]. [177®]. Formed, together with the 

(4,2,1)- and (6,2,l)-isomerides by boiling o-nitro- 
benzoio aciu with a mixture of fuming HNO, 

(1 pt.) and H,SO, (1 pt.) for 16 minutes (Oriess, 
B. 7, 1223). eNeedles or prisms, si. sol. oold 
water, m. sol. hot water. Th^di-amido-benzoic 
aoid, obtained by redaction, yields p-phenylene- 
diamine on distillation.—B^'idaq: six-sided 
plates, si. sol. hot water. 

Bi-nitro-benzoio acid C,H,(NO-).CO-H [4:2:1]. 
[179®]. S. 1-849 at 25°. Formed in the prepa- 
tion of each of the two preceding acids (Oriess, 

B, 7, 1226; Claus a. Halberstadt, B. 13, 816; 
Hiibner a. Stromeyer, B. 13, 461; A. 222, 79). 
Obtained also by boating di-nitro-toluone with 
faming HNO, at 100® for a fortnight (Tiemann 
a. Jndson, B. 8, 223). White needles^ or tables. 
May be sublimed. Tastes bitter. OiTreduction 
with tin and HClAq it at once yields m-phenylene- 
diamine.—BaA', 8aq : m. sol. oold water.— 
OaA', 2aq.—MgA', 9aq. 

l)£-nltro-benzoio acid 0 ,H 3 (NO.,),CO,H [6:2:1]. 
[202°]. Formed, together with styphnio aoid 
O.H(NOJ,(OH), and the (4,2,1). and (6,2,l)-di- 
nitro-benzoio acids,* by heating o-nitro-benzoie 
aoid with HNO, and H,SO, (Oriess). Felted 
needles (from boiling water), v. sol. boiling 
water. Tastes intensely bitter. Split up on dis¬ 
tillation into CO, and m-di-nitro-benzene. On 
treatment with tin and HdAq it yields m-phen- 
>ylene-diambae.—BaA',2aq: t. e. soL odd water. 
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Dl-nitfo-lieiizoio acid C^,(N 02 ),C 0 ^ [5:8:1]. 
rS0i°]. S 1*9 at 100°. Formed by nitration A 
benzoic acid or of nt-nitro-benzoic acid with a 
mixtnre of HNO, and HjS 04 (Gahours, A. Oh. 
[ 8 J 26, 30, Voit, A, 99, 100; Tiemann a. Jud- 
aon, B. 8 , 223; Moretpff, Z. [2] 6 , 641; Michler, 

A. 176,162). Obtained also by heating di-nitro- 
toluene [93°] with, fuming HNO, at 160°, or by 
oxidising it with chromic acid mixture (Staedel, 

B. 14,902; A. 217, 194; Hnbner, A. 222, 73|, 
and in small quantity by the oxidation of ‘ /3 ’-di- 
nitro-naphthalenc with dilute HNO, (S.Q. 1'16)' 
at 160° (Beilstein a. Kurbatow, B. 13, 356). , 

Preparation.—1. By heating benzoic acid 
(20 g.) with H,SO, (180 g.) and funung HNO, 
(60 g.) for 4 hours nearly to boiling (Hiibner).— 

2. By heating;.^-nitro-bcnzoio acid (lOO g.) with 
fuming nitric acid (600 g.) and H 2 SO 4 (600 g.) for 
12 hours (H.). 

Properties .—Thin tables (from dilute HNO,) 
or monoclidic crystals (Hennigcs, J. 1882, 902), 
V. el. sol. cold water, si. sol. dilute HNO,, v. sol. 
alooihol and HOAo. Eeduced by tin and HOI to 
dl-amido-benzoic acid, which yields m-phenylene- 
diamine on distillation with baryta. 

Salts.—NaA'.—KA'.—BaA'. 2 aq (Hiibner): 
m. sol. hot water.—BaA', 6 aq (Murctoff).— 
CaA', aq.— MgA', 8 aq. - MnA, 2aq. - I’bA', aq. — 
AgA'; needles (from hot water). 

Ethyl ether P.tk'. [94°](H.); [91°](B.a. 
E.). S. (90 p.o. alcohol) -662 at 13°. 

Amide 0,H,(NO,),CONH,. [18.3°] (Voit, A. 
99,106); [177°] (M.). Plates (from water). 

Tri.nitro-benzoic acid C,H 2 {N 0 . 2 ),COJ 3 . 
[190°]. Obtained by heating tri-nitro-toluene 
with fuming HNO, for a fortnight at 100° (T. a. 

3. ). Trimetrio crystals; o:6'C“'887:l:‘672 
^edlander, Z. K. 1, 623). May be sublimed.— 
AgA': plates, si. sol. water. 

flc/crcnccs.—B komo-, Ciilobo-, and lono., 
Niteobsnzoio Arms. 

o-NlIBO-BENZOIC AIDEHYOB 
OA(NO,).OHO. Mol. w. 161. [44°] (G. a. 

it); [46^] (P. a. H.). 

Formation.—1. In small quantity, together 
with tte in-isoiftcride, by adding benzoic alde¬ 
hyde to a mixture of HNO, and l^SO, (Budolph, 
B. 18, 810; ef. Fittica, B. 10, 1630).—2. By 
treatment of its rxim with chromic acid mix¬ 
tnre (Gabriel a. Meyer, B. 14, 829).—3. By 
oxidising o-nitro-cinnamic acid with dilute 
KMnO,(FriedlSndcra. Henriques, B. 14,2801).— 

4. By adding NaNO, to a cold solution of o-nitro- 
dnnamic ether in fuming nitric acid (F. a. H.).— 
6 . In small quantity by the action of water on 
the compound of o-nitro-toluene with OrO,C4 
(Biehter, B. 19,1062). 

Preparation, —60 gnns. of crude o-nitro- 
Mnnamio acid are suspended in 2 | litres of 
water, neutralised with Na,0O, and dltered. 
'Ebe dear solution is put into a large stoppered 
bottle, 1 litre of benzene added, and kept cold 
during the reaction by the addition of ice. 
1226 0 . 0 . of a 6 p.o. solution of KMnO, is added 
by degrees, shaking contin'hously, in order that 
the nitro-banzaldehyde, as it is formed, ma^r be 
removed by the benzene from the action of the 
oxidising agent. The emulsion which is pro¬ 
duced is now treated with a warm solution of 
160 arms, of sodium sulphite and HCl added, 
wbiim dissolves the MnO«. The benssoe layeit 


which contains the whole of the nitrobenzalde- 
hyde i& removed, and the latter obtained by dis- 
tilling off the benzene. The yield is 60 p.e. to 60 . 
p.o. of the theoretical (Einhom, B. 17,119). 

Properties. — Long yellow needles (from 
water), si. sol. water, v. sol. alcohol and other. 
May be distilled. Volatile with steam. With 
NaHSO, it forms a compound crystallising in 
plates. 

Beaetions. —1. On reduction with tin and 
HOAe it yields anthranil 

lactam of d-amido-benzoio acid (Friedlander a. 
Henriques, B. 15,2106; cf. Budolph, B. 18,810). 
Beduced by FeSO, and NH, to amido-benzoio 
aldehyde (Friedlander, B. 15, 2572; 17,456).— 
2. Yields o-nitro-benzoic acid on oxidation with 
dilute aqueous KMnO,. It also undergoes this 
oxidation when administered to dogs (Sieber a. 
Smirnoff, Hf. 8, 88).—8. Cone. NaOHAq con- 
vertb it into o-nitro-benzoic acid and o-nitro- 
benzyh tilcohol.—4. NaOAo and Ao,0 yield 
o-nitro-cinnamio acid by Perkin’s reaction.— 
6. On warming with a dilute alcoholic solution 
of «reo a compound 0,H,(NOJ.OH(NH.OO.NH,), 
[200°] is formed (Liidy, M. 10, 206). When a 
few drops of HSO, are added to an alcoholic 
solution of o-nitro-benzoic aldehyde and urea 
there is formed a different compound 
C„N,HaO, [170°].—6. With di-methyl-anitine 
it forma nitro-tetra-methyl-di-amido-tri-phenyl- 
methane C,H,(NO.).CH(C„H,NMe,J,,—7. Aceto- 
acetic ether (“I mols.) and N H, form o-nitro-phenyl- 
di-methyl-pyridino dihydride dicarboxylic ether 
[120°] and a compound 0,J1.„N,0, [189°], form¬ 
ing a salt B'HCl, converted by nitrous acid into 
on indifferent isomeride [192°] (Lepetit, B. 20, 
1838).—8. Boiling cone, aqueous KCy fonns 
o-azoxy-benzoic acid.—9. Aldehyde and a little 
baryta-water forms 0,H,NO, [120°], converted 
by further treatment with baryta-water into 
C,H,(N02).Cn(0H).CH2.CH,,0H [109°], and by 
NaOilAq into indigo (Baoyer a. Drewson, B. 16, 
2861).—10. Acetotie and NaOH forms o-nitro- 
styryl mettyl ketone, which on warming with 
more alkali yields indigo. 

Oxim 0,H,(KOJ.CH:NOH. o-Nitro-a- 
nitroso-toluene, [96°]. Formed by the action 
of hydroxylamine on the aldehyde in alcoholic 
solution, or by treating (2,4,l)-nitro-amido- 
phenyl-acetio acid with nitrous acid (Gabriel a. 
Meyer, B. 14,826; 16,8067; 16,620), Slender 
needles (from hot water), v. sol. alcohol and ether. 
Tastes sweet. Dissolves in alkalis. Cone. 
HClAq at 160° decomposes it into o-nitro-benzoic 
acid and N^. Boiling with AcjO and NaOAo 
fonqs the nitrile of o-nitro-benzoic amd. 

Methyl derivative'tff the oxim 
0,H.(N02).OH;NOMe. [68°]. 

Phenyl hydraside C,H,(NOi)CH:N,HPh. 
[163°] (P.); [148°] (L.). Formed by adding 
phenyl-hydrazine to an alcoholic solution of the 
base (Piokel, A. 282, 282; Lady, if. 10, 814). 
Scarlet nee^es, si. sol. hot water, forming a 
dark-blue solution in cone. H,BO,. 

m-Hitro-bensoic aldehyde C,H,(NO,).OHO. 
'[8:1]. [68°]. Obtained by dissolving benzoic 
aldehyde (1 vol.) in a mixture of fuming HNO| 
(1 vol.) and H,SO, (10 vols.) in the cold (Ber- 
tagnini, A. 79, 369 ; 86, 190; Lipmnann .a. 
HawUozek, B. 9,146; FriedlSnder a. Henriques, 
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a. 14. 9808; Bhrlidh. B. IS, 2010). Keedlei 
(from water), m. sol. hot water, t. eol. sloohol. 

Beaetions. —1. Ghromie aeid oxidisoi it to 
m-nitro-benzoioaoid.—2. Tin and HOAo reduce 
it to m-amido-benzoio aldehyde.—8. Ammonia 
forms { 0 »H,(NO,)OH),N 2 , which on heating with 
agneouB KOH forms tri-nitro-amarin 
4. Amtnonia and acetoacette ethor form 
0,H,(NO.J.C,NH,Me,fCO,Et), [65°] (Lepetit, B. 
20,1838,2397).—6. Sodium sucoinata and acetic 
anhydride foim nitro-phenyl-paraconjc acid 
0,H.(N0J.0H.0H(C0^.0Hj.C0.0 (Salomon* 

■on, B. T. C. 6,1).—6. When its benzene solu¬ 
tion is shaken with H,SO, there is formed 
0,H,(N0J.CHPh, [90°]; while toluene, by similar 
condensation, yields 0 ,H 4 (N 0 ,).CH(C,H,), [86°] 
(Tsohacher, B, 21,188).—7. PhenyltacetonitriU 
and alcoholic NaOEt yields the nitrile of nitro- 
o-phenyl-cinnaniic acid (Frost, A. 250, 166).— 
8. After administration to a dog it is excreted 
as m-nitro-hippuric acid (Siebcr, M. Si, 88). 

Gombinaliona. — (0,H,NO.)NH,SO,H lag: 
colourless prisms. — (0,H,NO,)NaSO,)3 oaq : 
yellowish crystalline scales (from hot water).— 
(0,H,NO,)NPhH.,SO,H,: needles (SchiB, A. 195, 
301).—(0,H,NO,),PH,: powder, insol. alcohol. 
Formed from the aldehyde, PH„ and HOI 
(Massinger a. Engels, B. 21, 383). 

Oicitn 0,II,(NO,).Cn:XOH. [119°]. Needles 
(from water) (Gabriel, B. 16,3060). PCI, yields 
m-nitro-benzonitrile (Gabriel, B. 16,620). 

Iso-oxim. [118°]. Formed by passing 
HCl into an ethereal solution of the oxim, and 
decomposing tlie hydrochloride by Na,CO,. 
Needles (from ether). Combines with phenyl 
cyanate in ethereal solution with formation of 
C.H,(NOj).OH.NO.CONPhH [76°], which readily 
changes into an isomeride [105°]. By treatment 
with NaOMe and Mel it is converted into a, 
mixture of two isomeric methyl derivatives 
C,H,(N02).CH:N01Ie, molting at 69° and at 117° 
(Goldschmidt a. Ernst, B. 23, 2170). Mel aotjng 
on its silver salt gives the methyl ether, melting 
at 69°. NaOEt and benzyl chloride yield a 
benzyl ether [148°]. Phenyl cyanate in ethereal 
solution yields C,n.(NO,).CH:NO.CO.NHPh 
[105°], crystallising in yellow needles. 

Phtnyl-hydratide 

OA{NO,).CH:N,HPh. [121°] (Pickel, A. 232, 
232; Lildy, M. 10, 316). Orange tables. Yields 
an acetyl derivative 0|AIi,(N02)N,Ac [170°] 
(Sohroeder, B. 17,2097). Nitrous acid converts it 
into (C,H,(NOJ.CH:N.NPh),NOH, which crystal¬ 
lises in needles, forming a deep-blue pp. in 

p-Nitro-benzoic aldehyde 
O.HdNO.J.CHO[4:l]. [106°]. , 

Formation. —He By boiling p-nitro-bonzyl 
chloride (10 pts.) with Pb(NO,), (14 pts.), water 
(60 pts.), and HNO, (S.G. 1'8) (Fischer a. Greiff, 
B. 18, 670).—2. By oxidising p-nitro-cinnamio 
ether (Friedlander a. Henriques, B. 14, 2803) or 
ap-di-nitro-oinnamio ether (Friedlitnder a. Maly, 
i. 229,212; cf. Baeyer, B. 14,2317). 

Preparation. —1. By adding KNO, to a cooled 
solution of iMtro-cinnamio aeid, or its methyl 
or ethyl ether, in strong HjSO,; the yield is 
COp.o. to 9Sp.o. (Basler, B. 16,2714).—2. 45pts. 
of ohiomyl ohloride (CrO,CU are uowly added 
to 20 pti. p-nitro-toluene, dissolved in 80 to 
100 pts. of 0^ After standing for two days,* 


the* pp. (G.H,(KOa)0B„Cr,O,01J is separated, 
washed with Cs„ and treated wuh water. The 
GS, is driven off with steam, and the product re- 
ciystallised from water; yidd, 60 p.o. to 70 p.e. 
of the nitro-toluene (Richter, B. 19,1060). 

Properfiej.—Long cvlourless prisms (from 
hot water), si. sol. water and ether, m. sol. alco¬ 
hol. Mhy be sublimed. Volatile with steam. 
Forms with NaHSO, a compound crystallising 
m plates. 

PeoeftoTM.—1. Ghromie add mixture oxidises 
it to p-uitro-benzoio acid.—2. Aniline forms 
0|H,(NOj).CH:NPh [93°].—3. DimethylaniUne 
condenses with it to p-nitro-tetra-methyl-di-p. 
amido - Iri - phenyl - methane. — 4. When ad¬ 
ministered to dogs it is excreted as p-nitro- 
hippufic acid.—6. 

HGlAq it forms 
[172°] (Bischler, 
and acetoacetie 
O.H,(NO,).C,NIi,Me,(CO,Et), [ll8°-122°]. — 
7. Indoxyl with HClAq and HOAo ^forms 

the indogenide C.H,<°°>C:CH.C.H,NO„ 

crystallising in red needles [273°]. 

Oxim G.H,(NO,)CH:NOH. [129°]. Eeddish- 
yellow scales (Gabriel a. Horzberg, B. 16, 2000). 
Iso-oxim [175°] (Behrend, A. 268, 849). 
Beneyl ether of the iso-oxim 

C,H,{NOJ.GH<g(°'®>). [118»]. Formed hy 

oxidising (0)-benzyl^-nitro-ben^l-hydrozyl. 
amine with K^eCy, (Behrend a. E6nig, B, 23, 
2760). Needles (from aloohol), split up by W 
HClAq into p-nitro-benzoio mdehyde and (/8)- 
benzyl-hydroxylamine. 

Phenyl-hydraside G 4 H,(NOACH:N,HPh. 
[126°]. Bed needles (Pickel, A. 282, 232). 
Forms a red solution in cone. H,SO, (LOdy, M. 
10, 815). 

NITBOBENZOIC ANHYDBIOS v. Anhydride 

of Nnaonaiizoio acid. 

ro-NITBO-BENZOIO IHIBO-BIHYL ETHBB 
C,H„N.A i.g G,H,(NO.,).C(NH).OEt. Formed 
by treatment of 0,H,(NOJ.CONHAg with EtI, 
followed by ethereal HGl ('fafel a. Enoch, B. 
23,1560). Yellow oil.—B'HCl. White mass, v. 
sot water and alcohol; converted by hot water 
into m-nitro-benzoic ether. -B’H,C,0,. [132°]. 
NITBO-BBNZONITBlbS v. Nitrile of Nxiao- 

BKKZOIO ACID. 

o-HITBO-BENZOPHENONB G„H,NO, As. 
0,H,.CO.C,H,(NOJ. o-Nilro-di-phenyl-ketone 
[105°]. Formed by oxidation of o-nitro-^- 
phenyl-methane with GrO, in acetic acid (Geigy 
a. Koenigs, B. 18, 2403). Colourless crystals. 

m-Nitro-benzopheuone 0,H,.CI0.C.H,^0. 
[95°]. Formed by tlie action of nt-nitro-benzoyl 
chloride upon benzene in presence of At,(|l, 
(Geigy a. Koenigs, B. 18,2401; of. Becker, B. 15, 
2090). Yellowish needles. 

p-Hitro-bensopheuone G,H,(NO,).OO.G,H, 
[138°]. Formed by oxidation of p-nitro-di- 
phenyl-methane wj^th CrO, in acetic acid (BMler, 
B. 16, 2717). Small white plates or needles. 
Sol. benzene, hot sloohol, and hot water, at sot 
cold water, cold alcohol, ligroin, and CS,. 

(a).Si-^tro-bensophenone (C,H,(N0J),0O. 
[190°]. Formed, together with a l^er quintity 
of the (8)-isomeride, by heating benzophenone 
; with fuming HNO, at 60° (ratoriua, B. 10, 


With p-tolvMine and cone. 
G.H,(N02).OH(GAMe.NH,), 
B. 20 , 3302 ).— 6 . Ammot^ 
ether form the ° oompoundr 
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1866; 11, 744; St&edel, A. 194, S19; 218,844). 
Formed also by oxidation of the corresponding 
di-nitro-di-phenyl-metbane [183°] by OrO| in 
UOAo (Staedel a. Sauer, 3. 11, 1747). Long 
needles (from HOAo). Yields on reduction di- 
amido-benzopbenone [^2°]. 

(8)-l>i-nitro-benzophenone 0„H,N,0,. [149°]. 
Formed as above. . Laminse (from benzene or 
HOAc). Yields on redaction di-amido-benzo' 
plienone [16i>°]. 

0«tm (C,H,.NO,),C:NOH: [207°]; small 
yellow needles (from hot alcohol). 

Phenyl hydraeide 

(C,H,.KOj,C:N..,HC,H,; [220°]; red, powder; 
sol. acetic acid, sL sol. alcohol, insol. water 
(MSnchmeyer, B. 20, 510). 

( 7 )-Di-iutr(^benzopbenone C„H8NjOj.'°[190°]. 
Formed by oxidation of the di-nitro-di-phenyl- 
iiiethane [118°]. Crysjals. Yields on reduction 
, di.amidq.benzophenone [131°]. 

Tetra>nitA)>benzopbeiioiie 0„H,(N0J,0. 

[226®]. Formed by oxidising tetra-nitro-di- 
phenyi-methane (Staedel, A.. 218, 841). Needles 
(from HOAc). 

p-NlTEO-BENZOTL-ACETIC ACID C,H,NO. 
i.e. 0,H,(N0J.C0.CH,,.C0jH. Nitro-phenyl 
methyl heUme carboxylic acid. [135°]. Form^ 
by digesting p-nitro-plienyl-propiolio ether with 
^SO, (86 p.o.) at 36° till it is completely soluble 
in aqueous NaUH (Perkin a. Bellenot, B. 17,. 
326; 18, 962; C. J. 49, 444). Needles, v. sol. 
alcohol and ether, sol. water. FeCl, colours its 
alcoholic or hot aqueous solution reddish-brown. 
On heating by itself or with dilute acids or 
alkalis it splits up into CO, and p-nitro-aceto- 
phenone. 

Methyl ether MeA'. [107°]. Monoclinio 
crystals; v. sol. hot-alcohol. NaOMe forms 
yellow crystals of C,H,(NOJ.CO.CHNa.CO,Me, 
a body from which benzyl chloride produces 
0,H,(NOJ.CO.CH(C,H,).CO,Mo [67°]. 

Ethyl ether EtA’. [76°]. Monoclinio 
crystals; a:&M=>‘358:l;l'238; 8 = 72° 22'. Its 
alcoholic solution is coloured biownish'-violet by 
FeClr Nitrous acid acting on its ethereal solu¬ 
tion forms G,H,{NOJ.CO.C(NOH).CO,Et [220°]. 
Yields C,H,(NO,).CO.CHNa.CO.;Et, crystallising 
in orange needles, whence aqueous AgNO, forms 
an explosive amorphous Ag salt. The sodium 
salt is converted by ethyl iodide into the ether 
O.H,(NO,).C10.CHEt.CO,Et [40°]. 

NITBO-BENZOYL-ACETOACEIIC ETHEB o. 

AOETOXCBTIO ETHER. 

o-NITEO-BENZOYI-ACETONE 
0,^0, U. NOrO,H,.CO.CH,.OO.OH, [66°]. 
Qot by boiling o-nitro-benzoyl-aoeto-aoetio ether 
with H,8Cl^ (1 pt.) and water (2 pts.) lor 4 hours 
(Gevekoht, A. 221, 882). CrystaUised from 
benzoline. Insol. water, v. sol. alcoho^ and 
eth«r. Gives with phenyl-hydrazine a eoiqponnd 
melting at 120°, crystallising from alooh<ti in 
slender needles, possibly nitro-di-phenyl-methyl- 
pyrazole (Fischer a. BiUow, B. 18,2186). 

p-iriTSO-BENZOTL-AHCrELIO ETHER 
0,H,(NO,).CO.CH(C,HJ.CO,Et. [46°]. Formed 
by the action of aUyl iodide npon the sodio- 
derivative of p-nitro-benzoyl-acetio ether (Per¬ 
kin a. Bellinot, B. 18,967). Colourless plates. 

ra)-DI.HITBO-BSNZO^BENZOIO ACID 
C,J^(1^0J,0,. [240°]. Formed from bensoyl- 


bensdio sold, HNO„ and H,SO, (Plaskhda, & 
7, 988).. Plates.—BaA', aq.—OaA', Zaq. 

{j3)-Di-nitro-benioyl-beiuoic acid 
OA{NOJ.CO.O^,(NOJ.CO,H. [212°]. Formed 
by boiling di-nuro-pbenyl-p-tolyl ketone with 
CrO, and HOAo (Plaskuda a. Zincke, B. 7,984). 
Plates (from hot water). 

o - NIXEO - BENZOYL - BENZYL - MALONIO 
ETHER C,H,(NO,).O.C(Ck,Ph)(CO,Et),. [94°]. 
Formed from sodium benzyl-malonid ether and 
o-nitro-benzoyl chloride, or from benzyl chlor- 
ide and sodium o-nitro-benzoyl-roalonic ether 
(BisohoS a. Siebert, A, 239,103). Prisms (from 
dilute alcohol). V. sol. ether and hot alcohol, 
si. sol. ligroi'n. Gives no colour with Fed,. 
Alcoholic EOH produces benzyl-malonio acid 
and o-nitro-benzoio acid. ionmonia forms 
o-nitro-beuzaraide and benzyl-malonic ether. 

NITRO-BENZOYL CHLORIDE v. Chloride of 
Nitbo-bemzoio Acin. 

HITRO-BENZOYL CYANIDE v. Cyanide of 
NlTBO-BrMZOIO ACID. 

NITBO-BENZOYL-FORUIC ACID v. Nixso- 
FnENTL-anVOXYLIO ACID. 

o-toRO-BENZOYL-KALONIC ETHER 
C.H,(NOJ.CO.CH(CO.,Et),. [64°]. The sodium- 
derivative 0,H,(NO.J.CO.CNa(CO,Et)., is formed 
by the action of NaOEt on di-nitro-di-benzoyl- 
malonio ether, or of o-nitro-benzoyl chloride 
1 mol.) on di-sodio-malonic ether (1 mol.) 
BiBchoff,B.16,1044; 17,2791; 22,387). Needles 
or prisms (from alcobM). FeCl, colours its 
alcoholic solution dark-red. Bromine acting on 
its sodium derivative forms the bromo-derivative 
G,H,(NO,J.CO.CBr(CO^t), [72°]. On reduction 
by zinc-dust and HCl it yields (Py. l,3)-di-oxy- 
quinoline (Py. 2)-carboxylic acid, and other 
bodies. 

o-Di-nitro-di-benzoyl-malonio ether 
(O.H,(NO,).CO),C(CO,Et),. [93°]. Colourless 

takes or prisms. Obtained by the action of o- 
nitro-benzoyl chloride (2 mols.^ on di-sodio- 
malonic ether (1 mol.) in alcoholic solution. By 
treatment with sodium ethylate one of the nitro- 
benzoyl groups is removed with formation of 
eodio-nitro-benzoyl-malonic ether and nitro- 
benzoic ether. By alcoholic NH, both benzoyl 
groups are removed with production of malonic 
ether and nitro-benzamide (2 mole.) (Bischofl a. 
Baoh, B. 17, 2789). 

m-NITRO-BENZOYL PEROXIDE 
(OJSi,(NOJ.CO),0,. Oil, ppd. by adding water to 
a solution of benzoyl peroxide in faming HNO, 
(Brodie, Pr. 12, 666). 

DI - p - NITRO - DI - BENZOYL - 8DOOINIO 
ETHER 

O.^(NO,).OO.OH(OO,nt).OH(OO,Kt).OOj0|^,(NO,). 
[180°^ Formed by the action of iodine on an 
ethereal solution of the sodium derivative of p- 
nitro-,benzoyl-acetic ether (Perkin a. Bellenot, 
C, J. 49,462; B. 18, 963). Needles. Forma an 
amorphous di-sodium derivative. 

o-NITRO-BENZYL ALCOHOL 0,H,NO, U. 
CA{N0,).CH,0H. [74°]. Prepared by the action 
of aqueous NaOH on o-nitrobenzoic aldehyde 
(Fri^linder a. Henriqnes, B. 14,0804; Gabrid 
U; Borgmann, B. 16,2066; Geigy a. Koenigs, B. 
18, 2403). Yellow needles, sL sol. water. Yields 
on reduction by zinc and Hd o-amldo-bensyl 
alcohol [82^. Chromic add ozldisw it to o- 
nitro-bcnzoic acid. '*■ 



M-Hltro-buiiyl alebhol C,H,(NO,).C^OH. 
(176®-180° at a mm.). Formed by heating m- 
nitio-benaoio aldehyde -with aloonolio potash, 
and ppg. by watar (Orimanx, Bl, [2] 8, 483). 

Preparation,—2 pts. of ot-nitro-benzalde- 
hyde are mixed with a cooled solotion of 1 pt. 
of KOH in 6 pts. of water. After standing over¬ 
night the product is extraoted with ether; the 
yield is nearly the thftoretioal (Becker, -B. 16, 
2091). 

Oil, decomposed by distillation under atmo- 
■pherio pressure. 

p-Hltro-bansyl alcohol 0 ,H,( 1402 ).CHj 0 H. 
[02°]. Formed by heating its acetyl derivative 
with aqueous NH* at 100° (Beilstein a. Kuhl- 
berg, Z. [2] 3, 407 ; A. 147, 843). Formed also, 
together with di-nitro^-toluidine, by warm¬ 
ing the n-nitro-benzyl ether of di-nit|p-o-cresol 
with alooholio NH, (Staedel, A. 217,183). 

Preparation.—1. Finely powdered p-nitro- 
benzaldehydo (1 pt.) is added to 6 or 6 p'.s. of 
15 p.o. aqueous NaOH, and allowed to,^tand for 
12 hours; it is then diluted with a little water 
and extraoted with ether; the yield is 80 p.o. to 
90 p.o. qf the theoretical.—2. 20 pts. of p-hitro- 
benzyl-acetate (obtained by nitration of benzyl 
acetate) in 40 pts. of boiling alcohol is treated 
with 85 pts. of 16 p.o. aqueous NaOH, quickly 
cooled and poured into 200 pts. of iced water, 
and the pp. collected; the yield is about 76 p.o. 
(Basler, B. 16, 2715). 

Properties .—Yellowish needles. Yields p- 
nitro-benzoio acid on oxidation. Concentrated 
nitric acid converts it into the nitrate 
C.H,(N0lcH^0.N0, [71°] (Staedel, B. 14, 90). 

Acetyl derivative O.H,(NOJ.OH,OAo. 
[78°]. Formed by dropping benzyl acetate 
into fuming HNO,. Pale-yellow needles. 

0-NITBO-BEMZYI.AMINE 0,H»N,O, ».*. 

C.H,(NOJ.CH.,NHj. Formed by heating o- 
nitro-benzyl-phthalimide with HClAq at 200° 
(Gabriel, B. 20, 2228). Liquid, v. sol. water.— 
FHOl. Needles, v. sol. water.—B'5HjPt01,2aq. 

Formyl derivative 0,H,AoNjOj. [90°]. 
Formed by heating the hydrochloride with dry 
sodium formate and formic acid (Gabriel a. 
Jansen, B. 23, 2813). CJrystals. Yields quin- 
Bzoline dihydride on rednetion by zinc and HCl. 

Acetyl derivative. [99°]. Needles. Yields 
on reduction 0 ,H 4 (NH 2 ).CH 2 NHAo [113-6°]. 

Bensoyl derivative [112°]. Needles 

i from hot alcohol). Yields on reduction 
J,H.(NH,).OHsNIlBz [109°]. 

m-Nltro-beuzyl-amine 0 ,H,(N 02 ).CH 2 NHr 
Formed by heating m-nitro-benzyl-phthalimide 
with HClAq (Gabriel a. Hendess, B. 20, 2869). 
Formed also from m-nitro-benzyl chloride and 
alcoholio NH, (Btgrgmann, O. 0. 1886, 466). 
Needles.-B',H,Pt01.: plates. _ _ 

Acetyl derivative C,H,(NOJ.CH,l^HAo. 
[91°]. Needles, sol. hot water. 

p-Hitro-bensyl-amine C,H.(NOJ.GH,NH,. 
Prepared from p-nitro-benzyl chloride by treat¬ 
ment with potassium phthalimide and decom¬ 
position of the p-nitro-benzyl-phthalimide (Haf- 
ner, J3. 23, 897). Strongly alkaline oil, absorb¬ 
ing CO, from the air. Converted by nitrous 
acid into p-nitro-benzyl aloohol. OS, forms 
OA(NOJ.<ffl,NH.CS,NH,.CHrOJE[4NO, [198°]. 
--draOl*. idates, m. sol. water.—J^'HjPtClp— 
$ BNO,: needles, si. so), water- 


Asceiyl deripdiive 0,H4(ifO,).0E^HAe. 
[183‘i]. Needles, sol. water. FormM by heating 
the base with Ao,0 and NaOAc, or by nitration 
of the acetyl deiivative of benzylamine^Amsd 
a. Hofmann, B. 19,1286). 

Beneoyt derivative [166°]. Needles. 

Si-p-nitro-di-beuzyl-aiftine 0 ,.H„N ,04 is. 
(O.H 4 (NOJ.CBy^H. [93°]. Obtained, together 
with the following isomeride and tri-nitro-tri-■ 
benzylomine, by heating nitro-benzyl chloride 
with aqueousNH,at 100° (Strakosch, B. 6,1066). 
Yellow plates (from alcohol).—B'HCl. [212°].— 
B',H2PtCl.. 

fOi-nitro-di-beuzyl-amine. [above 100°]- 
Fprmed a'o above.— B'HCl. [173’]. 

Tri-o-nitro-tri-benzyl-amine 
( 04 H 4 (^,).CHJ,N. [167°]. Fjirmed almost 

exclusively by heating o-nitro-benzyl chloride 
with aqueous NH,. Long yellowish needles. 
Sol. benzene, si. sol. olconol. Its salts are da- ^ 
composed by water (Lellmann a. S.!okel, B. 19, 
1606). 

Tri-p-nitro-tri-benzyl-amino * 

(0,H4(N0,).0H,),N. [163°]. Formed by heating 
p-nitro-benzyl chloride with aqueous NH, (Stra¬ 
kosch). Needles (from HOAc). 

Tri-nitro-benzyl-amine N(CH,.C,H 4 .NO,)r 
[169°]. Formed by nitration of tri-benzyl-amins 
with a mixture of cone. HNO, and cone. ^SO.. 
Colourless crystals. Sol. hot ocetio acid, insol 
alcohol and ether (Marquardt, B. 19,1030). 

o-NITEO-BENZYL-ANIIINE 
CaH,(NO,).CH,.NHC 4 H,. Prepared by beating 
2 mols. of aniline with 1 mol. of o-nitro-benzyl 
chloride in alcoholic solution for 2 hours on the 
water-bath. It orystallises in two allotropio 
forms, of which the unstable form changes into 
the stable by fusion or by long keeping. The 
unstable form orystallises in reddish-yellow 
monoclinic needles, o:5:c = •8585:1:1-1087, 
B»=87°42' 62"; and melts at [44°]. The stable 
form crystallises in glistening brown triclinio 
prisms, a:b:c = 1-6764:1:7, o=117°, 3 = 137'’ 40' 6", 

7 = 69° 88'44'i; it melts at [67°]. V. sol. alco¬ 
hol, ether, and benzene, sparingly in petroleum- 
ether. Beduced by tin and HCl to 0„H,4N, 
[83^.—B'HCl 3aq: white needles, basiOed by 
ma(^ water. 

Acetyl derivative C4ri,(N0J.CH,.NPhAa. 
[75°] (Paal a. Kreoke, B. 23, 2037). 

Benzoyl derivative 

C,H 4 (NO,)CH,.NPhBz. [101°]. Well-formed 
crystals; sol. aloohol, ether, and acetio acid, v. 
sol. chloroform, si. sol. petroleum-ether. By 
reduction with tin and HCl it is converted into 
OA{N^J-OH,NPhBz [115°] (Lellmann a. 
Stiokel, B. 19, 1606 ; 24, 718; S6derbaum a. 
Widman, B. 28, 2193). 

Formyl derivative . 

CI|H 4 {NO,).CHrNOA-GHO. [77°]. Yellow 
monoblinio plates ; o: 6: c = -648; 1; 1-OM; 

0 = (56° 7'. Yields phenyl-quinazoline dihydrida 
on reduction (Paal a. Busch, B, 22, 2683). 

pt-HUro-benzyl-iuiiline 

0 ,H 4 (N 0 ,)CH,.NHC,H,. [86°). From Pt-nitio. 
benzyl chloride and aniline (Borgmann, 0; O, 
1886,466). Orange-red needles.—^B'Hd: plates. 

p-Nitro-benzyl-sniline 

n H (NOJOH-NHOH.. [68°]. Fonud from 
l>-iiltro-lmayl chloride and imline (Strakoseh, 



S4I 


Nmta«ENZYL*AinLINB. 


B. 6,1063). Golden-yellow needle*, §oL hoi 
•leohol.—B'HOL Platee. 

Si-nitro-di-beniyl-MiiUBe 
(0,H,(J10,).CHJ,N0.H,. [208T. Formed in 

email qnantity aa a by-prodnct of the aotion of 
o-nitro-benzyl chloride upon anOine. Greenish- 
yellow needles. Sparingly soluble in acetioaoid 
(Lellmann a. Stiokel, B. 19,1608). 

m-Nitro-bensyl-aniline C,H,(NO,).NH.O,H,. 
p07®]. From «t-diazo-nitro-benzene m-nitro- 
benzyl-anilide by heating with cone. HGl at 100° 
(Meldola a. Streattoild, C. J. 61,114). , 

The Nitroaamine is an oil. 
p-Ritro-benzyl-aniline C,H,(NO,).NH.OiH„ 
p48°]. From p-diazo-nitro-benzenq p-nitro- 
benzyl-anilide by heating with cone. HCl at 100° 
(Ueldola a. Streatfeild, O. J. 61,113; Meldola 
a. Salmon, 0.* i". 63,779). Golden scales. 

Nitroiamin» 0,H,{N0J.N(N0).0,H,. 
P08°]. 

derivativt [109°]. 

BentO'fi derivative 
0,H^O,).NBz.CH,Ph. [194°]. Needles. 

^Nitro-di-benzyl-aniline 
0^,(NOJ.N(OE4.C,H,),. [130;[1. Formed by 
nitration of di-benzyl-aniline dissolred in acetic 
acid. Yellow needles. Sol. hot alcohol and 
acetic aoid, si. sol. cold alcohol, v. sol. ether and 
benzene (Matzudaira, B. 20, 1613). 

NITSO-BENZTL-BENZENE v. Nitbo-di- 

PBBim.-KETHAIIB. 

Si-m-nitro-di-benzyl-benzene 0„H„N,0, t.e. 
0,H,(C^.C.H,NOJr [166°]. Formed by the 
a^on of ^SO, on a mixture of m-nitro-di- 
phenyl-methane and m-nitro-benzyl alcohol 
(Becker, B. 16,2091). 

Bi-p-nltro-di-benzyl-benzene 
0,H,(NO,).CH,.C,H,.CH,.C,H.(NOJ. [o. 146°]. 
Formed as a by-product in the preparation of 
^nitro-di-phenyl-methane by the aotion of 
^SO, on a mixture of p-nitro-benzyl alcohol 
and benzene (Baster, B. 16,8716). Small white 
oonoentric needles. Sol. benzene and hot acetic 
acid, T. si. sol. other solvents. 

ns-NITBO-BENZYX BBOHIBB 0,H,Br.NO, 
*.«. 0,H,(NO,).C]^r. [ 68 °]. Formed by heat¬ 
ing m-nitro-toluene with bromine at 130° 
(WaiAendorff, A. IM, 266). 

p-Ritro-beniyl bromide [100°]. Formed 
fromp-nitro-toluedb and Br (W.). Needles. 

p-lnTBO-BENZYL-CABBAHIO ETHEB 
OJH 4 {NO,).OH,.NH.COjEt. [117°]- Formed 
fromp-nitio-benzylamine and ClCO,Et (Hafner, 
B, 88,840). Silky needles, v. sol. ether. 

o-HITBO-BENZTL OHIOBIBE 0,H.ClNO, 
i4. OiH,(NOs).CH,Cl. [49°]. Formed, together 
with Bie p-isomeride, by nitration of benzyl 
ohlmide in the oold (Beilsfeina. Geitner, A. 189, 
887; AbeUi, O. 18, 97; Noting, B. 17, 385; 
Enmpf {A. 224, IOC). Formed also by treating 
o-nitro-benzyl iJoohol with PCI, in the ooW 
(Gabriel a. Borgmann, B. 16, 2066; Geigy a. 
lUnigs, B. 18,2401). Thick crystals. BedUced 
by SnOl, to o-‘benzylene-imide ’ 0,H,N, an 
amoiphons base (LeUman% a. Stiokel, B. 19, 
1611). Aniline yields oily Oj^,(NOJ.CH,N^h 
redneed by zinc-dust in HOAo to the amide- 
compound 0,H,(N^.OH,NHPh [82°] (BOder- 
banm a. Widman, B. 38,2198). 
m-IltTO-bcnzyl-eblozids 

; ywoilr BMdles. 


flT°], (o. 178° at 86 mm.), Ziong; 


V. tol. alcohol, ether, and. benzene. Formed by 
tiie aotion of PCI, on the alcohol (Gabriel a. 
Borgmann, B. 16,2084). 
p-Nitro-benayl ehloride 

[4:1] OJH,(NOJ.CH,C1. [71°]. Formed by treating 
benzyl chloride with HNO, (S.G. 1-48) at -10° 

g ilbs a. Bauer, J.pr. [2] 34, 343; c/. Beilstein a. 

eitner. A, 139, 337; Strakosoh, B. 6, 1066; 
Grimaux, Bl. [2] 8,433). formed also by passing 
chlorine into p-nitro-toluene at 190° (Wachen- 
dorfl, B. 8,1101; A. 185, 271). Crystals, 
iisoefions.—1. Ammonium aulphide gives 

r nitro'ben:^! mercaptan (Strakosch, B. 5, 697). 

Alcoholic potash an azo- derivative of 
di-iutro-stilbone.—3. An alkaline solution of 
SnO forms p-dinitro-dibenzyl (W. Boser, A. 238, 
363).—4. Chromic acid mixture oxidises it to 
p-nitro-benzoio acid.—6. A solution of SnCl, iu 
HClAq reSuces it top-* benzylene-imide ’ C,n,N, 
an amorphous base (Ii. a. S.). 

NIIBO-BENZYL, CYANIBE v. Nitnle of 
NiTBO-FBEIIVIi-ACETIC acid. 

0 - KftBO - BENZYL - ETHYL - MALONIC 
ETHEB C,ja„NO, t.e. 

0,H,(NOj).CH2.CEt(CO,Et),. Formed from othyl- 
malonicetheriNaOEtiando-nitro-benzyriihloride 
(Lellmann a. Schleich, £. 20 , 440 ). Bcduccd by 
zinc and HOAo to C„H„NO, [114°]. 

p-Nitro-benzyl-ethyl-malcnio ether [52°]. 
Formed in like manner. Needles. 

o-NITBO-BENZYL ETBYL OEIBE 
C,H,(NOj).O.CJEI,. Forced by heating o-nitro- 
benzyl chloride with alcohol in a boiling brine- 
bath (Errera, G. 18,232). Oil. 

m-Nitro-benzyl ethyl oxide. Prepared by 
heating m-nitro-benzyl chloride with alcoholic 
potash (E.). Oil, solidifying in a freezing mix¬ 
ture. 

p-Nitro-benzyl ethyl oxide [24°]. Prepared 
by heating p-nitro-benzyl chloride with alcohol 
(E.). Trimetrio crystals. 

NITBO-BENZYLIBENE-ACETONE v. Nitbo- 
sixBvn uzTHvr. kbtokb. 

NITBO-BENZYLIBENE-ACETONAMINE v. 
Aczionaionb. 

m - BI - NITBO - BI - BENZTLIBENE - BI - 
AKIBO-BIPHENYL 

C.H,(N02).CH:N.CA-D.H,.N:CH.O.H,(N02). 
Formed by heating op-di-amido-diphcnyl vrith 
m-nitro-bwzoio aldehyde and alcohol at 100° 
(Benland, £. 22, 8011). Yellow crystalline 
powder, m. sol. alcohol. The isomeric compound 
fromp-nitro-benzoic aldehyde and op-di-amido- 
diphenyl melts at 208°, while that from di-p- 
amido-diphenyl and m-nitro-benzoic aldehyde 
melts at 834° (Schifl a. Vanni, A. 268, 376). 

m-NITBO-BENZYIIBENE-ANILINE 
0,ASNA [3:l]OA(Nft).CH:NPh. [61°]. 
Formed £rom m-nitro-benzoic aldehyde and 
aniline (Lazorenko, d. 1870,760). Needles. 

p-Nitre-benzylidene-aniline 
[4:l]C,H,(NO,).CH:NPh. [98°]. Formed by 

heating aniline with p-nitro-benzoio aldehyde at 
100° Fischer, £. 14,2524). 

Bi-m-nitro-bonzylidene-anlline 
r8:l]OA(NO,).CH:N.OA(NOJ [1;8]. [168^. 

^rm^ by warming the alcMolio solnrion of 
m-nitro-benzoic aldehyde with m-nitro-aniline 
(Eantzsoh, B. 28,2775). 

m-iaTB 0 .BENZTUBEirB BBOMIBX 
0 ,U 4 (N(>J.CIHBr,[ld 3 . [lOB*:]. Formed I 9 
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24?. 


bMtiiia m>nitto-tolo«ne (1 mol) vith bromine 

S molk) at 140° (WaobendoiS, A. IBS, 278). 
innte needles (trom alcohol). ' 

«-mtTO-bensrlideae bronude 
0^,(N0J.0HBr,[l:4]. [82°]. Formed by heat¬ 
ing ^nitro-tolaene (1 mol.) with bromine (2 
mole.) at 140° (W.|. Needles or rectangular 
plates (from alcohol). By heating with aniline 
it yields |)-rosanilines(Zimmermann a. .Miiller, 
S.n, 2936). 

m-ia!rBO.BENZYI.Il>£N£ CELOBIDZ 
0,H,(N0,).0HC4. [65°]. Formed from nf-nitro- 
benzoic aldehyde and PCI, (Widn^ann, B. 13, 
676; Erlich, B. 15, 2010). Thin monoclinic 
plates or needles (from alcohol); v. sol. ether. 

D-Nitro-benzylidene chloride 
0,H,(N0 ,).CHcL [46°]. FormodfromiJ-nitro- 
benzoio aldehyde and PCI, (Zimmennann a. 
MiiUer, B. 17, 2937; 18,997), and by nitration 
of benzylidene ohloride (Hiibnor a. Beute, B, 6 , 
803). Prisma (from alcohol). Yields jp-rcsani- 
line on heating with aniline. « 

o-NITKO-BENZYBIDENE-HYBBAZINE 
(C,H,(NO,).CH).,N,. [181°]. Formed from o-ni- 
trobenzsio aldehyde and hydrazine salts* (Cur¬ 
tins a. Jay,Xpr. [2] 39, 43). Yellow needles. 

p-SITEO-BESZYLIDENE-INDOXYL v. In- 
dogmide ofp-NiTRO-BSNZOia aldehyde. 

o-NlIRO-BENZYLIOENE UALONIO ACID 
0|,H,NO. ».a. [2:l]C,H,(NO,).CH:C(CO.,H),. 

[161'']. Formed by heating o-nitro-benzoio alde¬ 
hyde with malonic acid^nd UOAc at 60° (Stuart, 
C. iT. 47, 168; 49, 306). Needles (from water), 
T. sol. ether, v. e. sol. ether, si. sol. CHCl,. With 
HBr it yields a yellow compound molting at 
227°. Boiling water decomposes it slowly, form¬ 
ing o-nitro-benzoio aldehyde, malonic acid, and 
a little o-nitro-oinnamio acid. — BaA."2,)aq: 
feathery tufts, converted by warm water into 
insoluble BaA"aq.—Ag.,A''. 

Ethyl ether mjL". [63°]. 
m-Nitro-benzylidene-malonic acid 
[ 8 :l]C,H,(NO.,).CH:C(COjH),,. [205°]. Formed 
from m-nitro-benzoio aldehyde, malonio acid, 
and HOAo (Stuart, O. J. 47, 155; 49, 361). 
Crystals, si. sol. cold water and ether. Partially 
decomposed by hot water into m-nitro-benzoio 
aldehyde and malonio acid. Split up on fusion 
into CO, and m-nitro-oinnamio acid [196°]. 
HBr forms O.H,(NO,).CHBr.CH(CO^).,. Brom¬ 
ine combines with it, yielding the dibromide 
OA{NO.J.CHBr.OBr(CO.,H).,. 

Ethyl ether EtA". [73°]. 
p-Nitro-benzylidehe-malonic acid 
C.H,(NO.J.CH:C(CO,H)r [227°]. Formed from 
p-nitro-benzoio aldehyde, malonio acid, and 
HOAo at 60° (Stqart, 0. J. 43, 408). Firmed 
also, together with S small quantity of the ortho- 
aoid from benzylidene-malonio ether by nitra¬ 
tion and saponification (Stuart, 0. J. 47,*155), 
f^stals, split up on fusion into CO, and ji-nitro- 
oinnamic acid. Decomposed by hot water into 
p-nitro-benzoio aldehyde and malonio acid. 
Bromine forms OaH,(NO,).OHBr.CBr(CO,H), 
which gives oS HBr at 100°, leaving a residue 
[188°], and is decomposed by water yieldirg 
0;HjNO,)OH:CBr.CO,H [208°]. 

Ethyl etherEt^". [98°]. Prisms. Con¬ 
verted by HBr into 0,H,(NO,)OHBr.OH(CO jo, 
;W°] (Stuart, 0./. 48, 865). . ' 


^HIIBO-BEirZYiniXNX OI-MSTBYlb 
DMthLPHOHS 0,H„NS,0,».«. 
[l:8]OjH,(NOJ.CH(SO^iy- [179°]. Formed! 
by oxidising m-nitro-benzyudene-di-thio-di-gly- 
coUio said (Bongartz, B, 21, 487). Slender 
needles (from dilute HOAo). 

p-Kitro-benzylidene >li-methyl disulphone 
[l:4]0,jH4gS0J.CH(S0,CH,),. [248°]. Formed 
by oxidising jp-nitro-bcnzyudene-di-thio-di-gly- 
oollio acid with KMuO, (B.). Yellowish needles 
(from hot water). 

NITEO-BENZYLIDENE-PHTHAUDB 
yG :C(N0,).0,H. 
O.^.NO.i.e.O.H,< \ ' ' ‘ 

^CO.O 

Preparation.—10 pta. of crude di-nitro- 
benzyl-^hthalido are dissolved in 20 pts. of hot 
alcohol, diluted with 10 pts. of. ^ot water, and 
heated for half an hour on the water-bath ; the 
yield is 46 p.c. of theoretical, but when pure 
di-nitro- compound is used, nMjt iOO p-o. • 
(Gabriel, B. 18,12.51, 3471). 

Propcrfics.—Glistening crystals. Spl[f up 
on dry distillation into phenyl cyanato and 
phthalic anhydride. Alcoholic NaOH converts 
it into the salt 0 „H„N 05 Na, 2 Jaq which crystal- 
Uses in colourless prisms and is decomposed by 
acids into w-nitro-toluene 0 ,,Hj.CH,(N 02 ) and 
phthalic anhydride. Beduced by HI and P to 

isobenzylidene-phthalide 

[91°] and a compound 0,5H„N0, [257°] whence 
KOH and McI yield two isomerio bodies 
C,„H„NO, melting at 237° and 121° (Gabriel, B. 
20, 2863 ). 

NII'RO-BENZYIIDENE-PHXHAUMIDIHB 
. C ^C(NOJ.Oja, 

0„H,.N,0, i.e. O.H / \nh 

Phthalimidyl-nitro-beneyl. Formed together 
with ozy-nitro-benzyl-phthalimidine by leading 
N,0, or NjO, into a benzene solution of benzal- 
phthalimidine or of deoxybenzoin-o-carboxyl- 
amide 0,H,(CO.NH,).CO.GH,.O.H, (Gabriel, J0. 
18,2439). • 

Nitro-faeiuylidene-phthalimidic acid 
0„H,,N,0, tai. C.H,(COJEI).CTNH,):C(NOJ.O.H, 
[145°-160°]. Formed by dissolving nitro-benzyl- 
idene-phthalimidine in hot dilute NaOH and 
precipitating with an acid ((,abriel,B. 18,2440). 
Acetyl chloride reconverts it into the anhydride. 
Nitrous acid passed into the solution in benzene 
converts it into nitro-benzylideno-phthalide. 

Salts.—A'Ag : microcrystalline powder.— 
A',Ba7nq: long yellow needles or short prisms. 

Ethyl et/icr A'Et; [165°]; yellow crystals. 

Nitro-iso-benzylidene-phthalimidlne v. 
(Py. l:4:2)-NrrEO-oXY-PHENYL-isoQDiHeLiira. 

NITBO - BENZYLIDENE-DI-THIO-DI-DLY. 
COLLIO ACID 0,|H„N3.0,».c. 
(VI,(NO,).OH(S.CH,.CO.,H),. The o-, m-, and 
p- varieties of this acid are formed by the action 
of tBioglycollic acid on the three nitro-bensoie 
aldehydes (Bongartz, B. 21, 479). 

o-Aoid [123°]. peedles (from HOAo). 

m-Aoid [130°]. Needles (from dU. HOAo). 

p-Aoid [162°]. Needles (from dil. HO^). 

o-NlTBO-BENZYUDENE-DI-DKEA 
C,H„N.O, w. OJH,(NOJ.OH(NH.CO.NHA,. 
[200'ij. Formed by warming an alooholio solu¬ 
tion of urea with o-nitro-benzoio aldehyde (Sohifi, 
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A. *61.188; Mdy, Af. 10, 304). NeadleB Oaoa- 
tidnios aq), si. sot. watei and ^oohol. 

o-NIIXO-BENZYI. IODISE OA|NOACH^ 
r76°]. Formod from o-nitro-benzyl ohloride, 
KI, and alcohol (Kumpt, A. 224,103\ Plates. 

p-Nitro-bensyliodide O.H,(NOJ.CJH,I. [127®]. 
Formed in like .manne)>. Needles. 

p-NITBO-BENZYL-MAIOHIC ACID 
C.H,(NOJ.OHrOH(CO^),r Formed Ey saponi¬ 
fication of the ether which is obtained in small 
quantity, together with di-nitro-di-benzyl> 
malonio ether, by the action of p-nitro-benzyl 
ohloride upon sodio-malouic ether (Lcllmann a. 
Schleich, B. 20, 434). Yellow powder. 0»r- 
bonises at 240° without melting. CaA" and 
BaA": yellow pps. 

Ethyl ether EtA": [63°]; yellowish 
prisms; sol. ordinary solvents. 

Di-o-nitro-di-bcnzyl-malonic ether 
(O.H,(NO,J.CH,)j:C(CO,Et),. [97"]. Obtained 
by the «Oi,ion of o-nitro-benzyl chloride upon 
sodio-maloni'o ether. Yellow crystals. Sol. 
alcohol and other (Lellmann a. Schleich, B. 20, 
4881.* 

Di-p-nitro-di-benzyl- malonic ether 
(C,H,(N0.3.CH,)^C(C0jEt)y [170°]. Formed by 
the action of p-mtro-benzyl ohloride upon sodio- 
matonio ether. Colourless silky needles. Sol. 
acetic acid, si. sol. alcohol, and chloroform. 

p-NITKO-BENZYI. MESCAPIAN 0,H,NSO, 
».«. 0,H.(N0j).CHjSH. [140’]. Formod from 
p-nitro-benzyl chloride and alcoholic ammonium 
sulphide (Strakosch, B. 6 , 698). Laminie. 

IBI-NltBO-BENZYL-UESITYItENE 
0„H,.(N0.),. [185°]. Formed by nitration of 
benzyl-mesitylene at 0° (Louise, A. Ch. [ 6 ] 6 , 
182). Prisms (from alcohol-chloroform). 

TEI-NIXKO-BENZYL METHYL KETONE 
0,^(N0,).CH,C0.CHr [89°]. Obtained by 

boiling tri-nitro-phenyl-acetoacotio ether (10 gd 
dissolved in HOAo (100g.) with H^SO, (20 g.) and 
water (30 g.) for 8 hours (Dittrich, B. 23, 2723). 
Long yellawish-white needles, sol. alkalis. 

Phenyl-hydraeide C,jH,,N,0,. [125°]. 

NITEO^-BENZYl-PHENOL n„H„NO, i.e. 
Ph.CH,0,H,(NOJOH [1:3:4]. [75°]. From 

benzyl-phenol and HNO^ (S.G. 1-4). Prisms. 
Volatile with steam.—KA'; brick-red needles 
(Bennie, 0. J. 41,221). 

Dbnitro-p-benzyl-phenol 
Ph.OHrOA(NOJjOH [I:3:6?:4]. [ 88 °]. Prom 
the above, HOAc, and UNO,. Formed also by 
the action of HNO, onp-benzyl-phenol sulphonio 
acid (Bennie, 0. J. 49,408). Oxidised by CrO, 
it gives benzoic acid.—EA'; orange needles.— 
BaA'r 

Oi-aitro-o-benzyl-phenol [82°]. Obtained by 
warming e-benzyl-phenol sulphonio aeid with 
dilate HNO, (Bennie).—EA'aq.—BaA'- 

Tri - nitro. benzyl ■ phenol 0„H,(NOd,OH. 
[148°]. Got by dissolving'potassic benzyl-Menrd 
sulphonio acid in HNO, (S.G. 1'4) and evapmting 
(Bennie, 0. J, 41, 36, 228). Silky pals-ybllow 
needles. Yields p-nitro-benzoio acid on oxida¬ 
tion with chromic acidmixture.—0„H,(NOd,OE. 

KIIBO-p-BENZYL-PSENOL SDLPHONIO 
AOID »0,H,.C,H,(OH)(NO,)SO,H.—KA'. Formed 
by action of HNO, (S.G. 1'2) and potassic benzyl- 
phenol Bulpbonate (Bennie, 0.3, 41, 85). 

Nitro - 0 - benzyl - phenol inlphonio acid. 
Panned in like manner.—EA: ydlow sealei. 


DI-NIISO BKNZY1,.FETBALIDE0„H,,VA 

X(NOJ.CIH(NOJ.O,H, 

Formed by passing nitrons acid gas into a sola- 

B. 18,1251). Colourless crystals. Beaclily con- 
verted into nitro-benzylidene-phthalide (o. v.). 

o-NIXBO.B£NZYL-PH;rHALlMIDE 

[219°]. 

Formed from potassium phthalimide and o-nitro- 
benzyl ohloride at 100°-180° (Gabriel, B. 20, 
2227). Prisms. 

m-Nitro-beiuyl-phthalimide. [155°]. Formed 
in like manner. Needles. 

p-Nitro-benzyl-phthalimide. [176°] (S.); 
[172°] (Hefner, 0. C. 1889, 671). Prisms (from 
HOAc) (Salkowski, B. 22, 2142). 

p-NlIBO-BENZYL-PlPEBIOEiN 
CjH,/NO,).CH,.NO,H,. [3S°-40°]. ' Formod by 
dissolving its polymerido in HCIAq and ppg. by 
ammonld*(Lcllmqpn a. Schwadcrer, B. 22,1333). 
Keadily polymerises to (G,H,(NO-).CH,.NO,H3, 
[120'5'iJ, which is also obtained by treating di- 
piperidcin with p-nitro-benzyl ohlorMe and 
NaOHAq. 

NITEO-BENZYL-PIPESIDINE 
0 ,H,(N 0 ,). 0 H,NC 5 H„. The o-, m-, and p. 
isomorides are formed by the action of o-, m-, 
and p- nitro-benzyl chloride on piperidine in hot 
aieoholio solution (Lellmann a. Pekrun, A, 
269, 40). 

o-lsomeride. Oil. Beduced by SnOl, to o. 
amido-benzyl-piperidino [82’5°]. — B'HCl. — 
B',H,PtClr 

m-Isomeride. Oil. Beduced by SnCl, to m- 
amido-benzyl-piperidino [112°].—B'HCl. 
p-Isomeride. [34°]. B'HCl.—B'APtOl,. 
NIXBO - BENZYL - QUINOLINE XETRA- 
EYDBIDE C,H,(NO,).CH.NC,H„. The three 
isomorides are formed by heating o-, m-, and p- 
nitro-benzyl chloride (1 mol.) with quinoline 
tetrahydride (2 mols.) in hot alcoholic solution 
(Lellmann a. Pekrun, A. 259, SO). 

o-Isomeride. [111°]. Brownish-red tables.— 
B'JH,PtCl,: yellow amorphous pp. 

m-Isomeride. [99']. Bed prisms; reduced 
by SnCl, to m-amido-benzyl-quinoline tetra¬ 
hydride [82°]. 

p - Isomeride. [102°]. Bed prisms. — 
B'AF‘C1,. 

NIXBO-BENZYL 8ELEN0CYANIDE 

C, H,N,SeO, i.fl. C.H,(NOJ.CH,SeON. [122-6°]. 
Formed by nitration of benzyl selenooyanide at 
-4° (C. L. Jackson, B. 8 , 321; A. 179, 16). 
Needles (from alcohol). 

o-KIXBO-BENZYL 8 ULPBIDB 
(OJH,(NO,).CHJ,S. [124°]:' Formed, together 
with a little of &e dtsulphide, bjr passing NH, 
and H,S into an aloohouo solution of o-nitro- 
benzyl ohloride (Jahoda, Af. 10, 880). White 
plates. Yields on oxidation by HNO, toe sulph. 
oxide (C,H,(NO,}.aH,) .SO [163°] and the snl]^. 
one (O.H,(NO,).CH,)BO, [200°]. . 

o-Nitro-benzyl disnlpbide 
(0,H,raOJ.OH,),Sr [47°]. Formed as above 
p-Hltro-benzyl dMoIphide [89°]. Yeunr 
etj^ls (Strakosch, B. 6,698). 

p-NlTBO-BENZYL SULPEOCTAVIDE 
0 X(i«O,). 0 HrtKm. Fonaed ftoos p-nitsv 
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benij^ fl&loriM and alooliolle potaultim nilpho- 
ovanlde (Henir, B. i, 688). Small needles. 

p.1^0-BSNZTL - DI-TRIO-OASBAUIO 
ACU) HO,.OJH,.OHrNH.OS.SH. The p-nitro- 
benzyl ammonitun sAlt j;i93°] o{ this acid is 
formed by treating p-nitro-benzylamine with 
OS, in ether (Hatner, B. 28,339). 

Dr-n-KITBO-SI-BENZYL-THIO-TrBEA 
CS(NH:oH,0,H,.NO,),S [ 202°]. Formed by 
boiling p-nitro-benzyl-ammoninm p-nitro- 
benzyl-di-tbio-carbamate with HgO and alcohol 
(Ebiner, B. 23, 840). Beedles, si. sol. alconol. 

o-mTBO-BENZTWTOLtriOmE. 
0,H^(NOJ.CHrNH.O,H,Mo. [72®). Obtained by 
heating i pts. of p-tolnidine with 1 pt. of o- 
nitro-benzyl chloride for ^ hr. on the water-bath. 
Yellow crystals. V. sol. most ordinary solvents. 

Salts. — B'HOl: oolonrless neaileB. — 
B'^PtOl," : sparingly Bolable pp.—^B',H,S04*: 
thin glistening plates. 

Aeetyl derivative 

O.H,(NOJ.OH,.NAoC,H,Me: [66®]; stout crys¬ 
tals; on redaction with tin «nd HOI it is 
converted into o-amido-benzyl-toluidine. [79°]. 
(Lellmanrj a. Stiokel, B. 19,1609 ; 24, 718)f 
Formyl derivative [79®]. Formed by 
heating a solution of formyl-p-ioluidine in 
benzene with sodium till dissolved, and then 
adding p-nitro-benzyl chloride (Paal a. Busch, 
B. 22, 2695). Needles. 

o-Nitro-benzyl-o-toluidine. Formyl deri¬ 
vative O.H,{NOj.OH,.Jl{0,H,).OHO. [76®]. 
Formed from o-nitro-benzyl chloride and sodium 
formyl-o-toluidine (Paal a. Busch, B. 22, 2701). 
Yellow needles grouped in spherules. 

p-NlTBO-BENZYE-BBEA 0,n,N,0, ».«. 

NH,.OO.NH.OHrO,H,NO,. [197®]. Formed by 
heating p-nitro-benzylamine hydrochloride with 
silver cyanate at 100° (Hafner, B. 23, 3.39). 
Pale-yeUow needles, v. sol. HOAo and alcohol. 

DI-p-HITBO-DI-BENZYL-UEEA 
CO(NH.OH,.C.H,NOJ,. [234®]. Formed by 
boiling the corresponding thio-urea with HgO; 
or by adding a solution of COCl, in benzene to 
one of p-nitro-benzylamine in ether (Hafner, B. 
28, 34W. Silvery needles (from HOAo). 

NITBO-BBOMO. compounds p. Baouo-miao- 

OOMPOUNDS. 

BITBO-BBBCINE v. Bbuoikb. 
w-HITBO-n-BBTANE 0,H,NO, i.e. 
OH,.OHrOH,.CHrNOr (162® cor.). S.O.2-9946. 
Formed from n-butyl iodide and AgNO, (Ziiblin, 
B. 10, 2083; Pribram a. Handl, M. 2, 666). Bc- 
duced by tin and HOI to butylamine. HOLAg at 
140° forms hydroxylamine and n-butyrio acid. 
B-HitPO-butone OH,.OH,.CH(NO,).CH,. 

# (188°). Formed from sec-butyl iodide (120 pts.) 
and silver nitrite (160mts.) (V. Meyer a. IiooSer, 
B. 7, 1606; A. 180, 134). Formed also from 
GHj.OHBrNO, and ZnEt, (Bevad, J. R. 20,126). 

w-Nitro-Uebntane (OH,),CttCH,NO,. (187°- 
144°). 8.G. * 1‘0083. Formed from see-isobutyl 
iodide and AgNO, (Demole, B. 7, 709, 790; A. 
176,143; P. a. H.}. Unlike »-nitro-n-batane, 
it does not give a crystalline pp. with NaOEt, 
although it dissolves in alkalis. 

Vltro-tert-bntane (OHy.ONOr (H0®-180°). 
Formied, in small quantity, together with tert- 
'butyl nitrite, W the action of AgNO, on tert- 
bu^l iodide (Tsohemii^, A. 180, 166). Oil, 
smeUing like peppermint. Does not dissolve in 
Tea. Hi. 


alkalis. May be reduced to f«W-bntyIamine (e/. 
V. Meyer, A. 244,222). 

Di-nitro-butane GANjO,. Formed from 
bromo-w-nitro-n-butane, aqueous ENO, and 
dilute H,SO, (Ziiblin, B. 10, 2086). Oil, decom¬ 
posed at 190® by distillation. — K04H,N,04: 
golden scales, sol. watir and alcohol. — 
AgOjHjNgOi: yellow scales with blue reflex. 

Di-nitro-butane 0,H,(NO,),. (197°). S.G. 

*o‘ 1‘205. Formed by the action of HNO, on di¬ 
isoamyl ketone or on .propyl-acetoacetio ether 
iOhancel, C. B. 94, 399; 90,1466). Heavy oil, 
forimng crystalline K and Ag salts. Decom¬ 
poser on distillation. 

Di.{8).iritro-bntane CH,.CH,.C(NO,)rCH,. 
(199® cor.). Formed by oxidising £utyl-i|'-nitrole 
with nitno acid (V. Meyer, B. 9, 701), or by 
boiling isovaleric acid with HNO.'iiBredt, B. 16, 
2324). Oil, not soluble in alkalis. Tin and 
HCl convert it into hydroxylamine and methyl 
othyl ketone. • 

Di-nitra-isobutana (CH,)jCH.CH(NO,),. 
Formed from bromo-nitro-isobutane, KNO„and 
dilute H,S04 (Z.). - Oil. — KO,H,(NO,)~ — 
AgO,H,(NO,),*aq. 

DI-NlTBO-ISOBDrYL-ANIIINE 0„H„N,04 
t.e. 0,H,Nn.C,H3{N0.j2. [80°]. Formed from 
bromo-pi-dl-nitro-benzene and isobntylamine 
(Romburgh, B. T. C. 4,192). Yellow needles. 

Tri-nitro-isobntyl-anilins 
0„H,{NOj),NHO,H.. [95®]. Formed from 

ohloro-tri-nitro-benzene (picryl chloride) and 
isobutylamino (II.). Converted by fuming HNO, 
into thenitramine C.H,(NO,),N(NO,)C,H, [110®]. 

m-NITBO-ISOBOTYL-BENZENE 0„H„NO, 
i.6. 0,H,(N0j).0,H,. (251°) at 740 mip. Formed 
from nitro-amido-isobutyl-benzene by elimina¬ 
tion of NH, (Gelzer, B. 21,2941). Oil. Yields 
»t-nitro-benzoio acid on oxidation. 

o-Nitro-tert-butyl-benzene 
0,H,(N03),CMe, [1:2]. (249°). S.G. 1* 1'074. 

Formed from tcrt-butyl-benzene and faming 
HNO, (Senkowsky, B. 23, 2416). Yellow oil. 
Smelling like cymene. Reduced by tin and HCl 
to O.H.(NH,).CMe„ (o. 236°), S.O. H -977, which 
yields an acetyl derivative [169®> 
p-Nitro-fert-butyl-benzene 
C.H,(NO,).CMe, [1:4]. [30°]. (276^. Formed 

at the same time as the preceding (S.). Yellow 
needles (from alcohol). Yields, on reduction, 
0,H,(NH,).CMo. S.G. ^ -963. 

NITEO-m-ISOBDTYL-BEHZOIC ACID 
C.H,(C,H,)(NOJCO,H. [140®]. Formed by nitra¬ 
tion of m-isobutyl-benzoio acid (Kelbe a. PfeiSer, 
B. 19, 1727). Small needles (from petroleum- 
ether).—AgA': somewhat soluble pp.—MoA'; 
liquid. ^ 

Nitro-p-lsobutyl-bensoic acid 
0,H3(C,H,)(N0,)C0,H. [161®]. Long fine needlez 
(from water). Formed by nitration of p-isobutyl- 
bendbio pcid.—AgA': white pp. 

Methyl ether MeA': fluid (Kelbe a. 
Pfeiffer* B. 19,1726). 

NIXBO-BDTYtENE C4H,NO,. (154®-168®). 
Formed by allowing ^NO, (S.G. 1*52) to drop 
into /«»4-butyl alcohol (Haitinger, Sift. IF. 77 
(2] 428; A. 198, 866; M. 2, 286). Formed also 
in small quantity by saturating HNO, with iso¬ 
butylene (H.). Pale-yellow oil, heavier than 
water. Dissolves in alkalis, and is reppd. by 
ai^ds. Bxcess of water at lOO® splits it up into 
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!,n..0^jN0J(0H) [1:8:4]. [95«]. {290») M 
11 mm. Foio^bj bluing nitro-amido-isobatyl- 


acetone and nitro-methane. Br onitet, loaning 
oily OjH^r^O,—NaO^HiNO,; i>owder, t. »o 1 . 
•rater. 

NITSO-ISOBTITYI.-FHENOI 

c; 
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benzene with dilute potash (Gelzer.B. 21,2947). 
Bod needles (from alcohol), t. sol. hot water. 

Di-nitro-tsobntyl-pheiiolO,H,. 0 ,H 2 (NOj),OH. 
[93°]. Formed from isobutyl-phenol [99°], 
HOAo, and HNO, (Studer, A. 211, 244; B. 14, 
1474; Iiiebmann, B. 14,1842). Sulphur-yellow' 
needles (from alcohol). Yields di-nitro-an^do- 
isobutyl-henzene on heating with NH^q. 

TBI-HITBO-ISOBUTYL-TOLITENE 
C,HMe(C 4 H,)(N 02 ),. Artificial musk. [97°]. 
Formed by hqating isobutyl-toluene with HNO, 
and H,SO, for 24 hours on a water-bath (Baur, 
C. B. Ill, 238). ^Tltlte needles, sol. alcohol 
and ether. Its solutions smell like musk. Forms 
a orystallint compound with naphthalene [90°]. 

IBI-HITSO-IBOBUTYL-XYLENZ 
C8Ue,(C,H,)(N0J,. [110°). Formed by nitra¬ 
tion of isobutyl-xylene (Baur, 0. B. Ill, 2.S8). 
White needles. Its alooholio solution smells like 
musk. 

mTRO-CAUFHOIENIC ACID v. Cxupho- 

LENIC ACID. 

HITEO-CABPHOE v. Camphob. 

TETBA-NITEO-CABBAZOIE 
0„H,(N0,),NH. Formed by nitrating carbazole 
IQraebe, A. 202, 26). Lemon-yellow crystals 
^om HOAo), insoluble in alcohol and ether.— 
C„H,(NOJ,NK: insol. water. 

Four tetra-nitro-csrbasoles have been de¬ 
scribed by Oiamician and Silber (0. 12, 277) as 
formed by the nitration of carbazole. The 
melting-points of three of them are 308°, above 
320°, and about 285°, while the fourth decom¬ 
poses before melting. 

EITE0.CAEBUZY.CIHNAU1C ACID 
C.H,(CH:CH.COjH){NO,)(CO,H)[l:2:4]. [287°] 

(L 6 w, A. 231,87y. Formed by nitrating oarb- 
oxy-oinnamic aoid. Hemispherical aggregates or 
regular tablets (from water). Shat the NO, is 
in the o- positi&n is shown by the fact that, by 
Baeyer’s synthesis, it gives rise to indigo di- 
carbozylio acid. Heated with oono. H,BO, it 
does not turn blue. It yields a dibromide, which 
is converted by aqueous NaOH into nitro-carb- 
oxy-phenyl-propiolic aoid. 

KITEO-CAEBOZY-FHERYI-FSOFIOKIO 
AOID 0,H,(NOJ(CO,H)OH:OH.CO,H [8:1:4] 7 
[192°]. Got by nitration (Widman, B. 22,2273). 

HITEO-OABTACEOt 0„H„NO, i.e. 
C.H,(C,H,)Me(NOJ(OH). [78°]. Formed from 
nitroso-carvacrol, KOH, and K,FeOy, (Fatemo a. 
Canzoneri, G. 10, 283). Needles, ^ost insol. 
water.' 

KITBO-CHLOBOrdeiivatiTes«. Cblobo-hitbo- 
derivatiTcs. c 

iriTBO-OHlOBOFOBlI «. Xn-cmou) -SlIBO- 

MBIHAKa. 

DI-imBO-OHOIJHTZBDr ClnH„(N0J,0. 
[121°]. Obtained by nftratioa of oholesterin 
(Pids a. Baymann, B. 19, 324). Colourless 
needles, d. soh eold slcohd. 1 ^ boiling a hot*! 
saturated eolation of oholesterin in HOAo with 
HNO, ( 8 .G. V64), Beinitsex {M. 9,440) obtained 
rt nitn- compound melUag at 94°. By adding 
\ ^ , vnfitaro of HOAo HO 


ptsA and fnmii^ HNO, pts.), LaisohinoS {J. 
B. 10, SCO) obtained a compound crystallising in 
plates, decomposing at 180° without melting. 

BITB0-CH01<ESTEETl.CHI.0BIDE 
0„H4,(N0,)0L [148°-149°]. Colourless needles. 
Prepared by nitration of cholesteryi chloride 
(Preis a. Baymann, B. 12, 225). 

NITBO-CHEYSESE v. Chryssns. 

NMEO-CHRYSOdTHSDHE uCHBYsoqumoH*. 

NITEO-OINCEONAHIHE V. Cinchona Bases. 

o-NIXEO-CINSAltlO ACID C,H,NO, 
le. [2:1]O.H,(NOJ.OH:CH.CO,H. Mol. w. 193. 
[232°] (M.) i [237°] (T. a. 0.); [240°] (Baeyer, 
B. 18, 2267). B’ormed, together with the p-iso 
meride, by nitrating cinnamic acid (Beilstein a. 
Euhlberg, A. 163, 126; Mtiller, A. 212, 124). 
Formed also from o-nitro-benzoicaldehydo, Ac,0, 
and NaOAo (Gabriel a. Meyer, B. 14,830). 

Preparation. —1. Cinnamic aoid (1 pt.) is 
dissolved in nitric aoid (6 pts.); the mixture is 
policed upon snow,hnd the ppd. acids separated 
by maniis of alcohol (B. a. K.).—2. Cinnamic 
ether (10 g.) is dropped into fuming HNO, at0°. 
The solution is poured at once into water at 0°. 
Ihe solid pp. is washed with water, aiyi treated 
with alcohol, which dissolves the o-, leaving the 
p. compound (Stuart, 0. J. 48, 408). Fair yield 
(4 g.).—8. The product of nitration of cinnamic 
acid is etherified, and the o-nitro-oinnamio ether 
is separated from the p-isomeride by means of 
its greater solubility in etlier (Tiemann a. Oper- 
mann, B. 18, 2060). 7'he acid may then be ob- 
tained from its ether by hydrolysis with HjBO, 
(Fischer a. Euzel, A. 221,266). 

Properties.—Needles, insol. water, si. sol. 
cold alcohol. Yields o-nitro-benzoio aoid on 
oxidation by chromic acid mixture. Its solution 
in H,SO, becomes blue on warming or on 
standing. 

Salts. — CaA',2aq: yellow needles.— 
BaA',4aq: minute yellow needles. 

Methyl ether Meh.'. [73°J. 

Ethyl ether EtA'. [42°] (M.); [44°] (B.). 
Trimetric crystals, a:5:c = -927:1: •617. Beadily 
combines vrith bromine. Beduced by aqueous 
ammonium sulphide to carbostyril. In hot al¬ 
coholic solution Uu and HCi reduce it to o- 
amido-cinnamic ether. 

Chloride C.H,(N0J.CH:0H.C0C1. [66°]. 
Crystalline solid (Fischer a. Euzel, B. 16,84). 

m-Nitro-oinnamie acid 

[3:l]C,]^(NOJ.CH:CH.CO,H. [197°]. Prepared 
by heating m-nitro-benzoio aldehyde with Ao,0 
and NaOAo (SchiS, B. 11, 1783; Tiemann a. 
Opermann, B. 13,2060). Yellow needles. Yields 
m-nitro-benzoio acid on oxidation. A mixture 
of ,HNO, (2 pts. of S.G. 1*6) and cone. HgSO, 
(6 pts.) converts it at 0°iriio wm-di-nitro-styrene 
(Friediiinder a. Lazarus, A. 229,233). Bednoed 
by tin and HOI to m-amido-oinnamio aoid.— 
AgA': insoluble pp. 

Ethyl ether EUL'. [79°]. 

p-Nltro-eiiiaainio acid 

[4:1] 0,H,ffl0A.0H:0H.00,H. [286°] (T. a. O.V, 
[288°] (D.). Formed by nitration of einnamie 
acid (Mitscheriioh, A. Oh. [8] 4, 78; E. Eopp, 
0. fi. 68, 684; Tiemann a. Opermann, B. 18, 
2069). 

iVmratioa.—-From oinnasdo a»id (I pt.)* 
and ootd HNO, (8 pts.). The aoids produced are 
etherified, thep-etner, [189^, oiystalUslng from 
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aloohd. It is saponlfled by H,SO, (1 pi.), HOAo 
(Ipt), and water (1 pi.) (Drewson, A. 21Si, 160). 

Pn^tiu.—Priama, r. el. aol. boiling alco¬ 
hol. Yields p-oxy-benzoio aoid on oxidation. 

Salts.—KA'; very soluble crystals.— 
GaA',3aq.—CaA', 2aq.—SrA', 6aq.—BaA', 3aq: 
minute needles.—MgA',0aq; nodules.—Hg A',— 
Ug,A',01, Baq.—AgA': insoluble pp. > 

Methyl ether Me\'. [161°]. (286°). 

Ethyl ether EtA'. [139T (B. a. K.); [137“] 
(MOller, A. 212,125). Combines with brdhiine 
forming a dibromide whence aloohelio potash 
produces two bromo-nitro-cinnamic ethers, melt¬ 
ing at 03“ and 93“. Beduced by tin and HCl to 
p-amido-cinnamic aoid and p-amido-styrene 
(Bender, B. 14, 2359). 

Anhydride (0,H.(N0J.0H:CH.C0),0. 
Formed from the E salt and POOl, (Ohiozza, 
A. Oh. [2] 39, 231). Melts under boiling water. 

Amide OA(NO,).CH:CH.CONHr [165“- 
160“] (Cahours, A. Oh. [8] 27, 452). 


a-m-Di-nltro-oinnamio ether 
C,H.(NO,).CH:C(NO,).CO;Et. Formed from m- 
nitro-oingamio ether, HNO, (1 pt.) and HJSO, 
(3 pis.) below 20“ (Friedliinder a. Lazarus, A. 
229, 235). Thick plates (from ether). Iiisol. 
water and light petroleum. 

Seactiom. —1. With alcohol, on warming, 
it forma C,H,(NOJ.CH(OEt).OH(NO,).CO,Et, 
a colourless oil. When this is dissolved in 
ether and ammonia is passed in, a pp. 
of O.H,(NO,).Cn(OEt).C(NH,)(NO,).CO^t is 
formed. This is soluble in water and gives pps. 
with many metallic salts. The compound 
0,H,(N04.CH(0Et).CH(N0 J.CO»Bt is converted 
by the simultaneous action of bromine and 
NaOH into the ethyl derivative of di-bromo-di- 
nitro-o-phenyl-methyl-oarbinol.—2. Boiled with 
water it forms alcohol, nitro-methane, OOj, and 
m-nitro-benzoic aldehyde. 

op-Bi-nitro-einnamio aoid 
t4:l]C.H,(N0.,).CH:C(N02).C0sH. Formed from 
p-nitro-oinnamio aoid, HNO„ and HjSO, at —10“ 
to — 20“. White plates. At 0“ it decomposes 
into CO, and ap-di-nitro-styrene. 

Methyl ether MeA'. |.127“]. 

Ethyl ether Etk'. [110“]. Formed from 
p-nitro-cinnamio ether (1 pt.), HNO, (2 pts. of 
S.G. 1‘6), and H,SO, (4 pts.) (Friedlander a. 
Miihly, A. 229, 210). Thin plates (from benzone- 
ligroln), V. sol. benzene, nearly insol. ligroin. 

Beaetione, —1. OrO, in HOAo oxidises it to 
^nitro-benzoio acid—2. K.,Or,0, and HOAo 
foimsp-nitro-benzoio aldehyde.—8. Boiling water 
decomposes it into alcohol, CO„p-nitro-benzoio 
aldehyde, and nitrosjpethane. Boiling dilute 
aoids behave in the same way, only the nitro- 
SMtlme appears as hydroxylamine.—4. A solu¬ 
tion in oono. H,SO, at 100“ poured into water 

f ives a pp. of p-nitro-benzaldozim.- 5. Boil^g 
ilute (5 p. 0 .) Na,00, forms bright-yellow plates 
of 0„H„N,0, [188“], insol. water, dilute aoids, 
and alkalis.—0. Alcohol unites forming 
0,U,(NO,l.CH(OBt).OH(NO,)CO,Bt[62“],whenoe 
the alcohol cannot be removed by heating 
at 110“, or even with dilate HCl at 90°. 
Methyl aloohol fonns the corresponding 
OA(NOJ.CH(OMe).OH(NOJ.OO^t [77^ 
7. and Hui redoee it to w-diamido-jdienyl- 
FtepioDie ether and p-aaddo-]!ttenyl-aeetanitrue. 


• 

o-HITBO-OlNHAHlO ALOXHTSX 0,H,NO, 
<.«.[2;l]C,H,(NOJ.CH:CH.CHO. [127“]. Formed 
by boiling o-nitro-oxy-phenyl-propionio aldehyde 
with Ao,0 (Baeycr a. Drewson, B. 16, 2207). 
Formed also by condensation of o-nitro-benzoio 
aldehyde with aldehyde by means of dilute NaOH, 
the yield b%ing 40 p.o. of the theoretical (Diehl 
a. Einhorn, B. 20, 2336). 

Preparation .—25 g. of cinnamic aldehyde are 
slowly added to 500 g. of cone. H,SO, containing 
^0 g. of KNO,. The solution is precipitated in 
water, and the mixture of o- and p-nitro-cin- 
nanilo aldehydes is crystallised from alcohol 
with animal-charcoal. The product is dissolved 
in_ absolute alcohol and the boiling solution 
mixed vsith an equal volume of sodium bi¬ 
sulphite solution; the solution is ■quickly copied 
and separates the greater part of the bisulphiie 
compound of thep-isomeriab, the remapping por¬ 
tion being salted out by the addition ct NaCl; the 
filtrate contains the bisulphite of the o-isomeride. 
The two isomerides are obtained from theis bi¬ 
sulphites by decomposing the latter in aqueous 
solution with BL,SO, (Diehl a. Einhorn). 

Properties .—Colourless needles, v. sol. boiling 
water and CHC1„ si. sol. aloohol and ether. 
Combines with bisulphites. Yields quinoline on 
reduction. On heating with malonicacid in HOAo 
it yields 0,H,(NO,).CH:OH.OH(OH).CH(CO,H1, 
[209“] and o-mtro-phenyl-butinene dicarboxylio 
acid 0„H,NO, [213“] (Einhorn a. Oohrenbeok, 
A. 253, 874). 

Phenyl-hydraside 

0,H,(NO.d.OH:OH.OH.N,HPh. [168“]. Needles. 

Di-phenyl-hy dr azide 
Oja,(NOJ.CH:OH.CH.N.,Ph,. [69“]. YeUow 
crystals (Cornelius a. Homolka, B. 19, 2240). 

m-Nitro-cinnamio aldehyde 
C.H,(NOJ.OH:CH.COH. [116“]. Formed by 
eliminating H,0 from »n-nitro-8-oxy-/3-phenyl- 
propionic aldehyde (Gohring, B. 18, 720). Pre¬ 
pared by dissolving 100 pts. of m-nitro-benzalde- 
hyde in 2,000 pts. of alcohol, dilating with 4,000 
pts. of water, and adding at once to the milky 
liquid 35 pts. of ooml. acetic aldehyde and 70 pts. 
of 10 p.o. aqueous NaOH. After 12 hours’ stand¬ 
ing the pp. is separated, pressed, washed, and 
orystollised; the yield is 60 p.c. of the theoretical 
(Knkelin, B. 18, 483). Long thin prisms, v. 
sol. benzene and acetic acid, si. sol. cold aloohol, 
ether, and hot water. Unites with Br forming 
OJH,(NO,).OHBr.CHBr.CHO [o. 90“]. 

Phenyl-hy dr azide 

O.H,(NOj).OjH,-OH.N^h: [160“]; red tables. 

n-Nitro-oinnamic aldehyde 
[4:l]0,H,(NOJ.CH:CH.CHO. [142“]. Formed 
from p-nitro-benzoio aldehyde, aldehyde, and 
dilute NaOH, the resulting ^-nitro-zS-oxy-g- 
phenyl-propionto aoid being boiled with HOAo 
(GShrinp, B. 18, 872; Einhorn, A. 268, 848)'. 
Formed also, together with the o-iaomeride, 
by nitration of cinnamic aldehyde ^«. tupra). 
Colourless needles. Combines with bisulphites. 
Condenses with aoeto:u in presence of NaOH to 
(C,H,(N0,J.CH:CH.CH!0H),C0 [218“] and 

O.H,(NOJ.CH:OH.CH:CH.CO.CH, [182^, the 
last compound forming a phenyl-bydroaide melt¬ 
ing at 210“. 

0»im OA(NOJ.OH:OH.OH(NOa5. (ITP"], 

PhenyUhydratide 

Oja,(NOJ.qA-OH:N;HFb. Orange 

irx3 
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tei errstals, forming a ted solution in cono. 
H.SO.. 

Anilide cm,mo,).0,H,:NPh. [183“]. 

0 - BITBO - aKHAMOTl - ACEIO - ACETIC 
ETHEE 0,.H„N0,».«. 

C.H,(NOJ.CH:OH.CO,CHAo.CO,Et. [120°]. Pre¬ 
pared by the action of o-nitro-cinnamoyl chloride 
on sodio-acetacetic ether (Fischer' a. Euzel, 
B. 16,34). Yellow prisms. Sol. chloroform, si. 
sol. alcohol and ether. It forms stable salts with 
alkalis, soluble in water with a reddish-yellow 
colpar. Gives a dark-red colouration in alcoholic 
solution with FejCl,. Boiled with 30 p.c. dilute 
H,SO, it gives nitro-oinnamoyl-aoelone. 

0 -inTBO-CINNAUOYL.ACEIONE 
C^dNOJ.CH:CH.CO.OH,CO.CH.. [113°]. Pre¬ 
pared by boilii}g o-nitro-oinnamoyl-ace(b-acetio 
other with dilute H,SO,{30 p.c.). By longer boil¬ 
ing with dilute HjS 6 ,,’tiB converted into o-nitro- 
styryl - mdihyl - ketone (o - nitro - benzylidene- 

acetone) (Fischer a. Kuzel, B. 16, 36). Fine 
yellow prisms. Sol. hot alcohol, si. sol. cold 
alco&ol, ether and CSj. G\ye 8 a red colouration 
with FejOl,. Dissolves in alkalis with a yellow 
colour. 

HITEO-COCCBSIC ACID v. TBi-nrtBO-oiT-m- 
TO LOIO AC m. 

HITBO-CODElHE v. OoDEINK. 

EITEO-COHEKIC ACID v. Comen'io acid. 

IflTSO- COUFOUNDS. Compounds contain¬ 
ing the group nitroxyl (NOJ directly united, by 
means of its nitrogen, to carbon. Their most 
general characteristic is that they yield amido- 
compounds on reduction (t>. Auines and AMina- 
Acms). 

Formation. —1. Fatty nitro- compounds are 
formed by the action of silver nitrite on alkyl 
iodides. The isomeric nitrites are also formed in 
this reaction.—2. Aromatic nitro- compounds are 
formed by the direct action of nitric acid. The 
nitrio acid must usually be concentrated, and 
its action is intensified by mixture with H,SO,. 
Phenols and oxy-acids may be nitrated by dilute 
nitrio acid. Various anilides, bo^jled with dilute 
nitrio acid (S.G. 1'029), are converted into di- 
nitro- derivative! of the base. Thus acetyl- 
methyl-aniline becomes di-nitro-methyl-aniline 
(Norton, a. Allen, B. 18, 1995).—3. Aromatic 
amido- oompoundc. may be converted into the 
corresponding nitro- compounds by the cuprous 
reaction (Sandmeyer, B. 20, 1495). For this 
purpose cupric sulphate (50 g.) is dissolved, 
together with glucose (15 g.), in boiling water 
(100 C.C.), and at once treated with soda (20 g.) 
dissolved in water (60 c.c.). After cooling, the 
mixture is neutralised with acetic acid. To this 
mixtnre the nitrate of the diazotised base (pro- 
' pared from the base, HNO|, and NaNO.,) is added 
in the cold.—4. Fatty compounds of the form 
X.OHBr.NO, are converted by KNO, in stka)ine 
solntion into salts of di-nitro- compounds of 
the form X.CE(NO,)r <* 

BeacUona.—l. Acid reducing agents yield 
amido-compounds directly.but alkaline reducing 
agents (e. 17 . sodium-ama^am; zinc-dust and 
NaOH) acting upon aromatic nitro- oompoands 
yield in the first place intermediate bodies, o. 
Azo- end Azoxv- coupomms. In some oases 
where redaction is effected by tin and EOlAq 
'^orination may take place; tbns m-nitro> 
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general reducing agent is a solution of SnCl, in 
HClAq.r-3. In the groups CH 2 .KO.J and OH.NO, 
hydrogen is displaceable by metals, and hence 
bodies containing these groups dissolve in 
alkalis. S«oh solutions yield, on addition of 
bromine, compounds containing the groups 
CIIBr.NO, and CBrNO,. The compounds 
X.CHBrNOjCan further give rise to X.ON^rNO, 
and XlCBr^NO,.—8. Priifiary fatty nitro- com¬ 
pounds yield hydroxylamine on heating with 
HClAq at 140°, «.o. CH,.CH^0,-hH,0 

= CH,.CO.OH + HjNOH (V. Meyer a. Looker, A. 
180, 163).—4. Nitrotis acid converts primary 
fatty nitro- compounds into nitrolio acids, con¬ 
taining the group OH(NO)(NO,) or C(NOH).NO„ 
which form rod solutions with alkalis. Nitrous 
acid converts secondary fatty nitro- compounds 
into nitrates, containing the group C(NO)(NOj), 
which are blue when in the liquid state or m 
solution.—6. Aromatic nitro- oompoands may be 
redrfbed by heating with halogen acids. Thus 
nitro-bpcKene is reduced to aniline by heatiag 
with HIAq at 104°, by HBrAq at 186°, and by 
HOl^q at 246° (Baumhauer, A. Stippl. 7,212).— 

6. Boiling aqueous alkalis can in some cases 
displace NO, by hydroxyl. In this way o-di- 
nitro-benzeno is converted into o-nitro-phenol.— 

7. When aromatic compounds containing two or 
mere nitroxyls in one benzene nucleus are 
treated with alcoholic NH, and H.,3 it is usual 
for one nitroxyl only to be reduced toamidogen.^ 

8. Aromatic di- and tri- nitro- compounds fre¬ 
quently form molecular compounds with one 
another and with aromatic hydrocarbons.— 

9. The acetyl derivatives of nitrated aromatic 
amines, in which the NO, group is in the o- or 
p- position to the NHAc group {e.g. acetyl-o- 
and p- nitro-anilino, di-acetyl-nitro-p-pheuylene 
diamine, diacelyl-nitro-p-naphthylene diamine, 
acetyl-o-nitro-fi-naphthylamine, &o.), are readily 
soluble in cold aqueous EOH(l:2) with a deep- 
yellow colour. On standing saponification takes 
place, and the nitro- compound crystallises out. 
When the NO, group is in the m-position to the 
NHAc group, c.g. acetyl-m-nitraniline, acetyl- 
TO-nitro-p-toluidine, Ac., the substance is not 
soluble in aqueous KOH (Kleomann, B. 19,336). 

NITKO-o-CODUABIC ACID. Methyl deri¬ 
vative C|„H,NO, t.e. 

[6:2:1] C,H,(NO,)(OMo).OII;CH.CO,H. [238°]. 
Formed by heating 0„H,(NO,)(OJie).CHO with 
NaOAo and Ao,0 (Schnell, B. 17,138.3). White 
needles, si. sol. cold water, v. sol. alcohol and 
ether.—CaA'p—BaA'^—AgA'. 

Anhydride C,H,{NOJ<;‘^q Nitro- 

coutfarin. [183°]. Formed by dissolving oou- 
marin in cold fuming HN/5, (Delalanda, A, Ch, 
[3] 6, 343; Bleibtreu, A. 59,191). Formed also 
^ by heating nitro-salicylic aldehyde [125°] with 
Ac,0 and NaOAo (Taege, B. 20, 2110). Needles. 
Oxidised by KMnO, to nitro-o-oxy-benzoio acid 
[228°]. Beduced by FeSO, and NH, to amido- 
coumarin [161°]. Bromine vapour givee a di- 
bromide [271°]. 

Nitro-o-oonmarlo acid 0,H,N0, is. 

[3:2:1] O.H,(NO.,)(OH).CH:CH.(Xm. t9i2°Ji 
Formed by heating its methyl decivative with 
NaOHAq. Yellow crystals (from alcohol). Not 
converted into niiro-oounam by boilittg watfi 
or by HBrAq. 
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Methyl dtrivatii>$ 

C,H,(N0J(0Mel.0H:C®.00,H. [193“]. Formed 
from the aettivl derivative of (3,2,1)-nitro- 
salioylio aldehyde by Perkin’s reaction (Miller 
a. Kinkelin, B. 23, 1709). Prisms (from alco¬ 
hol). With methyl iodide it gives the other 
O.H,{NOJ(OMe).CH:CH.CO^o [SO”]. 
Nitro-o-oonmarinio acid 

[8:2:1] CA(NO,)(OH^CH:CH.CO,n. . [150°]. 
Formed by dissolving nitro-ooumarin in boiling 
aqueous alkalis, and ppg. the cold solution by 
POl (Miller a. Kinkelin, B. 23, 1706). *yelloW| 
prisms (from warm alcohol). On wprming with 
water or alcohol it changes to its anhydride, nitro- 
ooumarin. Its salts are explosive.—Ka.^O,H,KO,. 
—BbO,H.NO, 3]aq.-AgAH,NO.. 

Methyl derivative 

0,H,(NOJ(OMo).CH:CH.CO,H. [186°1. Tables. 

Methyl derivative of the methyl 
ether MejOiJHjNOj. [69°]. Formed from the 
Ag salt and Mel. Prisms. Readily reconverted 
into the acid, even by aqueous NajCOj.* 

Anhydride C.H,(NO.J<® Nitro- 

coumarin. [191°]. Formed from (3,2,1) mitro- 
BBUoyli<f* aldehyde (60 g.), NaOAo (90 g.), and 
ACjO (130 g.). Prisms (from benzene), or needles 
(from alcohol). 

Kitro-m-coamaric acid 

[2:3:1] 0„H3(NO,)(OH).CII;OH.CO.;H. [218°]. 

Formed from «t-amido-oinnamio acid by nitra¬ 
tion and displacement o^NHi by OH through the 
diazo-reaction (Luff, B. 22,293). Needles (from 
water or alcohol). 

Nitro-m-coumaiic acid 

[4:3:1] C„H.(NOj) (OH).CH:CH.COja. [248°]. 

Formed by nitrating m-coumario acid (Luff, B. 
23, 296). Golden-yellow needles (from alcohol). 
Methyl derivative 

OA(NOJ(OMe).CH:CH.CO.,H. [218°]. Formed 
from [4,3,1] 0,H,{NO,)(OMe).CHO by Perkin’s 
reaction (Landskerg, D. P. J. 262, 139). 

Methyl ether of the methyl deri¬ 
vative 0,H,(NO.J(OMe).CH:CH.CO.,Me. [143°]. 
Plates (Bicehe, B. 22, 2339). Formed by nitra- 
Uon of C„H,(OMe).CH:CII.CO.Mo. 

Ethyl ether of the methyl deri¬ 
vative 0,H,(N0j)(0M6).Cn:CH.C0.15t. [163°]. 
Needles (from alcohol) (Ulrich, B. 18, 2572). 

s-Nitro-m-eonmaric acid 
[5:3:1] 0,H,|NO.J(OH).CH:CH.OO.H. Accom¬ 

panies the (2,3,l)-acid {v. supra). Crystals. 
Nitro-wi-coumario acid 

[6:8:1] O.H,(NOJ(OH).CH:OH.002H. [216°]. 

Formed from acetyl-nt-amido-cinnamio acid by 
nitration and displacement of NHAo by hydroxyl 
(Lnff, B. 22, 292). jTellow powder. • 

Britro-p-oonmarie'aold 

[8:4:1] 0,H,(NOJ(OH).CH:CH.COjH. [198°]. 

Formed from its methyl derivative by heitting 
with HOAo saturated with HBt (Finhorn a. 
Grabfteld, A, 243, 874). Yellow needles (from 
aloohol). Forms a dibromide [72°]. 

Ethyl ether EU'. [109^. 

Methyl derivative 

0,H,(NOJ(OM&CH:OH.CO,H. [140°]. Formed 
from 03:4:1] C.H,(NO,)(OMeVCHO, NaOAo, and 
AmO. White needles. Yields a dibromide 
[178°], from which alkalis form the acid 
0,H,^0^(OMe).CyE[Br.OO,^C P06°]. 


Methyl ether of the methyl deri¬ 
vative C,H,(NOj(OMe).CH:CH.OO,Me. [126°), 

Ethyl ether of the methyl deri¬ 
vative O.H.(NO,)(OMe).CH:OH.OOjEfc [100^. 

Sl-nitro-o-coumaric acid. Methyl deri¬ 
vative C„H,,(NO,),(OMe).CH;CH.CO.,H. [193°]. 
Formed by nitrating tho'^methyhderivative of o- 
coumaric^cid (Perkin, C. J. 39, 416). Orange- 
brown needles (from alcohol). 

Oi-nltro-m-coumarlo acid. Methyl deri¬ 
vative of the methyl ether 
0„H,(NO.,)j(OMo).CH:OH.CO,Me. [178°]. Formed 
by nitration (Hioche, B. 22, 2368). Yellowish 
netidles (from alcohol). Yields on saponification 
C„H,(NO.;,(OMe).CH:CH.CO,H, which deoom- 
poses at 215°. 

HI^flO-o-COUMABIC ALDEHYDE 
0,1I,(NO,,)(OH).OH:CH.CUO. [200°]. Formed 
from 0.l4(NO,)(OIi).CnO [126°], aldehyde, and 
aqueous NaOH (Von Miller a. Kinkelin, B. 20, 
1931; 22, 1716). Yellow noodles. Forman sodium* 
derivative, crystallising in red tables, and a 
phenyl-hydrazide [235°]. , 

Nitro-o-coumarir aldehyde 
[3:2:l]C,H,(NO.J(OH).On:CH.CHO. [183°]. 

Formed in the same way from the aldehyde 
0,H,(NOJ(OH).CHO [109°] (M. a. K.). Golden 
needles, v. sol. alcohol. Forms a sodium deriva¬ 
tive, crystallising in red needles, a phenyl-hy- 
drazido [167°], and a methyl derivative [116°]. 

NITRO-COIJMABIM: v. Anhydride of Nixao- 

OODMAUIO ACID. 

HITBO-o-CRESOL C,H,NO, i-e. 
C.H,Me(OH)(NOJ [1:2:3J. [70^. Obtained, to¬ 
gether with the (l,2,6)-ieoineride, by nitrating 
o-cresol (Hofmann a. Miller, B. 14,667; Staedel, 
A. 217, 50, 203 ; Rapp, A. 224, 176; Hirsch, B: 
18,1512). Formed also by boiling a dilute acid 
solution of o-diazotoluene sulphate (1 mol.) with 
HNO., (1 mol.) (NOlting a. WUd, B. 18,1839; 
Deninger, J. pr. [2] 40, 299). Yellow prisms 
(from dilate alcohol), insol. water, v. sol. alcohol 
and ether; volatile with steam.—KC,H,NO,: 
garnet-red trimetric tables.—AgA': red needles. 

Methyl odher MeA'. 0^ 

Ethyl ether’EAM. Ofl. » 

Nitro-o-cresol C.H,Me(OH)(NO,) [1:2:4], 

[108°]. Formed by boiling diazotised nitro-o- 
toluidino [107°] with water (Nolting a. Collin, B. 
17, 269). Yellow needles (from Ugroin). Its K, 
Ag, and NH, salts form yellow crystals. 

Methyl ether. [74°] (Witt, B. 23, 8638). 

Hitro-o-cresol C„H,Me(OH)(NO,) [1;2:5]. 

[95°] (N. a. W.); [80°-85°] (H.). Formed from 
nitro-o-toluidine [128°] by the diazo- reaction, or 
by merely boiling with cone. NaOHAq (Nevile a. 
Winther, O. J. 41, 423). Formed also by nitra¬ 
ting o-crosol (Hirsoh, B. 18, 1612).* Needles 
(from water), not volatile with steam. When 
crystallised from water it melts at 80°-84°, bat 
it belt:; at 95° after crystallisation from ether. 

Ethyl ether EtA'. [71°]. Formed by 
nitraftng the ethyl derivative of o-cresol (Staedel, 
A. 217,166, 203; Kayser, B. 16,1133). Needles. 

Nitro-o-cresol . C.H,Me(OH)(NOJ [1A6]. 
[143°]. Formed from nitro-o-toluidine [92°] 1^ ' 
the' diazo- reaction (Ullmann, B. 17, 190H. 
Yellow needles (from water). Has on intensely 
sweet taste. 

e-Nitro-m-e.’esol 0,H,Me(0H)^GA^8:4]. 
[66°]. Formed, together with the (l^fQ-iso- 
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meride from »»-oresol, HOAo, and HNO, 
(Staedel, id. 317, 61; A, 269, 333; Clans, 'S, pr. 
P] 89, 63). Tellow monoolinio plates (from 
bensene), volatile with steam. Gives di-bromo- 
nitro-oresol [93°]. Its K salt forms red plates. 

Ethyl ether EtA'. [61°]. White needles 
(from dilate alcohol).. 

«-Hitro^»-cresol ' C.H 5 Me(OH){NOJ [1:3:5]. 
[91°]. Formed from nitro-m-toluidine by the 
diazo- reaction (Nevile a. Winthor, O. J. 41,417). 
Tellow crystals, not volatile with steam. Crystal¬ 
lises from water in a hydrated condition, and 
then melts at 62°. 

Hitro-m-cresol C,ftMe(OH)(NOJ [1:1:0]. 
[129°]. Formed, together with the 'l,3,4)-iso- 
meride from m-cresol, HNO,, and HOAo below 
0° (Staedel, il. 259, 210; Claus, J. pi [2] 39, 
63). Formed.also by oxidising nitroso-m-oresol 
with alkaline K,FeCy, (Bertoni, 0. 12, 304). 
Colonrless crystals, oot volatile with steam, 
a Gives i:-br^o-nitro-crcsol [143^]. Ecduces to 
amido-cresoT [174°].—KA' 2aq: yellow plates.— 
NaA'2aq. 

Ethyl ether EtA'. S54°]. 

Hitro-p-cresol O.H,Me(OH)(NOj) [1:4:.3]. 
[34°]. Formed from acetyl-p-toluidine by 
nitrating and boiling the product with cone. 
NaOHAq (Wagner, B. 7,537; Nevile a. Winther, 
C. J. 41, 426), by the action of nascent nitrous 
acid on p-toluidine (Deninger, J. pr. [2] 40,299), 
or by boiling p-diazotoluene sulphate (Imol.) 
with HNO, (Imol.) (N 6 Iting a. Wild, B. 18, 
1389). Formed also by nitratingp-cresol (Arm¬ 
strong a. Thorpe, B. A. 1875,112 ; Hofmann a. 
- Miller, B. 14,672; Staedel, A. 217, 64). Yellow 
crystals ifro,n benzene), volatile with steam.— 
NaA'.—AgA'. 

Methyl ether Mek'. (274°). 

Ethyl ether EtA'. (275°-285°). 

Bentyl ether C,H,A'. [54°]. Formed from 
benzyl chloride and the Ag salt (Frische, .A. 224, 
142). 

o-Nitro-hemyl ether [163°]. 

Hitro-p-oreeol C,H,Me(OH)(NO,) [1:4:2]. 
(77°). Formed from the corres^nding nitro-p- 
toluidine by the«diazo- reaction (Nevile a. Win¬ 
ther, 0. /. 41, 422; Knecht, A. 215,87). Yellow 
needles (from ligroin). 

Methyl ethej McA'. (267°). Oil. 

Di-nitro-o-cresolC.H,Me(OH)(NO,),[l:2:3:.5]. 
[ 86 °]. S. (alcohol). 7'8 at 18°. Formed by 
heating ( 1 , 2 , 6 )-o-cresolsnlphonic acid with dilute 
HNO, (Nevile a. Winther, C. J. 37, 631; 41, 
422). Formed also by boiling o-diazo-toluene 
disttlphonic acid with dilute HNO, (N. a. W.), or 
from o-diazo-toluenc nitrate and HNO, (N81ting 
a. De Safa, B. 14, 987; A. Oh. [ 6 ] 4,10.5). Ob¬ 
tained also from the corresponding di-nitro- 
tolnidine (N. a. S.l, and by nitrating o-cresol and 
the (8,1,2)- and (5,l,2)-nitro-o-cresols (Bir^h, 
B. 18,1612; Barr, B. 21, 1643). Fomftd tilso 
from 0,H,Me(0H)Br, and fuming HNO, (f^aus, 
J. pr. [2] 8 ^ 827). Yellow needles, slightly 
volatile with steam. Yellow dye.—KA'waq; 
yellow crystals. ^ 

Salts.—BaA',.—BaA', 8 iaq.—AgA'. 

Ethyl ether EtA'. (61°]. Obtained by 
nitrating 0,H,Me(0Et)(l:2] (Staedel, B. 14, 899; 
A. 217,168; 259, 2 im, or from the Ag salt and 
EtBs (N. a. S.). Yields di-nltro-o-toluidine 


[210°] on heating with alcoholic NB, at 180* 
(Van Bombnrgh, B. T. 0.8, 897). 

p-Ifitro-beniyl ether O^ANOJ.OHA'. 
[146°]. Obtained by nibrating ue benzyl ether 
of o-oresol (Staedel). Needles. 

Di-nitrc-m-eresel 

CAMe(OH)(NOJl,ri:8:4:6or2]. [99°]. Formed 
from di-nitro-amido-cresol by elimination of 
NH, (Nietzki a. Buppert, B. 33,8479). Needles, 
Et'hyl ether EtA'.’ [22°]. 
Di-nitro-m-cresol 
0,H,Me(0H)(N0J,[l:S:4:6]. 

Ethyl ether EtA'. [97°]. Formed by 
nitrating ethyl-nitro-creaol [61°] (Staedel, A. 
259, 226). 

Si-nitro.p-oreBOlO,H2Me(OH)(NO,)2[l:4:S:6]. 
[85°]. A product of the action of nitrous acid 
on p-toluidine nitrate, on amido-toluic acid 
[167°], and on p-toluidine disulphonic acid (Beil- 
stein a. Krcusler, A. 144, 183; Martins a. 
Wichelhaus, [2] 6, 440; B. 2,207; Biohter, 

A. 230, 323). Formed also by boiling di-nitro- 
p-tolui,sliiie with aqueous NaOH (Wagner, B. 7, 

630) ; by nitrating p-cresol and (3,l,4)-nitro-p- 
cresol (Armstrong a. Field, B. 6,974; Frische, A. 
224,139); or boiling diazo-p-toluene snlphonate 
with dilute HNO, (Nevile a. Winther, 0. J. 87, 

631) . Yellow needles (from dilute alcohol).— 
NaA': red needles. S. 2-3 at 17°.—KA'. S. 
1-6 at 16° (M. a. W.); -99 at 17° (Staedel). Used 
as a dye (gold-yellow). A sample of ‘ Victoria 
yellow' was found by Martins and Wichelhaus 
to consist of a salt oF a dinitrocresol [110°]. 
Victoria-yellow is poisonous (Weyl, B. 20,2835). 
—BaA',.—AgA'. S. -29 at 17°. 

Methyl ether McA'. [192°]. 

Ethyl ether EtA'. [73°]. Formed by ni¬ 
trating ethyl-p-cresol (Staedel, A. 217, 101). 
When heated with alcoholic NH, it yields di- 
nitro-p-toluidine [168“] (Bomburgh, B. T. C. 3, 
405). 

Benzoyl ether 0,H,A'. [109°]. 
p-Nitro-beneyl ether [186°]. 
Di-nitro-p-cresol C,H 2 Mc(OH)(NOJr Ob- 
tained by the action of excess of nitrous aoid on 
CJI,Me(OH)(NO,)[l:4:2] (Knecht, A. 216, 90). 
Yellow needles (from water). Does not molt 
when heated but fomis a violet sublimate 

Tri-nitrc-o-cresol C.HMe(OH)(N02),. [ 102°] 
Formed by heating nitro-o-diazo-tolnene nitrate 
with nitric acid (S.G. 1'83) (NSlting a. Collin, 

B. 17, 270). Orange prisms (Irom acetone). 
Yields NaNO, when heated with NaOHAq. 

I With naphthalene it forms (O,H,N,O,)0,„H, 
[106°], 

Xri-nltro-w-oresol 

C. HMe(OH)(NO,),[l:3:2:4:6]. [106°]. 8.2-2 at 
20° V.'8 at 100° (Duclos). Formed by nitration 
of m-cresol or its sulphonii keid (Duclos, A. 109, 
141; N61ting a. De Salis, B. 14, 987; 16,1861; 
A. Ch. [6] 4,118; Beilstein a. Kellner, A. 128, 
165). Formed also by the action of HNO, ou 
nitroso-m-orosol (Wurster a.Biedel, B. 12,1799); 
by heating nitro-cooensio aoid with water at 
180° (Liebermann a. Dorp, A. 168,101; Kosta- 
necki a. Niementowski, B. 18,261); and by the 
action of cold cone. HNO, ra (3,6,8,4,i)-dU 
‘iodo-tolnqninone (Kehrraann, JT pr, [2] 89, 892). 
Yellow needles (from water). Forms with napli. 
thalenc a compound (0,H,N,0,)0,JH, n37°].— 
NU,A'. Converted by warm aqneone KOy uito 
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purple orjstab o( poiasstnm 'oresyl-purpuraie* 
iffi Ti,w,0, (Sommarnga, Z, 1870, 6S7).—EA': 
yelW needlea.—Fb(OH)A'.— AgA' : piu'ma. 

Sthyl ether EtA'. [72°] (N. a. S.); [76°] 
(Biaedel, A. 269, 221,227). Oonverted by oold 
alooholio NH, into tri-nitro-toluidine [126°]. 

HITBO-o-CBESOL STrEPHOEIC ACID 
0,H,NS0,t.e. 0,H,Me(0H)(N0j)S0,H. Formed 
from (l, 2 , 6 )o-tolaidi;ie sulpbonio acid i>y dis¬ 
solving in fuming HNO, and boiling the result¬ 
ing nitro-diazo-tolnene sulpbonio anhydride with 
water (Hayduck, A. 172, 218). Deliquescent. 
—BaC,HNSO, 8 Jaq.—Ba(C,H,NS0|,), 6 aq. 

Hitro-n-eresol sulpbonio acid. Ethyl 
derivaUve OAMe(OH)(NOJ.SO,H[l:4:2:6]. 
Formed by heating nitro-diazo-toluene sulpbonio 
acid with NaOEt (Foth, A. 280,80C). Needlea. 
—BaA'j 4aq: yellow plates. , 

HITBO-CBYPTOPINE v. Crvptopini!. 
NITBO-COMENE 0,H„N0, i.e. C.n,Fr(NOj). 
[—85°]. Formed from cumene and fuming 
HNO, at 0° (Pospekhoff, J. B. 18. 62; J)l. [2] 46, 
178; ef. Cahours, C. B. 26, 662; id, 816; 
Nicholson, C. 1, 2; Bitthausen, J. pr. 61,79). 
Oil, volatile with steam. • 

Hitro-i^-onmene 0,n.,Me,{N0,)[l:3:4:6]. [20°]. 
Formed by eliminating NH.. from nitro-i|'- 
onmidine (Edier, B. 18, 629). Large thick 
prisma, volatile with steam. 

Nitro.i|<-oumene C,H,Me 3 (NOJ. [71°]. 

(266°). Formed from ^-cumene and cold 
fuming HNO, (Schapqf, Z. [2] 3, 12; Fittig a. 
Laubinger, E. [2] 4, 677). Colourless needles 
(from alcohol), volatile with steam. Itields on 
oxidation C„H. 3 Me 3 (N 0 ,)C 0 . 3 H [195°]. 

Tri-nitro-oumene C,H,N,0, i.e. 

0 ,H 3 Pr(N 0 ,,), [1:2:4:6]. [109°]. Formed from 

oomene, HNO,, and HjSO, tFittig, A. 149, 328). 
Needles, si. sol. oold alcohol. 

Tri-nitro-i^-eumene 0,Mo,(NO,),. [185°]. 

Formed by nitrating i)'-camGne (Fittig a. Lau- 
binger, A. 151, 261). Prisms (from benzene), 
almost insol. boiling alcohol. By passing hydro¬ 
gen sulphide into its boiling ammoniaoal alco¬ 
holic solution, nitro-i[-cumidine-sulphonio acid 
0,Me,(N0,)(NH,)S0,H[l:8:4:2:6:6] U formed 
(Mayer, B. 19,2312; 20,966). 
NITB0-i|>-CDU£N0L 

C,HMe,(OH)(NOJ [1:3:4:6:2]. [48°]. Obtained 
by evaporating an alcoholic solution of the 
nitrate to dryness, and distilling the residue 
with steam (Auwers, B. 17, 2979; 18, 2658). 
Long reddish-yellow crystals (from alcohol), m. 
sol. hot water. Bcconverted into the nitrate by 
warming with dilute HNO,. 

Nitrate O.HMe,(NOJ.O.NO,. [84°]. 
Formed from tt’-cumenol and cold faming HNO,. 
Trimetric tabies oV^prisms, insol. water,% 1 . sol. 
cold alcohol. 

Methyl ether 0,HMe,(NOJOMe. [42°]., 
Hltro-oumenol OAFr{NOJ(OH). * Oil, 
formed, together with an isomende [ 86 °], by 
nitrati^ 0,H,Fr(OH)[l:2] (BTleti, G. 16,120). 
Di-Buro-i|f-oumenol 

0,Me,(0H)(N0,),[l:3:4;6:2:6]. [112°]. Formed 
by passing NH, into an alcoholic solution of the 
nitnte of nitro-4'-oumenol [84°]. Tellow crys¬ 
tals, insol. water. Forms a red solution in 
alkalis. 

iriTB 0 -<nrxn>iNB 

OA(OA)(I^OJ(NH,}. [b^wlOO*]. Formed 


by leducing di-nitro-eumono with alcoboiia am¬ 
monium smphide (Gs^ours, O. B. 24,667 ; 26, 
816). Yellow Bc^es. Forms a crystalline 
benzoyl derivative. — B'ECl aq. —B'^SO, aq: 
needles. 

Nitro-t)>.eainidlue 

C,HMe,(NO,)(NHJ [1:3:4^'!:6]. [47°]. Formed 
from aceW-^-cumidine by nitration and saponi¬ 
fication (Edler, 3. 18,629). 'Eed needlea (from 
dilute alcohol). 

Acetyl derivative [194°] (B.); [204°] 
(Auwers, B. 18, 2661), Prisms (from alcohol). 

Nitro.t(-.oamidine O.HMe,(NOJ(NH,). [187°]. 
Formed by treating tri-nitro-i|>-onmene with 
alooholio ammonium sulphide (Fittig a. Lau- 
binger, A. 161, 262). Yellow needles.—BTHCl.— 
B',H,Sp,aq. 

Nitra-i)<.cnmidine Acetyl derivative 
O.HMe,(NO,)NHAo. [131°]. Formed by nitra 
tion of acetyl-^-cumidfint (112°] (Engel, B. 18, 

2231) . Yellow needles. ', • 

Di-nitro-^-onmidine 0,Me,(NO,),(NH,). [78°]. 

Formed from acetyl-^-cumidine [112°] by nitra¬ 
tion and saponifloation (Engel, B. 18, 2232). 
Yellow needles. 

Acetyl derivative. [204°]. Needles, 
Di-nmo-i|>.oamidiiie 

0,Me,,(NO,),(NH,) [1:3:4:2:6:6]. [183°]. Ob¬ 

tained from acetyl-4'-oumidine [164°] by nitra¬ 
tion and saponification (Auwers, B. 18, 2661). 
Orange needles (from alcohol). 

Acetyl derivative. [280°]. 81. soL al¬ 
cohol. 

NlTB0-<|>.CDHIDn!IE 8DLPH0NI0 ACID 
0,H„N,SO, i.e. O.Me,(NO.J(NH,)(SO,H) 
[1:3;4;2:6:5]. Formed by passing E[,3 into a 
boiling solution of tri-nitro-^-oumene in aloo- 
holio NH„ and also by heating nitro-<('-cumidine 
with C1S6,H at 166° (Mayer, B. 19, 2312; 20, 
966). Colourless plates. Melts, with decom¬ 
position at 240°-260°. Forms an amorphous 
acetyl derivative 0„H„AoN,80, [e. 230°]. 

NITBO-CDMINIC ACID 0„H„NO, U. 
0,ftFr(NO,).COja [4:2:1]. [99°]. Formed by 

boiling nitro-isopropyl-oinnamio acid with CrO, 
in HOAc (Widman, B. 19, ,269). Tabies or 
monoclinic prisms. 

Nitro-cuminic acid C„H 3 Pr(NOJ.CO,H [4:8:1]. 
[169°]. Obtained by nitration of ouminic acid 
(Oerhardt a. Cahours, A. Ch. [3] 1, 73; 26, 36 ; 
Fileti, a. 11,16; Aleiejeff, J. R. 17, 112; Bl. 
[3] 2, 727). Formed also by oxidation of its 
aldehyde (nitro-ouminol) [54°] (Lippmann a. 
Strecker, B. 12, 77; Widman, B. 16, 2647) and 
at nitro-cumyl methyl ketone (Widman, B. 21, 

2232) . Yellowish scales (from alcohol), turned 
red by sunlight, especially when dissolved in 
benzene (Alexejeff, Bl. [2] 45, 178)t—CaA',.— 
PbA'r-AgA'. 

Ethyl ether'EAM. (290°). Oil. 

• Nitrile C.H,Pr(N 0 . 3 ).CN. [71°]. Formed 
by nitrating cumonitrile (Gzumpelik, B. 2,183). 
Ifitro-n-euminic acid 

0 ,H,Pr(N 03 ).C 03 H [4:3:1]. [118°]. Formed by 
oxidation of nitro^-oumyl methyl ketone by 
EMnO, (Widman, B. 21, 2281), Formed also 
by nitration of n-ouminio acid (E&mer, A. 216, 
230). Colourless needles (from hot water), 
turned brown by light.—BaA\4aq.—SrA[, 6 aq. 

Methyl ether MeA'. [64°]. (Systals 
from alcohol) (Abenins, /. pr. [2] 40,488). 
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NitM-tt-enmliiie acid 0,H,Pr{N0J.t)0jH 
[4;2:1]. [167®]. Pomod by oxidation ol nitrc- 
propyl-oinnamio acid (Widman, B, 19i 270). 
Tables (from dilute aloohol), el. sol. water. 

Oi.Bitro.«niniuie acid OAPr(KO.d,.CO,E. 
[221®]. Formed by ,nitration of cnminio acid 
(Cahours, A. 69, 248; Lippmann a. Strecker, B. 
12, 78). Beddiah oryatals.—BaA',.—CaAV— 
AaA' aq (Kraiit, 0. 0. 1859, 85). 

Ethyl ether BW. [77-S®]. 
dmi<feOA(NO;JrCONa,. Crystals. 
Di-nitro-^-cnminle acid C,Me,(NOj)j.COjH 
[1:8:4:2:6:6]. [205®]. Di-nitro-durylK or,id. 

Formed by nitrating ^'■enminio acid (Qissmann, 

A. 216, 207; Nef, A. 237, 8). Prisms (from 
(dilute ^cobol).—CaA', Saq.—BaA', 3aq. 

NTTBO-CUHimC ALDEHYDE C„H,',NO, w. 
O.H,Pr(NOJ.c5aO [4:2:1]. Nitro - euminol. 
Formed by oxidising,, nitro-isopropyl-cinnamio 
aoid witb KMnO, (Einhorn a. Hess, B. 17, 
2019). Oil, Srolatile with steam. With acetone 
and NaOHAq it produces di-isopropyl-indigo. 

Hltro-enminie aldehyde C,H 3 Pr(NOo)CHO 
[4:3:1]. [64®]. Formed by nitration of cuminio 
aldehyde (Lippmaim a. Strecker, B. 12, 70; 
Widman, B. 16,166). Triolinio prisms. Com¬ 
bines with bisulphites. 

HITEO-.(-CDMOaUINOSE CVa.NO. i.e. 
C.Me,0,(NO,) [1:3:4:2:6;6]. [118®]. Formed by 
heating ^-cumoquinone carboxylic acid with 
HNO, (3.0. 1-4) at 100® for half an hour (Nef, 
C. J. 63, 428; A. 237,17). Yellow plates, which 
may ^ sublimed. Heated with alcoholic SO, 
in sealed tubes it yields C.Me 3 ( 0 H),(N 0 ,) [106®]. 
HITEO-CDMYL-ACEYLIC ACID v. Nitbo- 

fBOFm-OlNNAMIC ACID. 

HITEO-CDBYL METHYL KETONE 
0„H„N0, i.e. [1:2:4] C.H.Pr(NO,).CO.CH,. Nitro- 
aeeto-ctanene. [49°]. Formed by nitrating cumyl 
methyl ketone in the cold (Widman, B. 21, 
2227). Prisms, v. sol. benzene, si. sol. ligroin. 
Oxim C.H,Pr(NO,).C(NOH).CH,. [117°]. 
Phenyl-hydrazide [P-SO®]. 

Nitro-n-onmyl methyl ketone" 

.[1:2:4] CAPr(NOJ.CO.CH,. Formed by nitra¬ 
ting n-oumyl methyl ketone (W.). Oil. 

Oxim CA,(NO,).C(NOH).CH,. [86°]. 
Phenyl hydr(fzide [189°]. 
NITEO.n45DMTL.PEOPIONIC ACID 
O.H,Pr(NO,).CH,.CH..COVl[4:3:l]. [99°]. 

Formed by nitration (W'idman, B. 19, 2776), 
Crystals (from dilute HOAc). 

HITEO-CYMENE C„H„N0, t.s. 
CAMePr(NOJ [1:4:2]. S.G. 141-086. Formed 
by nitrating eymene (Barlow, A, 98, 245; Lan- 
dolph, B. 6, 987 i Fittica, A. 172,814; Widman, 

B. 19, 684 -, Kderbaum a. Widman, B. 21,2126). 
Yellow ofl. Oxidised by KMnO. to nitro-oxy- 
isopropyl-benzoio aoid and terephthalio acid. 

Hitro-isoeymsna O.H,MePr(NO,) [<1:3:2]. 
Formed from t»-isooymene and fuming BNO, 
(Kelbe a. Warth, A. 221,161). Ofl, rolatile with 
steam, tot decomposed on distillation. Yields 
nitro-toluio aoid [214®] on p'lidation. 

Di-nltro-cymene 0,H,MePr(N0J.. [64.°]. 
Formed by nitrating oymene (Kraut, A. 92,70). 
‘ Got also from di-nitro-amido-cymene (Mazzar^ 
<?. 19,160). Iridescent tablets (from alcoholh 
Di.nitro.cymsu [78®]. Formed from di- 

. n{i1man.ovmAnA rTQCl And TTNO. CHG. 1*861 


(Kehrmaim A Messinga, B. 28,8662). Oiystais, 
T. sol. aloohoL 

Dl-nitro-cymene 0,A>(NOJr S.G.>4 1 - 206 . 

Formed by nitrating ojmene from ptyohotis ofl 
(Landolph), Ofl, volatile with steam. 

Di-nitio-oymene 0„Ei>(NOJr [260°]. Got 
from a coal-tar oymene (Bommier, Bf.[2] 19,434). 

Xri-nitio-oymene C.HMePr|NO,},. [119^. 
Formed by nitrating oyihene (from camphor) 
(Fittig, A. 145, 142). Thin plates. 

Tri-nitro-isooymene O.HMePr(NO.)p [78®]. 
Formed by nitration of m-isooy^ene (Kelto, A, 
210, 54). Yellow leaflets, smelling like musk. 

HITEO-CYMENE 8DLPH0NIC ACID 
0 .H 3 MePr(N 0 JS 03 H[l: 4 : 6 : 2 ]. Formed from 
eymene by sulphonation and nitration (Errera, 

G. 19, 633).-BaA',aq.-MgA', 6 aq. 

Amide [139®]. Scales. 

Nitro-cymene disnlphonic aoid 

0 ,.H„NS 30 .i.e. C.HMePr(N 03 )(SO,H)r Formed 
fronf nitro-cymene and GiSO,H (Leone, 0. 
11, 612).° Not obtained pure.—BaA" 8 |aq.— 
PbA"41aq: needles. 

NTTEO-ISOCYMIDINE 0,„H„NA i.e. 
C,HjMe(C 3 H,)(NOj)(NH 2 ). Formed by’-heating 
its phthalyl derivative with cone. HClAq at 180° 
(Kelbe a. Warth, A. 221,176). Ofl, volatile with 
steam. 

Benzoyl derivative [177°]. Formed by 
nitrating bonzoyl-isooymidine (K. a. W.). Needles 
(from alcohol). 

Phthalyl derivative 
C„H, 3 (N 0 j).N:CA:C,H,. [167®]. Formed by 

nitrating phthalyl-isocymidine. Needles. 

NITEODECOIC ACID C,H„(NOj).CO,H. A 
product of the action of boiling HNO, on the 
acids of oocoanut oil (Wirz, A. 104, 291). 

NIIEO-DBACYLIG ACID is 'p-NiiBo-BXNzolo 
Acm. 

NITBO-DDLCIIE v. Dulcite. 
NITEO-c-DDEENE 0,»H„NO,iA 

C.HMe,(NO,)[l:2:3;4:6]. Nitro^ehnitene. [61®]. 
(295° i.V.). Formed by the action of HNO, on 
c-durene (T5ht, B. 21, 905). Needles. Yields on 
reduction c-duridine [70°J. 

Dl-nitro-c-durene aC,Me,(NO,), [1:3:3:4:6:6]. 
[178°]. Formed from c-durene, HNO,, and 

H, SO, in the cold (Jacobsen, B. 19, 1214) and 
also from penta-methyl-benzene and fuming 
HNO, (Gottschalk, B. 20, 8287). Yellowish 
needles or prisms (from alcohol). 

Di-nitro-durene C,Me,(NOJ, [1:3:4:6:3;6]. 
[205°]. Formed from durene and oono. HNO, 
at 0® (Fittig a. Jannasch, Z. 1870, 162 ; Net, 

A. 237,3; 0. J. 63,428). Colourless prisms, sL 

sol. alcohol. , 

Di-nitro-isodursne C,Me)(NO,), [1:2:8:6;4:6]. 
[166°]. Prepared from isodurene, HNO,, and 
H 2 SO, (Jacobsen, B. 16,1853). Prisms, soL 
cold iucohol. 

NITEO-DDEEHOL 0,Me.(NOJOH. [180®]. 
Formed by nitration ol durenol with ordinal? 
HNO, at 0°. Yellow crystals. V. e. sol. alcohol, 
nearly insol. water. Hissolves in alkalis with a 
dark-yellow oolour (Jacobsen a. Sohnapauil, 

B. 18, 2844). 

NITEO-e-DDEIDIKS 

O.Me,(NOJ(NH,)[l:2:8:4:6:6]. [181°]. Fonnsd 
by reducing di-nitro-c-dtirenawith alcoholia aai* 
moninm snlnhida ITOhL B. 91. 0041. Bit 
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neodlMi (k>L aleohoL 
O^e,(NHJ,ll40»]. 

HITBO-EBTIHBITE v. Ebytbbitx 
bitbam. 

NITEO-KTHAHE CjHjNO, i.o. OH,.OHj.NOj. 
Mol. w. 76. (1U“). S.G. « 1-0661 i p i-OlOl 
(Perkin, 0. J. 66 , G89). M.M. 2-837. S.V. 80 3 
(Sohifl; Losaen, A. 264, 73). HJ-p. 26,880. 
H.F.T. 26,140 (Thomaefl, Th.). Formed by adding 
EtI to cold ailver nitrite and aubsequently dis¬ 
tilling from a water-bath (V. Meyer, B. 6,»399; 
A. 171,1; 176, 88 ; GStting, A. 243,116: Kissel, 

J. B. 1882, 226). Formed also by distilling 
KEtSO. with NaNOj, the yield being 6 p.o. of the 
theoretical (Lauterbaoh, B.ll, 1226),and by the 
action of AgNO, on potassium ohloro-propionate 
(Kolotoff, Bl. [2] 47, 169). OU, with nleasant 
odour. With alcoholic soda it givesan amorphous 
pp. of 0,H,ONa, a salt which is very soluble in 
water, forming a solution ir which HgCl^ ppts. 
crystalline OjH,{NO.JHg01, The solution of 
sodium nitro-ethane gives with FeClj a blood- 
red colour, with OuSO, a green solution, and 
with AgNO, a white pp. rapidly turning black. 

Beaclltons. —1. Iron and acetic acid reduce it 
to ethylamine.—2. When mixed with potash and 
KNO„ and HjBO, is slowly added, there is 
formed ethyl-nitrolio acid CH,.C(N 0 H),N 02 , 
[81°], the alkaline salts of which form deep-red 
solutions (V. Meyer, B. 7, 425).—3. Fuming 
HjSO, yields ethane s-di-sulphonio acid.— 
4. HOlAq (S.G. 1-14) af 140” splits it up into 
hydroxylamine and HOAo (Meyer a. Eocher, A. 
180,163).—6. NaOEt and EtI form oily 0,H,N0 
(168°) (G 6 tting). NaOMe and Mel form C,HiNO 
(o. 155°). According to Socoloil {J. B. 20, 679) 
alcoholic soda forms C,H,NO (176°) and the 
presence of alkyl iodides does not aftect the pro¬ 
duct.— 6 . ZnEtj followed by water forms di- 
ethyl-hydroxylamine and other products (IGssel, 
J. B. 1887,109).- 7. Bermoyl chloride forms di- 
benzoyl-hydroxylamine and di-acetyl-hydroxyl- 
amine (Kissel, J. B. 1882, 40). 

Constitution .—The constitution of nitro- 
ethane has been discussed by Victor Meyer (B. 
6,404; 8,30: A. 244,222) -, Geuther (B. 7,1620); 
Alexejeff (BZ. [2] 46, 266)-, SocolofE (Bl. [2] 47, 
166); Bevad (J. B. 20,126), and others. 

Dl-nitro-methane CH,.CH(NO,)j. (186° cor.). 
S.O.»»1-3503. Formed by the action of KNO, 
and aloohoUc potash on bromo-nitro-ethane 
(Ter Meer, A. 181, 1). Formed also by the 
action of cone. IINOj on di-ethyl ketone and on 
methyl-acetoacetio ether (Chancel, Bl. [2] 31, 
604; O. B. 96, 1466). Oil, with sweet taste. 
Beduced by tin and HOlAq to hydroxylamine, 
MH„ and HOAo. Bfeduoed by sodium-amrflgam 
to etiiyl-azanrolio acid.—CH,.CK(NOj). 2 : yellow 
monoolinic crystals, m. sol. cold water, insol. 
alcohol. Explodes when struck. Its aqueous 
solntion gives a reddish-brown pp. with Fed,, a 
pale-blue pp. with OuSO„ and a light-brown pp. 
with -. lustrous yellow plates. 

Irl - nitre - ethane (?) CH,.C(N 02 ),. [ 66 *]. 

Formed trom^methyl-malonio acid and HNO, 
(Ftnnehimont, B. T, 0.6,281). Orystals. 

letm-nitro-ethaae 0 . JPoZassium dsri- 
«a44«e 0^,(N0,),. Formed from di-bromo- 
tetm-nitio-stnane, j^wtash, and ammonium sulph- 
Me (ViUieob 0.». 07,268 j 98,481). Orystals, 


whiolf decrepitate below 100 * and detoiute at 
200 °, or even when treated with dilnte acids. 

EITB0.STHENYI,.XBI-AXIl)0.BEHZE]!tE 
OiHJHjO, t.e. 

[1:2:3:4] 0,H,(N0J(NH2)<®^>0.0Hr [295*- 

300°). Formed by heating di-aoetyl-di-nitro-jj- 
phenyleno-Siamine with alcoholic .MH, at 160* 
(Nietzki a. Hagenbaoh, B. 20, 331; cf. Bieder- 
mann a. Eedoux, B. 7,1632). Bed needles. 

Nitre • dl - ethenyl - tetra • amide • benzene 
• 0 „H,OJS,»a 


[6:l-i2:8:4] O.H(NOj(<^^>CM6), 
Formed by nitration of di-ethenyl 


[276*]. 

* ___ by nitration of di-ethenyl-tetra-amido- 

benzene 0ietzki a. Hagenbach, B. 20, 881).. 
Orange-ftd needles (containing aq). By reduc¬ 
tion it is reconverted into di-ethenyl-tetra-amido* 
benzene.—B"H, 01 ,PtCl 4 Jeq: long golden-yellow 

nftAfllAH, ' A 

DI-ilITBO-DI.KXHENYI..TElilA-lMIDO. 

DITOLYL 

OMc<N^>C.HMe(NO.).njIMe(NOX^>OMe[*^]- 
[242°]. Formed from aoetyl-di-nitro-toluidine 
by reduction with ammonium sulphide, and 
I treatment of the resulting hydrazo- compound 
I with boiling dilute HClAq (Bankiovitch, B. 21, 

! 2407). Prisms, v. e. sol. alcohol.—B"H,01,.— 

B"2HNO,. [214°]. Yellow needles. _ 

KITEO.ETHEim..PHENTLENE.DIAiaHB 

O.H,N.O, i.e. [1:8:4] 0,H,(NOJ<^^>OMe. 

[216°]. Formed by heating nitro-o-phenylene- 
diamine with Ao.,0 at 190°, cooling, and Imiling 
with diluteHjSO, (Heim, B. 21,2307). Yellowish- 
brown needles (from water), v. sol. hot alcohol. 
NITEO - ETHENYI - TOLYLENE -SIAHIME 

C.H,Me(NOJ<^^>CMe[l:8:®]. [246°]. 

Formed from acetyl-p-tolnidine by nitration and 
reduction (Bankievitoh, B. 21, 2402). Needles. 
Yields on reduction ethenyl-tetra-amido-toluene 
[ 100 °].—B"H,01r—B"HNO,. [207°]. Yellowish 

pistes. * _ 

HITBO - ETHENYL - TOLYDENE - DUMINE. 
[185°] (L.) -, [202°] (N.). Formed by nitrating 
ethenyl-tolylene-o-diamine (Ladenburg, B. 8, 
677: Niementowski, B. 19, 7*3). Needles. 

NITEO - ETHYL - ALCOHOL CANO, 
CH,(NO,).OH,OH. S.G. ^ 1-1691. Formed 
from glycol iodhydrin and AgNO, (Demuth a. V. 
Meyer, B. 21, 3529; A. 266, 29). Yellowish 
liquid, sol. water, decomposed on distillation, 
Keaots with diazo- salts yielding azo- dyes (e.g. 
O.H,.N,.CH(NO,).CH,OH). Nitrons acid con¬ 
verts it into metliyl-nitrolio and glycdUic acids. 
—CH,(NOJ.CH,ONa: white granular powder. 

NITEO - ETHYL - ABIBO - BENZOIC ACID 
0.fe„K,0, t.s. [1:3:6] O.H,(N04(NHEt).CO,H. 
r208°l. Formed from nitro-anudo-benzwo acid 
knd EtBr (Bollwage, B. 10, 1704). Y^ow 
needles (from water).—BaA', 4aq: red needles. 

Nitro-dl-ethyl-m«mido-benzoio acid 
OA(NOJ(NBt,).OOA Monoclinio cryatolsj 
a:Cc--8&1:1^96. (1-74* 67' (Heintze, 

1886, 1464; ef. Lehmann, IHtsertn Gottingen, 
1884). 

BITBO-ETHYL-ABIOO-FBENOL. Nitros- 
•amsHe th$ ethyl tther 0„HnN,0, te. 



6M NmO-ETHTL-AMlI)lPJ?HENOL. 


•0,H,(N0,){0Et).NEt(N0). Formad - from 
0^(0Et}.NHjBt and mtroas acid (Fdretar, B. 
21, SS4}. Tellowiah piismB. Does not form 

Balts. _ 

o-NITBO-TBTEA- ETHTL-DI-p-ABIDO-TEI. 
PHEHYI-METHANE ».«. 

C.H,(NOJ.CE(OAKEt.j,. [n0 >]. Formed by 
heating o-nitro-benzoio aldehyde -with di-ethyl- 
aniline and dehydrated oxalic acid (Fischer a. 
Schmidt, B. 17,1898). Orange triolinic prisms. 

^Hitro-tetra. ethyl - di -p -amido-trl-phenyl- 
mauane. [113°]. Obtained fromp-nitro-benzoi^ 
aldehyde and di-ethyl-aniline (Kaeswurm, B. 19, 
744). Thick needles or monoclinic plates. ■* 
HITKO-ETHYLAMIKE 0,H,NH.l’0o. Ethyl- 
nitramine. [8°]. Formed from ethylamine by 
treatment with OlCO-^Me and decompfsition of 
the resulting 0.^11,,NH.CO.jMo by ammonia 
(Franchimont a. Klobbio, B. T. G. 7, 356). 

o-HlTKO-ETHYIf AlIILINE 0,H„N..0j i.«. 
C.H,(NdJ.JlHF.t [1:2]. Formed by heating o- 
nitro-phenol with alcoholic ethylamine for 
12 ^ours at 176°. Formed also by heating the 
ethylene ether of o-nitro-«henol with alcoholic 
ethylamine at 140° (Hempel, J. pr. [2] 89,199; 
41, 162). Bed oil, sol. acids, but reppd. by 
water. Yields on reduction o-phenylene-ethyl- 
diamine (249°). Nitrous acid converts it, in 
ethereal solution, into di-nitro-ethyl-aniline 
[114°]. 

Nitrosamine C,H,(NOj).NEt(NO). [30°]. 
Formed from the hydrochloride of the base and 
NaNO, in aqueous solution. Yellow needles 
(from dilate alcohol or HOAc). 

m-Nitro-ethyl-aniline C„H,(NOj)NHEt [1:3]. 
[60°]. Formed by heating 7n-nitro-Bniline (16 g.) 
with EtBr (14 g.) and aqueous NaOH (Cg.). | 
Formed also by adding HNO, (41-5 g. of S.G. 
1-39) to a cooled solution of ethyl-aniline (60 g.) 
in HjSO, (1,000 g.) (Nolting a. Strieker, B. 19, 
646). Eeddish-yellow needles, volatile with 
steam. With diazotised p-bromo-anUine it 
yields O.H,Br.Nj.NEt.C,H,NO, [136°] (Meldola 
a. StreaUeild, C. J. 66 , 429). 

Nitrosamine C.H,(NOJ.NEt(NO). [47°]. 
Acetyl derivative OjH,(N02).NEtAo. 
[89°]. 

p-Hitro.ethyl.anilineC,H,(NO,)(NHEt) [1:4]. 
[96°]. Obtained by nitration of acetyl-ethyl- 
aniline disBolved'in H-SO, (6 pts.), the product 
being saponified (Weller, B. 16, 31; NSlting a. 
Collin, B. 17, 267). Formed also by heating 
p.nitro-aniline with EtBr and alcobolio potash 
at 110° (Schweitzer, B. 19, 142). Yellow prisms 
with violet reflex (from alcohol). Somewhat 
volatile with steam. With diazotised p-bromo- 
aniline it yields C,H,Br.N,.NEt.O„H,NOj [125°]. 

NWosamine CA(NOJ.NEt(NO). [120°]. 
Yellow needles (from alcohol) (Meldola a. Streat- 
feild, 0. /. 49,61). 

Acetyl derivative OJH 4 (NO,'.NBtAo. 

Beneoyl derivative O^fNOdJlEtBz. 
[98°]. Ne^cs, V. si. boL hot water (Meldola a. 
Salmon, O. /. 68, 774). . 

m-Hitio-di.athyl.aBilmeC,H,(NO,).NEtJl:8]. 
(289°). Formed, together with a small qnanti^ 
of the p- Uomeride, by nitration of di-ethyl- 
aniline dissolved in H,SO, (20 pts.) (OroU, B. 
19, 199). Obtained also by heating m-nitro- 
■^ne (30 g.) with Etl (46 g.) and NaOH (13|4) 


in aleoholio solution for 8 honts at 100° (KOI* 
ting a. Strieker, B. 19, 650). Dark-yellow oil. 

p-Kitro-dlethyl.anilineO,H,(NOJ.NEt,[l:41. 
[78^. Formed by oxidation of nitroso-di-ethyl- 
anilinewith EMnO, andHiSO,; and also by ma 
action of nitrous acid on di-ethyl-amido-benzena- 
azo-di-ethyl-aniline ^ippmann a. Fleisaner, B. 
18, 1422; Oroll). Yellow monoclinic needlea 
with blue reflex.—B'^HJtCl,: thin prisms. 

Di-nitro-ethyl-aniline 

C,H,(N 03 )j.NHEt [4:2:1]. [114°]. Formedfrom 
brozflo-di.nitro-benzene and alcoholic ethylamine 
(Van Bomhurgh, B. T. G. 2,104). Formed also 
by boiling C„Hj.NEtAo with dilute HNO, (S.O. 
1'029) (Norton a. Allen, B. 18, 1997); and by 
the action of nitrons acid on an ethereal solution 
of o-nitro-ethy 1-aniline (Hempel, J. pr. [2] 89, 
199: 4]^_ 168). Yellow needles (from alcohol). 
Decomposed by boiling cone. KO^q into ethyl¬ 
amine and di-nitro-phenol. 

,Di- nitro - di - ethyl - aniline 0 ,H 3 (NOJ,NEt, 
[4:2:1]. [80°]. Prepared by nitrating di-ethyl- 
anilidb, and also by treating bromo-di-nitro- 
benzene with diethylamine (Van Bomburgh, 

B. F. 0. 2, 86 ; 8 , 261). Yellow needles. De¬ 
composed by boiling aqueous KOH’ into di¬ 
ethylamine and di-nitro-phenol. When gently 
oxidised by CrO, it yields di-nitro-aniline [176°]. 

Tri - nitro - i,thyl - aniline 0„Hj(N0j)jNHEt. 
Eihylpicramide. [84°]. Formed from ohloro- 
tri-nitro-benzene (pioryl chloride) and NHjEt in 
alcohol (Van Bomburgh, B. T. G. 2, 107). 
Crystals (from alcohol) which turn brown in air. 

Tri-nitre-di-ethyl-aniline C,H,(NOd,.NE^. 
[164°]. Prepared by adding a hot alcoholic 
solution of NHEt, to (l,2,4,6)-ohloro-tri-nitro- 
benzene. Orange crystals (from benzene). De¬ 
composed by potash into picric acid and di¬ 
ethylamine. 

Tetra-nitro-ethyl-aniline 

C, Hj(N 02 ),.NEt(N 0 j). Nitramine of tri-nitro- 
ethyl-aniline. [96°]. Obtained by the action of 
HN 0, and H^SO, on ethyl-aniline and on di-ethyl- 
aniline (Van Bomburgh, B. T. G. 2, 81, 114). 
Yellow plates (from alcohol). Decomposed by 
10 p.o. aqueous NujCO, into picric acid and 
ethylamine. Bedufpd by tin and HClAq to tri- 
anudo-phenol. 

NITEO-ETHYI-ANTHSOHE 0,.H„N0, U. 
°*McEt(N^)>0‘^‘- [102°]. Formed, as a 
by-product, in the preparation of ethyl-anthra¬ 
cene hydride-nitrite by the action of HNO, on 
ethyl-anthracene hydride dissolved in HOAc 
(Liebermann a. Landshofl, B. 14, 474). 

o-N ITSO-ETHYl BENZENE C.H,(NO,).OA. 
[228°]. S.O. »1‘1-126. Formed, together with 
thefp- isomeride, by dis 8 q]Ting ethyl-benzene in 
HNO, (Beilstein a. EuhlWg, A. 166, 206; Z, 
[21 6,624). Oil. 

p • Nitro • ethyl - benzene 

(turn. s.G.»* 1-124. oa. 

Nitro-U-ethyl-bensene C,H,E^(NOJ (166° 
at 23 mm.). Formed from di-ethyl-benzene and 
fuming ^0, at 0° (Voswinkel, B. 22, 816), 
OU; boils with partial decomposition at 280°- 
286°. 

Di - nitro-tetra-ethyl-benzene 0,Et,(N0Ja. 
[116^. Pde-yellow prisms (Oalle, fl. 16,1746). 

TH-nitro-dl-ethyl-bsniena 
[69°J. Yellow prisms (Voswinkel, B. 91,9880^ 
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O-KIT110.ETETT..BENZEKE SBIPHONIO 
ACID 0,H,NS0.<.a.0A,(N0JEt.80^. Eomed 
Dy salphonation (Beilstein a. Enhlberg, A.. 156, 
207).-BaAV S.-64 at 17-6®. 

p • Kitio • ethyl • beniene sulphonio acid— 
BaA'gSaq. S. 2-61 at 17‘6°. Needles. 

NlISO-p-ETHTL-BENZOIC ACID 
C.H,Et(NO^.COjH. [166°]. Formed from p- 
ethyl-benzoio acid aiM cold-faming jftNO, 
(Aschenbrandt, B. 12, 1304; A. 216, 220). 
Needles (from water).—NaA'2aq.—CaA',28q.— 
BrA'j4aq.—BaA'j4aq: IcaOets, si. sol. water. 

p . NITSO - a - ETHYL - BENZOYL*- ACETIC 
ETHEE 0,H,(N0.J.C0.CHEt.C0.,Et. [40°]. 

Formed from C,|H,(N0,).C0.CHNa.C02Et and 
EtI (Perkin a. Bellenot, 0. J. 40, 461). Plates. 

DI-NITRO-ETHYLENE-DBEA , 

®°<N(N0!)!ch!>- Obtained from 

ethylene • urea and HNO, (Franchimont a. 
Klobbie, It. T. 0. 7, 17). Prisms. On boiling 
with water it loses COj and forms ethyle..e-di- 
nitramine C.,H,(NH.NO.Jj [174°]. 

DI-NiraO-ETHYLIC ACID 0,,H„NA- .E%f- 
nilramine? Formed from ZnEtj and NO. Pre¬ 
pared by passing nitric oxide into a benzene 
solution of ZnEb^NaEt, obtained by adding 
sodium (12-7 g.) to cold zinc cthyi (100 g.). The 
product is successively treated with ether, alco¬ 
hol, and water; zino is ppd. by CO^; the filtrate 
evaporated, and the sodiuqfsalt extracted by alco¬ 
hol (Frankland a. Graham, C. J. 87,670; e/.Frank- 
land, 0. J. 9, 89; Zuekschwerdt, B. 7, 291; A. 
174, 802). The free acid is unstable. Its salts 
yield ethylamine on redaction by sodium-amal¬ 
gam. Alcoholic potash forms ethylamine and 
nitric acid (Zorn, B. 16,1008).—NaC^HjNjOj.— 
CaA', Saq.—BoA’^— MgA',.— ZnA'^— ZnA', aq. 
—OuA',Iaq; flat dark-blue needles (from alco¬ 
hol).—AgA'.—AgA'AgNO,. 

»ITEO-o-ETHYL-PHENOLC,H,Et(N02).On. 
(212°-216°). Formed in small quantity by the 
action of nitrons acid on OgU^Et.NU, (Suida a. 
Plohn, SiU. W. [2] 81, 246).—BaA',aq: orange 
plates. 

Di-nitro-o-ethyl-phenol 0„H,jEt(NOj),,OH. 
Formed from o-ethyl-phenol and cold HNOj (3. 
a. P.). Heavy oil.—BaA', (at 100°). Yellow 
plates (from alcohol). 

HITEO -p-ETHYL-ISOPEOPYL-BENZENE 
0,H,EtPr.NO,. (265°). Obtained from [4:1] 
0^,EtPr and HNO, (Von der Bccko, B. 23,3194). 

DI.NITE0-(8)-ETHYL-THI0PHENE 
0,H(C,H,)(NO.,yjS. Formed by nitration of 
(6)-ethyl-tniophen6 by passing air charged with 
its vapour into fuming HNO, (Bonz, B. 18, 562). 
Crystalline solid. W^h alcoholic KOH it yftlds 
a blue colouration, becoming red on longer expo¬ 
sure to the air, or by addition of more EOH. 

HITEO-o-ETHYL-TOLDENE 
G,H,MeEt(NO,). Oil. (Glaus a. Pieszeek, B. 19, 
8037). 

Di-nitro-o-sthyl-tolueas C,H,MeEt(NO,J,. 
Oil, not solid at 0°. 

Dl-sitTO-p-s^yl-toluene. [62°]. Obtained, 
with on oily isomeride, by nitrating p-cthyl-< 
toluene (Jannaseh a. Hieckmonn, B. 7,1618). 

Trl-nltro-p. ethyl-toluene OJSMeEt(NO^,. 
[92*]. Obtamed by nitration (Qlmzer a. Fittig, 

IM, 808). Friema (from eloohol). 


Hitro-ethyl-n-tolnidine 

0,H,MejNOJ.Nlast £4:8:1], [48°]. Formed 
from ethyl-jp-toluidine (1 pt.), HjSO, (20 pts.), 
and HNO, (Nelting a. Strieker, B. 19,649). Flat 
red prisms, v. sol. alcohol. 

N itro-ethyl-p-toluidine 

O.H,Me(NO.,).NHEt[4:2:l]. [69°].» Formed by 
heating nitrq.p-toluidine with EtI (Gattermann, 

B. 18,1483 ; Niementowski, B. 20, 1888). Bed 
crystals (from alcohol), v. sol. ether. 

Accfplderioofioe(246°-260° at 160mm.). 
• Di-nitro-ethyl-o-tolnidine. Nilr amine. 
[l:3:5:6]C.H,Me(NO,),.NEt(NOJ. [72°]. Formed, 
in sifiall quantity, by the action of HNO, on dl- 
ethyl-o-toh Mine (Van Boinburgh, B. T. O. 8, 
402). Yellow crystals (from alcohol). 

Di niteo-etbyl-p-toluidine 
O.H,Me(NO,),NH£t [1:3:6:4]. [125°]. Formed 
by nitration of nitro-ethyl-p-toluidine (Gatter- 
mann, B. 18,1485). Orange crystals. 

Nitroaamine 0,H,(NO,),.NEt(NO).-[78°]. 
Nitr amine C.H,Me(NO,),,.NEt(NO-). 

[H0°] (It.; G.); [10G°] (N. a. L.). Formed 
fi-om di.ethyl-p-toluidi to and fuming HNO, (Van 
llomburgh, B. T. C. 3, 408). Formed also from 

C, H,Me(NEtAo) and dilute (10 p.c.) HNO, (Nor¬ 
ton a. Livermore, B. 20, 2271). Converted by 
boiling NaOHAq into di-nitro-p-cresol [83°]. 

TEI-NITEO-ETHYL-o-XYLENE 
C.Me,Et(NO,),. [121°]. Needles (from alcohol) 
(Fittig a. Ernst, A. 139,193; Stahl, B. 23,992). 

Tri-nitro-ethyl-j«-xylene. [127°]. Formed 
from ethyl-m-xylene, HNO,, and HjSO, (Stahl). 
White needles, m. sol. alcohol. 

Tri-nitro-s-ethyl-m-xylene. [138°]. Needles, 
V. si. sol. alcohol (Jacobsen, B. 7, 1434). 

Tri-nitro-ethyl-p-xylene. [129°]. Prisms 
(from hot alcohol) (Jacobsen, B. 19, 2616). 

NITRO-EDBENOL C,.H„NO, t.«. 
0,H,(C,H,)(NO.,)(OMo)(OH) [1:6:3:4]. [44°J. 

Formed by nitration of eugenol (Wesel^y a. 
Benedikt, Jtf. 3, 387). Triclinio crystals, si. sol. 
water. Volatile with steam. 

Acetyl derivative [61°]. Tables. 
NlTEO-EDl&NIHIO ACID v. Euxanibiq 

AOID. • 

NITRO-PSEDDO-FLAVENOL t>. FLiTUKon. 
NITEO-FLVOEANTHENE v. FLUoaurTREMU 
jp-NITEO-FLDOEENE 0„H,NO,».«. 

®®»<c’h,~>- (®-)- 

Formed from fluorene, HOAc, and HNO, (Hodg- 
kinson, 0. J. Proc. 1, 37; Strasburger, B. 17, 
107). Prisms, v. si. sol. alcohol. 

Di-nitro-flnorene [201°]. 

Formed by nitrating fluorene (Fittig a.^ohmitz, 
A. 193,134). Needles (from HOAo). 

DI-NITEO-FLDOEESCElN OJEI„(NOJA- 
Forfhed from fluorescein (1 pt.), £1^0, (20 pts.), 
and B(NO, (2 pts.) at 0° (Baeyer, A. 188, 1). 
Amorphous yellow powder. 

Di-acetyl derivative. Pale-yellow 
needles (from alcohoB. On boiling for some 
minntes with dilute (15p.e.) EOH it forma a blno 
solution. 

Tetra-nitre-fluoresoeSn Oja,(N 0 ^ 40 ,. 
Formed from fluorescein (1 pt.) and fuming 
HNO, (5pt8.) Golourless orystals (from E(OAo). 
Ks alcoholio solution is yellowish-tcd, and, on 
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ftdding sn aoid, b«oomes first reddlsh-iiolet ud 
then oolonrless. 

KITBOEOBKTbi-kitbo-kstbahb. 
KITB0.FTmBVBYI.-£IHYL2B2 
0,HaO.OE:CH(NOJ. [184®]. From furfuralde- 
byde and an alkane solution ot nitro-ethane 
(P.). Yellow prisms. 

Bitro-farfuryl-nitro-etbylene 
0A(N0J0.C1H:CH{N0J. [144®]. Yellow felted 
needles. Formed by nitration of furfaryl-nitro- 
etbylene. It is oxidised by CrO, to nitro-pyro- 
mucio aoid. '' 

Dibromidt! [Ill®]; yellow prisma (Prieba, 
S. 18,1862). 

HITBOGEN. ^.(Aeote.) At. W.'14 01. Mol. 
w. 28'02. Boils at —194'4° (Olszewski, TF. 31, 
68). Acoording to Sarrau (C. li. S§, 639, 718, 
846) the oriUoal temperature ot K is —128-8°, 
and the critical pressure is 42-1 atmos. 8.G. 
(gas) •97247 (air=I). S.G-. (liquid) '885 (water 
= l)*dt b.»p. (0., I.C.; cf. Wroblewski, C. It. 102, 
1011). 8.0. (gas) at 3000 ajtmos. (water ° ij 
•823 (Amagat, O. B. 107, 622). V.D. 14 (von 
Jolly, W. 6, 636). S.H.^. (equal wt. of water = 1) 
•2368; (equal volume of air = 1) ^2377 (Uegnault, 
Acad. 26, 802). C.K. -0036677 (von JoUy, P. 
Jubem. 821. 8. -01843 at 4°, -01761 at 6-2°. 
•0162 at 12-6®, -01436 at 17-7®, -01392 at 23-7°; 
the absorption-coefficient 

- -020346 - •00053887t -^ OOOOllieeP (Bunsen, 
Qasom. Methoden [2nd ed.] 209). 8. (alcohol) 
•12661 at 1-9°, -12384 at 6-8®, -12241 at 11-2°, 
•12148 at 14-6®, -12053 at 19®,-11973 at23-8°; 
absorption-coefficient 

= •126338--0004184+ -0000064* (Carins, A. 94, 
136; Bunsen, Gasom. Methoden [2nd ed.] 209). 

Befraction-equivslcnt^i^-^ . At. w.^ -4-1 to 5-3 

(Gladstone, Pr. 18, 49). Mean value of for 
white light - 1-0003019; dispersion-power 
= •2086 (Croullebois, A. Ch. [4] 26,236-, v. also 
Mascart, P. 168,149). M.M. Nv o. -114; N“> o. 
•611 (Perkin, C. J. 65, 736). T.C. (air = l) -98 
(Narr, P. 142,123); -993 (PlaTik, Carl Itep. 13, 
164). BLC. [N*iO] - -17,740; [N,0] = - 21,676; 
[N ,6»] - -2,006; [N«.0*.Aq] = - 6,820; 
(N*,0*,Aq]-29,820 (Th. 2, 198); [N*,(P] 
--22,200; [N«,0‘]--1,200; [N*,0>,Aq] 

- -8,400; [N*,6“,Ail = 28,600 (Berthelot, A.Ch. 
[6] 20,266). Coefficient of compressibility 760- 
1,000 atmos. -000407,1000-1600 atmos.-000205, 
1500-2000 atmos. 00017, 2000-2500 atmos. 
•000122, 2500-3000 atmos. -000091 (Amagat, 
C. B. 107,622). Transpiration-coefficient (0 = 1) 
•873 (Meyer a. 8pringmahl, P. 148, 626) -, -886 
(von 0))mrmayer, W. A. B. 78 [2nd part], 433). 
Friction-coefficient at 0°=-000184 (M. a. 8., 2.c.); 
•0001659 (von 0., I.C.). The spectrum of N varies 
mnoh; there are two distinct spectra, known as 
ttie elementary line spectrum and the band- 
spectmm (for measurements of lines, «. B, A. 
1884. 429; also Ames, P. M. [6] 80,48). 

Occurrence .—^In the atmosphere, forming o. 
(ths by volume. In thr fluid-cavities of some 
specimens of rock-crystals (Davy, T. 1822( 867). 
In the air-bladders of fishes, and in other cavi¬ 
ties of the bodies of animals and vegetables. In 
the gases from some fumaroles. In certain 
vreUs («. L. Smith. Am. 8. 12,86m. Probably 

in the son (Yonng, Am. 8. [61 ^ 666; Dtapor, 


Aid. [8] 14,89). OomponndsofNocotukteij 
large quantitieB throu^out the animal, vege¬ 
table, and mineral, kingdom. 

In 1772 Butherford {Be aere mepbiBooi Edin¬ 
burgh, 1772) showed that the expired breath of 
animEds contained a gas which extinguished 
flame, but which was not carbonic aoid, as it was 
not,absorbed by potash. A little later Lavoisier 
proved that this gas wCis present in air. As this 
gas did not support animal life, Lavoisier called 
it ceote (4 and (mtfj. Ohaptal afterwards gave it 
the name nitrogen, because it was present in 
nitre. 

Formation.—1. From air; by removing CO, 
by EOHAq, moisture and NH, by cone. ^SO„ 
and 0 by passing over red-hot Cu (o. Prtpara. 
tion, No. 1).—2. By passing air through a mix¬ 
ture ol sawdust and Fe sulphide (obtained by 
saturating ppd. Fe,0, with HjS), and then 
through alkaline pyrogallato solution, and finally 
through cone. HjSO,. When the process is 
aon\<ileted, passage of E,S re-forms Fe sulphide, 
which may be used again.—3. By burning P in 
an inclosed quantity of air, over water, and 
allowing the P^O, formed to dissv-lve in the 
water.—4. By passing air through aonc. NH,Aq, 
and then sending the mixture of air and NH, 
over Co heated to redness; the CoO formed is 
reduced by the NH, (Lupton, G. JY. 83, 90). — 
6. Berthelot (Bl. [2] 13, 314) partly covers with 
NH,Aq 0. 200 grams pure On turnings in a 
10-14 litre flask, clUses the flask by a cork 
carrying a safety funnel-tube, and a delivery 
tube which is stopped by a caoutchouc cap, and 
shakes from time to time. The 0 is thus com¬ 
pletely removed from the sir in the flask; the N 
may ^ obtained by pouring into the flask water 
previously freed from 0 by shaking with NH,Aq 
and Cu; the gas should be passed through 
KOHAq, cone. HjSO„ and then through CrCl,Aq 
(B., Bl. [3] 2, 643).—6. By shaking FeOaH,, ot 
MnOaHj, with air; the hydroxides are obtained 
by ^ding NaO^q to cone. FeSO,Aq or 
MnSO.Aq, and at once stopping the in^ess ot 
air.—7. By placing p^ogallic aoid in a flask, 
adding NaOHAq, corking, and shaking for some 
time (o. Liebig, A/77,107).—8. By passing over 
Ft black a mixture of 100 vols. air (from which 
CO, has been removed) with 42 vols. H (Dumou- 
lin, L’Institut, 1861.11).—9. Bypassing Cl into 
rather dilute NH,Aq, keeping the NH, always in 
large excess; 8NH, + 301a = 6NH,Cl + N, (the 
experiment is dangerous, as NCI, may be formed 
end explode^.—10. By warming cone. NH,NO,Aq; 
or more easily cone. KNO.,Aq mixed with 8 vols. 
cone. NH,ClAq, whereby KCl and NH^O, are 
formed and the NH4NO, (s decomposed (NH,NO, 
= 2H,0 + N,; Corenwinaor, A. 72,326). Addition 
of cone. E,0r,0,Aq oxidises N oxides (which are 
generally produced) to HNO, (v. Preparation, 
No. 2). Loew (B. 23, 8018) has found that a 
4-5 p.o. solution ot NH,NO, is decomposed jtt 
the ordinary temperature by n black, mth evo¬ 
lution of N.—11. By heating in a retort an inti¬ 
mate mixture of equal parts dry NH,C1 and 
K.,Gr,0„ and passing the gas tiirough FeSCLAq 
to absorb NO which is generally formed. The 
chief change is represented approximately thns : 

2NH,01-fK,ClrA-2KCa-f 4:^-+Cr/),+»* — 

12. By heating powdered (HS,)J3nOn WUidi 
decomposes to ut,0,i 1^0, itiiff ^ 






kddio(r«oiM. NE,C!lAq to » Btroaglj aftaline 
tone. BolatioD of NaBcO (prepaTsd ad^ng 
Br to cold NaOHAq); N ia oToIved rapidly 
[?8NaBr0+8NH,01 

=SNaBr+8H,0 + aHCIl + N,). Solation of 
bleaohing-powder may be used, but there ia 
danger of formation and explosion of NOl,.— 
14. By heating a mixture of NH,NO, and MnO. 
to 0. 200° (not over 21£°) (4NH,NO, + MoO^ 
■■Mn(NO,),+8HjO+8N,i Gatehouse, B. 10, 
1007).—16. N ia evolved in the reactions of 
several metals with HNOj; the gas evolved^y 
the action of Zn on HNO,Aq in prq^eiice of 
much NH,NOj consists of o. 90 p.o. N, with N^O 
and NO (Aoworth, C. J. 28, 839). 

Preparation. —1. A very slow stream of air 
ia passed from a gasholder through (J tabes 
containing slightly moistened KOU, to absorb 
CO,, then through (J tubes containing CaCl,, to 
absorb H,0, and thou through a long hard glass 
tube, containing Gu tamings, or better Cu oh- 
tained by reducing CuO in H (Carina, A. 94, 
126), and heated to bright redness in a furnace; 
the gas which issues is allowed to bubble 


through a qplution of 0rCl„ to remove any traoos 
of 0 which may remain, and ia then dried by 
passing through CaCl, in several (J tubes, and 
then over P,0,. Before the air-stream is started, 
the tube containing the Cu should fte heated and 
a stream of H passed through it, to remove 
traces of CuO (tins is not necessary, of course, 
if the Cu has been prepare^ by reducing CuO by 
H); after cooling, one end of the tube should be 
sealed and the other connected with a Sprengel- 
pump, and the Cu should be heated in a vacuum 
for some time. If this precaution is not taken, 
the N will contain H (von Jolly, W. 6,636). The 
solation of CrCI, is prepared before use by di¬ 
gesting CrCl^q with scrap Zn and HClAq until 
a olear blue liquid is obtained, which is poured 
into Na acetate solution, in an atmosphere of 
CO,; the ted pp. of chromium acetate is washed 
with H,0 containing CO„ and is then placed 
in a flask closed by a cork with entrance tube 
(to be attached to the N apparatus), exit tube, 
and a funnel though which HClAq is dropped 
on to the acetate, which is Jhereby ohang^ to 
CrCl,the whole of the acetate is not dissolved, 
to avoid free HCl; the N apparatus is at once 
attached to the flask (0. von der Ffordten, A, 
228,112).—2. Solid NH,C1 is added to an almost 
saturated cold solution of NaNO„ when no more 
NHjCl dissolves the liquid is poured into a ca- 
paotous flask, cold cone. K,Cr,0,Aq is added, 
about 1 pt. K,Cr,0, for each 1 pt. NaNO, used, 

. and the mixture is gently warmed. The ^Cr,0, 
oxidises any oxides of N to HNO, (v. GiW)S, B. 
10,1887). It ia advisd^le to pass the N throdgh 
EOHAq to absorb any traces of 01 compounds 
soming from impurities in the salts used (Gibbs, 
8. A solution of 1 pt. K,0r,0„ 1 pt. 
NH,NO„ and 1 pt. NaNO- in 8 pts. water U 
wanned in a fair-sized flatt (BOttger, Jahr. da 
pkyi. rsrsvM su Frankfort, 1876-77.24). 

Proptrtiu, — k. tasteless, oolourless, Mourless 
gas, whioh does,not bum, nor support combus¬ 
tion, nor form a pp. with OaOAq. Liquid N is 
obtained by cooling tbs gas to -186° under a 
pnscuxaot soma hundred atmoa., and then re- 
duoing piMsnztk not too sudden^, to not less than 
60 atmok s ills A does not remm liquid for more 


than a dew seconds. Liquid N la aoionrless, 
transparent, and shows a very sharp meniscus 
(Wroblewski a. Olszewski, A. Oh. fS} 1, 112). 
According to Oailletet {A. Ch [6] 5,132), N is 
liquefied, for a second or two, by subjecting the 
gas to 200 atmos. pressure at 13°, and then 
suddenly reducing the presrure. jt has not 
been solidified N is slightly lighter than air; 
1 litre at the sea-level, lat. 46°, weighs 1-2674614 
grama (von Jolly, W. 6, 636). N is very slight^ 
sol. water (for B.v. beginning of this art.). Small 
qr^ntities of N are absorbed by molten pig-iron, 
cast-iron, and steel (Parry, Am. Ch. 6, 107; 
Troosk a. Hautefouille, 0. B. 76,482, 662 j 80, 
909 : Ledebqr, G. C. 1873.810). Wood charcoal 
also absorbs N; according to B. A. Smith, char¬ 
coal whiohjias absorbed N and 0, when exposed 
to the air for a time gives off 0 only (^r. 12,424; 
cf. Montmagon a. de Laire, Bl. [2] 11, 261). N 
is chemically inert; it combfuKS slowly with 0 
when eleotrio sparks are sent through a mjyture 
of the gases tor some time; HNOj is formed 
when electrolytic gas (H,-40) is strongly com¬ 
pressed and then exploded in compressed air fti 
presence of a little KOHAq, and also when C is 
burnt in a mixture of strongly compressed air 
and 0 (in presence of a little KOHAq) (Hempel, 
B. 23, 1455). N and H combine under the 
influence of the electric discharge. At or towards 
white heat N combines with B, Cr, Mg, Si, and 
V; probably also with Al, Fe, and Zn. The 
compounds of N are extremely numerous and 
exhibit great differences of properties. N is 
related chemically to P, V, As, Nb, 8b, Di, Er, 
Ta, and Bi; these elements form Group VL 
Most of the oxides of N are acidic, none is basic; 
NHj, however, is markedly basic and alkaline 
(v. NiTHOOBN OBOUP 01 KUSMKNTB, p. 671). 

The influence exerted on the molecular 
volumes of N compounds by the N atoms has 
not yet been measured satisfactorily (for a 
synopsis of data o. Kopp, A. 260,1). The mo¬ 
lecular rotatory power of N compounds varies 
according as the N atom is in direct union with 
3 or 6 other atqpis; but the exact numerical 
value to be assigned to N*” and Nv has not yet 
been flnally'determined (». Perkin* O. J. 66, 680). 
Neither have final values been yet determined 
for the atomic refractions of N'“ and N’’. 

The atomic wt. of N has been determined 
(1) by finding the ratio of Ag to AgNO„ the 
at. wts. of Ag and 0 being known (Matignao, A. 
69, 289; Stas, Beeh. 60; Nouv. B. 281); (2) by 
finding the ratio of NH,C1 to Ag needed to ppt. 
the Cl (M., 1.0.; Stas, Bech. 87; Nouv. B. 67). 

Supposed allotropic form of nitrogen .—By 
passing a succesaion of powerful electric sparks 
through N at not more than 20 mm. ptessure, 
Thomson a. Threlfall (Pr. 40, 829) observed a 
diminution in the volume of the N ; at 8 mm. 
the iXmi^ution amounted to 8 to 10 p.0. of tite 
original volume; after long wanning to 100° 
the gai^ attained its original volume. T. a. T. 
supposed that an aHotropio form of N is produced 
under these conditions. According to Johnson 
0. J. 89, 180), when I)', obtained from ^OpAq 
and l^HjOlAq, is mixed with H, and the gases us 

g assed over spongy Pt, NH, ia formed; bnt N8| 

I not prodn^ if the gases are passed throi^ 
a hot tubs betoTS coming in oontaot with Ue 
spongy Pt. Johnson oonmndsd that M can biist 
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in two foniu: one aotiTO end the other ihaotiTO, 
the latter being formed by the action of heat on 
the former (o. also Johnson’s pamphlet, Ele¬ 
mentary Nitrogen} and on the Synthkia of Am¬ 
monia [CburohiU, 188S]). 

Fixation of nitrogen by grmoing plants .— 
ExperimenU oondrtjted in recent years tend to 
show that certain plants, notably ijeguminosa:, 
are able to absorb N from the air and build up 
nitrogenous material therewith. The absorption 
of M seems to occur in nodules which grow on the 
roots of the plants. For an account of the moi a 
important experiments up to the early part of 
1890 o. Lawes a. Gilbert, Pr. 46,85 ; abstract in 

N. 42, 41: V. also Atwater a. Wo6ls, Am. 12, 

j 26 ; also Schloesing a. Laurent, C. B. Ill, 750; 
abstracts in O. J. 60,853. ‘ 

Beactiont and CombinaHona. —1. Combines 
with oxygen to form NO, when electric sparks are 
sent thfough the ^ses for some time. When 
air istitroggly compressed and mixed with com¬ 
pressed 0 and some electrolytic gas (Hj + O), an 
oppn tube containing EOIIAq is placed in the 
vessel, and a spark is -passed, a considerable 
quantity of KNO, is found in the EOHAq (Hem- 
pel, B. 23, 1455). HNO, is also formed by ex¬ 
ploding 11,+ 0 in air at the ordinary pressure 
standing over Hg (Bunsen, Oasom. Metkoden 
[2nd ed.], 71). Nitrites, or HNO,, are formed in 
very small quantities in certain cases of com¬ 
bustion in air, e.g. when F, H, or ether is slowly 
burnt (SchSnbein, J. pr. 84,193; 86,129; Bcr- 
thelot, A. Ch. [6] 12, 440; 0. B. 108, 643; 
Kolbe, A. 119,176; Zoller a. Grote, B. 10, 2146; 
Hosva, Bl. [3J 2, 734). It is doubtful whether 
the nitrites are produced by the oxidation of N 
or of NH, in the air; the experiments of L. T. 
Wright (C. J. S5,42) tended to show that nitrites 
are not formed by burning H in air from which 
NH, has been carefully removed. According to 
Hosva (Bl, [3] 2, 734), nitrites are formed by 
passing air over Ft black heated to o. 250°. 
Loew (B. 23,1443) showed that small quantities 
of nitrites are produced when pure Ft black is 
treated with pure NaOHAq in Uie air. Neither 
of these sets obiexperiments proves conclusively 
that &e N, and not the NH„ of the air was the 
sonrea of the N of the nitrites produced. SchSn- 
bein’s statement that N combines with ozone has 
been disproved by Carius (A. 174, 31).—2. N 
combines with hydrogen to form NH, under the 
influence el the electric discharge (Chabrier, 

O. B. 75, 484; Donkin, Pr. 21, 281; Morren, 
O. B. 48, 432; Ferrot, 0. B. 49, 204; of. John¬ 
son, 0. j. 89, 130; and Wright, C. J. 89, 869). 
Bamsay a. Tonng assert that a trace of NH, is 
formed when a mixture of moist N and H is 
passed ibrough a red-hot tube containing iron 
fllings (0. J. 45, 93).—8. At a very high tempe¬ 
rature N combines with boron, clmmimm, ptag- 
nttUm, and silicon, and probably also with 
aluminium, iron, and sine, to form nite’des (v. 
these elements).-^. N combines with carbon to 
form 0,N„ when induction-sparks are passed be¬ 
tween 0 poles in an atipospherc of N (Morren, 
O. S, 48, 842). Cyanides are formed when a 
mixture of C with oxide of sn alkali, or alkaline 
earth, metal is heated in N; Hempel (B. 28, 
8890) has shown that considerable quantities of 
eyanidea ate thns formed if the leaetion occurs 
at pressures from 10 to 60 atmospheres. ° 


Detection of nitrie nitrogen,i,e, NineonM. 
nation at nitrite or nitrate. One part of N ex¬ 
isting as a nitrite or nitrate in 20,000,000 parts 
of water suffloes to give a violet-blue colour with 
a drop of diphenylamine sulphate in HjSO, fol¬ 
lowed by 2 e.e. cone. H,SO, and stining (o. 
Warington, 0. J. 45, 644). 

Nitrogen, acids of. The compound N,H, 
known as hydrazc/ic i>cid, is described under 
Nitrogen, hydrides of, p. 659; for the Oxyacidt 
of v^trogen v. p. 667. 

Nitrogen, boride of,«. Bobon nitride, vol. L 
p. 627. 

Nitrogen, bromide of. 7NBr,. According 
to Millon (A. Ch. [2] 69, 76) the red, very explo¬ 
sive, oily, liquid formed by adding KBrAq to N 
chloride covered with a little water is a bromida 
ofN. - 

Nitrogen, chloride of. NGl,. This compound 
is frightfully explosive. Experiments must be 
oendueted with small quantities and with the 
grea^st care. V. Meyer (B. 21,26) describes a 
glass case in which experiments with NOl, may 
be conducted. 

Preparation. —1. A stick of NHtCl is sus¬ 
pended in as cone. HC10.\q as can be obtained; 
an oily liquid slowly collects in a small leaden 
basin placed a( the bottom of the vessel in which 
the reaction proceeds (of. Troost a. Hautefeuille, 
C. B. 69,162).—2. NH,GlAq saturated at 86° is 
poured into a glass basin, and a glass cylinder, 
closed at one end by parchment, and partly filled 
with the same NH,01Aq, is placed upright in the 
liquid in the basin; a Ft plate, forming the 
positive pole of a battery of at least 6 to 8 Grove 
or Bunsen cells, is immersed in the NH,GlAq in 
the oylinder, and the negative polo —also a Ft 
plate—is placed obliquely under the parchment 
which closes the lower end of the oylinder. A 
very thin layer of turpentine is spread on the 
surface of the NH,ClAq in the cylinder. When 
the ourrent is sent through the liquid very small 
oily drops form at the positive pole and float to 
the surface, where they explode on coming into 
contact with the turpentine (Bdttger a. Kolbe, A. 
64, 236; B6ttger, J. pr. 68, 374).—8. About 
30 grams pure NH,G1 are dissolved in hot water, 
the solution is filtered if necessary, diluted to 
litres, and placed in a perfectly clean leaden 
basin; a small leaden basin with a handle is 
placed in the centre of the larger basin ; a fair¬ 
sized, very clean flask is filled with Gl, and this 
flask is immersed in the NH,ClAq, so that the 
mouth of the flask covers the small leaden dish. 
The apparatus is placed out of direct sunlight, 
in a glass case with double walls, having an OMn 
docp at one end (v. V. Meyer, B. 21, 26). The 
Gl is slowly absorbed by tke NH,CLAq which rises 
in the jar; when about ^ of the Gl has disap¬ 
peared, oily drops begin to be formed in the 
liquid; these drops increase in quantity and 
size, and at last sink into the small leaden dish. 
The leaden dish is very carefully removed, and 
its contents are poured into a small s^rating 
funnel made of very thin glass; the NH,GlAq is 
removed by a pipette, the greatest oare being 
taken that the liquid does not eome into contoet 
with any Und of organic matter; the oil in the 
funnel is repeatedly washed in the edld' water 
tin the waslungs are free from Gl, and a gentle 
stream of air to sent through the oil to xamow 
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ihe iMt traoM ol Cl. The it now allowed to 
drop Itozn the funnel into a very small glass 
vessel, where it is dried b;r oontact with a little 
Ut of dr? CaCl,; the oil is then poured into a 
little weighed tube holding about 1 o.o., and 
closed by a loosely-fitting stopper. The very 
greatest oare is required in conducting these ope¬ 
rations, especially the removal of the oil from the 
separating funnel, as tl^ rubbing of thegldbstap 
against the funnel is very apt to cause explosion; 
when a little of the oil has been dropped intfi the 
vessel in which it is to be dried, another clean 
glass dish must at once be placed beneath the 
tunnel, as explosion would occur if a trace ol the 
oil should drop on to the table. (For mote details 
V. Qattermann, B. 21,761.) The oil thus obtained 
is a mixture of chlorinated ammonias NH,.xCU 
(G., l.e.); the composition of portions o< the oil 
varies. To prepare pure NC1„ after washing the 
oil in a separating funnel till free from Cl, and 
separating the water as ooni))letely as possible, 
Gattermann passes a fairly rapid stream qf pure 
Cl over the oil, which is in the narrow part of 
the funnel, for about ^ an hour; he then washes 
and dries* the oil in the way described. The 
analysis was made by decomposing the oil by 
NH,Aq, when N and HOI are formed (the HCl 
combining with excess of NH, to {prm NHjCl), and 
estimating Ol. The process is carried out by 
Gattermann (l.c.) by dropping the little weighing 
tube and the stopper (which is removed from 
the tube) into water in wfiash, closed by a cork 
oarrying a small dropping funnel and a tube 
passing downwards into a beaker of water, 
allowing about 20 o.o. cono. KH,Aq to flow very 
slowly into the flask, when the decomposition is 
complete (about 4 hours are required) adding the 
water in the beaker to the contents of the flask, 
and boiling for a short time, adding HNOjAq and 
AgNO^q, and weighing the AgCl formed. 

Properties and Reactions. —A dark-yellow 
oil; B.G. 0.1'6 (determined by finding that the 
oil very slowly sank in Fej(S04)sAq, S.G. 1-678, 
Torret, Wilson, a. Kirk, Q.A. 47,66). Explodes 
when exposed to direct sunlight or the light of 
burning Mg. Explodes at c. 90°-96° when heated 
in a perfectly clean tube (o; G., I.c.); explodes on 
contact with wood, grease, oil, or almost any kind 
of organic matter. The explosion of NCI, is 
frightfully violent. The older observers said that 
explosions occurred under most curious and 
apparently contradictory conditions; e.p. contact 
with P, As, or Se caused explosion, but no ex¬ 
plosion occurred by contact with 0, B, gum, 
starch, or wax. Gattermann (fc.) thinks that 
light was the cause ol many ol these explosions. 
The vapour of N01,^ts on the eyes and mgoous 
membrane of the nostrils. NOl, is decomposed 
by cono. HClAg, giving NH,C1 and Cl; NH,Aq 
produces NH^Cl and N; Hg forms HgOl, and N; 
BO|AqproduoeB NH„ H,SO„ and HOI; As,0,Aq 
ana SH,Aq also set free N. 

The formation ol NOl, from N and 01 would 
be accompanied by the disappearance of much 
heat. Seville a. HauteleuUle give [N, C1*J- 
-88,000 (0. S. 69, 162; of. Ogier, A. Ch. [6] 
90,6). 

<7, 48; Forret, 

Wilson, a. Eirk. Q. A. 47,66; B. Savy, T. 1818. 
1,243; Bemllat, J». 17, 804; Billon, A. Oh. [2] 
>9,76; Binean, A. Oh. [S] K, 83; OUdstona, 
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0. J. V, 61; Seville a. Hautefeuille, 0. B. 69, 
152; BOttger a. Eolbe, A. 64,236; Bflttger, J. pr. 

68, 374; Gattermann, B. 21, 751. 

Nitrogen, chlorophospdlde, «. Nitrogen, 
phosphocUoride of, p. 670. 

Nitrogen, ohlorodulphide of, «. Nitrogen, 
sulphochloride of, p. 671. < ' 

Nitroge*, fluoride of. Warren (0. N. 66,289) 
says that a yellow oil, probably a fluoride of N, 
is obtained by electrolysing NH,b’Aq; the oil 
explodes by contact with a gold wire. 
e Nitrogen, hydrides of. 

Three compounds of N and H have been 
isolAted, viz. ammonia, NH,; hydrazine, N,H,; 
and hydra:,‘jiic acid NjU. A mmonia is described 
in vol. i. p. 196, and hydva'/.ine in vol. ii. p. 706. 

As hydrftzoic acid has been isolated since the 
publication of vol. ii. this compousd is described 
here:— 

“N : N 

Hjdbazoio Aom N,H. X/ „ , (itoimide, • 
NH 


Hydrogen nitride.) This acid was discovered by 
Curtius in 1890 (B. 21, 3023). 

Forma Hon,— E thyl bonzoylglycollate' reacts 
with N^H, to form benzoyl - hydrazine and 
the ethyl salt of hvdrazine acetic acid; that, 
C.n,CO.O.ClI.,COOKt -I- 2N.,U, 

= CJljCO.Nli.NH, + NH,.NH.CH,.CO,Et -r H,0. 
By the reaction of benzoyl-hydrazine with 
NaNO, and acetic acid, benzoyl-nzoimide it 
formed ; thus, CACO.Nn.NH,-tNOOH 

= C,HjCO.N<^|y -r 2H,0. By boiling this imide 

withNaOHtho Na salts of benzoic and hydrttolo 
acids are produced; thus, 


C.H.CO.N<S-f2NaOH „ 

^ =C,H,C00Na-HN8N<§-tHi0. 


By adding dilute H.^SO^Aq and warming, 
hydrazo'ic acid gas is evolved. 

Preparation. .Ethyl hippurate is dissolved 

in as small a quantity as possible of boiling 
alcohol, N2H,.H.,0 is added in the ratio 
0,H,C0.NH.Ci:,.000Et:N.H,.H,0; hippuryl 
hydrazine, 0,H,C0.NH.CH,.C».NH.NH„ sepa¬ 
rates on cooling. The crystals are reorystallised 
from alcohol, and dissolved in much warm water, 
with addition of rather more than a molecular 
proportion of NaNO,; the solution is cooled to 
0°, and mixed with excess of acetic acid, when 
lustrous tablets of a uitroso- compound (probably 

0,H,C0.NH.CH.,.C0.N<^^ ) separate ; the 


crystals are collected by help of a filter-pump, 
washed with cold water, and dissolved in very 
dilute NaOHAq. This solution is gently wanned 
for a short time on the water-bath, and is then 
placed in a flask connected with a condenser 
an^ furnished with a dropping funnel. A flask 
containing AgNO,Aq is used as a receiver; 
dilute H,BO,Aq is allowed to drop very slowly 
into the boiling liquid in tire flask; N,H distils 
over with steam, and, reacting with the AgNO, 
in the receiver, produces AgN,; the operation 
is continued so long as a pp. is produced in the 
receiver. The AgN, is collected by Hie hedp of 
the pump, and well washed with cold wattt; it. 
must not be heated above 60”, eUe ^eie is 
danger of a severe explosion. IRie AgN. is d» 
•eomposed by boiling with dilnts HCBAg, &e dis- 
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tilliita it fraoiionated, and the portion which 
distils over in the early stages is oolleoted 
separately from tile rest In this way a eolation 
of N,H containing p.o. N.H is obtained. By 
repeatedly fractionating with great care, 
containing over 90 p.o. is obtained; and all 

water can be i^ove<^from this solution by fused 
CsCl,(Cuitius a.Badenhaasan, J".pr.|jp] 43,307). 
The process of fractionation is often attended 
with explosions. 

Pretties and Reaetions .—A 27 p.o. solution 
of N,H is a thickish liquid, which sinks in water; ^ 
it possesses an extremely offensive odour; with 
it gives white clouds. Pure N,H is a ebar, 
colourless, very foully smelling, liqui^ It boils 
at 87°. It is very explosive. When touched with 
a hot substance it explodes with violence; it also 
explodes when placed in a barometrio vacuum. 
The solution of N,H corrodes the skin and causes 
headache and giddinais. K,HAq is a strong mo- 
nobasic^bidj it dissolves Fe, Zn, Cu, Al, and Mg 
with rapid evolution of H; it appears to dissolve 
slightly An and Ag. With AgNOjAqand HgNO,Aq 
whitb pps. of AgN, and HglJ, are obtained. The 
affinity of N,HAq is a little greater than that of 
acetic acid. The salts of are also very ex¬ 
plosive, with the exception of those of the alkali 
and alkaline earth metals. 

The following salts are described by Cnrtius 
(B. 28, 8032): N{NH„), (N.)ia, N,Hg, N,Ag: 
salts of Cn, Fe, and Ka were also prepared. 

In connexion with v. Mendelejeff, B. 
23, 8464. 

nitrogen, iodides of. {lodamines.) Very 
explosive compounds containing N and I are 
obtained by rubbing I with cone. NH,Aq, by 
pouring an alcoholic solution of I into NH^Aq 
or alcoholic BH,, by pouring NH, into alcoholic 
I, by pouring a solution of I in aqua regia into 
NH|Aq or NH,ClAq, by adding bleaching-powder 
eolation (neutralised by acetic acid) to NH,IAq, 
by adding NH,Aq to a mixed solution of HCl and 
BIO,, by the action of n chloride on KIAq, and by 
adding I and alcohol to * white precipitate.’ 
The products of these reactions ^re very dark- 
oolonred powdery which explode, more or less 
readily and violently, by rubbing or striking, 
-dmalyses of these substances seemed to show 
tiiat at least three different explosive compounds 
existed, vis. NI,, NH,!, and N,ftl,( = NH,.NI,). 
For details and analyses v. Serulks, P. 17, 804; 
Millon, A. Ch. [2] 69,78; Marchand, /. pv. 19,1; 
Binean, A. Ch. [8] 16,71; Olodstone, 0. /. 4,84; 
7,61; Bunsen, A. 64,1; Stahlschmidt, P. 119, 
421; Champion a. Pellet, Bl. [3] 24, 447; 
Mallet, Am. 1, 4; Ouyard, A. Oh. [6] 1, 853. 
Onthrie fO. J. [2] 1,289), by adding I to cone. 
IlH,NO»Aq or(NH,),COr6q containing EOH, ob¬ 
tained a brown-black liquid, which, he said, had 
the composition NH,LI (v.voet). 

Basctiig {A. 280, 312) has re-examiq^ fhe 
varionsmethods of preparing and analysjpg N 
iodides. According to B., three compounds exist, 
'MI„ BBjL, and NHI,: bat only BI, and HE,! 
have been Isolated by B. 

Tax-ionaimni NlJ. NH^Ol and I in the rgtio 
KH,CI1:6I(1:14'24) were dissolved in EIAq, and 
BaOHAq was added in the ratio lIH,01:4Ba0H, 
t«. 2-99 parts NaOB for each part BH«01 need ; 
the black pp. which forms was oolleetM imme- 
Slatoly (with the help of a fflter-pnmp) sndc 


washed 6-8 times iriih obld water, as rapidly at 
possible, then dissolved in EOlAq and an^se^ 
Baschig (Ic.) expresses the reaction thus, 
NB.OlAq + eiAq -f INsOBAq 
= BI, .f BaOlAq + SBalAq + 4H,0. HI, is rapidly 
decomposed by water to BEI,. Mallet (Am. 1,4) 
obtained BI, by triturating I with a large excess 
of the most cone. NH,Aq, keeping temperature at 
or bel&w 0°, pouring off ^he liquid and tritura¬ 
ting with more Bl^q, repeating this several 
times, then agitating 2 or 8 times in a cooled 
flask with absolute alcohol, then with dry ether, 
and allowing the ether to evaporate. BI, is a 
heavy, nearly black, powder. According to 
Baschig (l.c.), the BI, prepared by the action of 
BH,Aq on I is much more explosive than the 
iodide formed by tlio action of BH.ClAq and 
BaOHAq on I. NI, dissolves in KOyAq, forming 
ICy, KOHAq, and NH,Aq (MiUon, A. Ch. [2] 
69, 78; Baschig, A. 280, 212); KSCyAq reacts 
similarly, producing ICy, BI, KOB, NH„ and 
IL,SO, (B., I.C.). 

Bi-Iohaiiinb BBI,. Prepared similarly to 
BI„ using the materials in the ratio 
NB,01:4I:3NaOH (Baschig, !.«.). Mailet (Am. 
1,4) obtained this compound by tritprating I 
with not very cone. NE,Aq at the ordinary tem¬ 
perature, washing with water till BB, could not be 
detected in the washing3,keeping under water for 
three days, washing with alcohol and ether, and al¬ 
lowing to dry. Gladstone obtained BEI, by act¬ 
ing on an alcoholic solutipn of I with BB, (C. ,1.4, 
34; 7, 51); with n,S it gave BI and BB„ with 
SO,Aq the products were BH„ BI, and H,BO,. 
Stahlschmidt obtained BBI, by adding alcoholic 
NH, to an alcoholic solution of I (P. 119, 421). 

Moxo-iodauinb BH,!. Baschig (A. 230, 
212) expected to obtain this compound by the 
reaction of NH,C1 and NaOH with I, using these 
materials in the ratio NH,Cl:2I:2NaOH; but the 
pp. was very quickly decomposed by water to 
NH,.NI,. Millon (A. Ch. [2] 69, 78) gave toe 
formula NB,I to the iodide prepared by him, 
and Marchand (J. pr. 19,1) confirmed this com¬ 
position. Guyard (A. Ch. [6] 1, 858) describes 
a light-brown explosive compound, decomposed 
by light, exploding ip contact with water, pre¬ 
pared by BH,Aq reacting with I in on iodide 
solution; to this compound he gives the formula 
BH,T; with an ammoniacal solution of a On salt 
it forms CuX-fiBILI. 

Tbi-xod-diamink N,H,I,(»NB,.Ny. Ob¬ 
tained by mixing cold nearly saturated alcoholic 
solntion of I and BE,; decomposed by HOIAq 
giving BH, and ICl in the ratio 2BH,:8I01. This 
compound seems tohave been obtain^ by Baschig 
(A. 230,212) by mixing NH,ClAq, I, and BaOHAq 
in thl ratio BH401:3I:2BaQH, and washing the 
pp. with water. 

Qthxb ooupooids ox nxTBooBK, lonnni, and 
ETDBoeBB. (1) lodammonium iodide, Bl^Ut 
a moWe toownish-red liquid, formed by adding 
finely powdered I to saturated B£[,BO,Aq of 
(BH,),CO,Aq mixed with about 4 of an equb- 
valent of EOH (Outorie, 0. J. [9] 1, 289). 
Soluble alcohol, mer, OHOl,, 0^ and EIAq; 
decomposes by heat, giving 1 and probably BH,I| 
deoomposes in the idr toBB,andl; watorforra 
BB J, HI, and BHI, which explodes producing 
B, I, and H^. According to Seamen (0. M 
44, 188), this eomponnd is formed by. sot> 
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Ing Ml diy I diy iind aWtbiag &« 
•xoeM of NH, by standing near HgSO,. S. de- 
loiibM the oomponnd as a nearly blaoK liquid, 
8.0.2*46 at 16°, solidifying at—2°, decomposing 
slowly at 16°, quickly at 70°. 

(2) Compounds of ammonia with iodint. 
m. tlSfJ, obtained by the action of NH, on I at 
10° (Millon, A. Ch. [2] 69, 78); formed at 80° 
according to Basohig 241, 253). p. (^H,),I 
formed at 20° (Bineau, A, Ch, [8] 16, 71; Ba- 
eohig,l.e.). y. (NHJJ, formed at 0°. S. (Mil,).!, 
formed at—10° (B., 2.C.). It is doubtful whether 
these bodies are true compounds or not. 

Hitrogen, oxides of. N forms live oxides: 
N,0, NO, N,0„ NOj, NA- NA N,0, are 
the anhydrides of HNO^and HNO, respectively; 
NO, reacts with water to produce both HNO, 
and HNO,; N,0 is obtained by the dftsomposi- 
tion of HNOAq, but the acid has not been ob¬ 
tained from the oxide; NO is a neutral oxide. 
Whether N,0, exists in the ‘gaseous state is'not 
yet finally settled; the other oxides, w;ith the 
exception of N,0„ are gases under ordinary con¬ 
ditions. NO, exhibits polymerism; at low tem¬ 
perature 4he molecular weight corresponds with 
the formula N,Ot, and at higher temperatures 
with the formula NO,. Besides these five oxides, 
there is said to exist a pernitnc oxide NO, or 
N,0.. 

Nitbous oxmB N,0. {Nitrogen monoxide. 
Laughing gas.) Mol. w. 43-98. Melts at—99°, 
and boUs at -92° (Will*, G. J. [2] 12, 21). S.O. 
1-627. S.G. liquid N,0 -9756 at -6°, -987 at 
0°, -8964 at 10°, -8365 at 20° (Andrfioff, A. Ch. 
[8] 66,317; e/. Wills, O. N. 28,170; Wroblewski, 
C. B. 97, 166; Oailletet a. Mathias, O. R. 102, 
1202). V.D. 22-1. 8.H.p. (equal wt. of H,0-1) 
16° to 207° = -22616 (Begnault, Acad. 26,1), 26° 
to 103° = -2126, 27° to 206° =-2241 (Wiedemann, 

P. M. [6] 2,81). 1-3106 at 0°, 1-27238 at 

o.H.v. 

100° (Glansius, Meehan. Wdrmetheorie, i. 62). 
C.E. (22° to 98°) -0037067 (von JoUy, P. Jubelbd. 
82). S. 1-306 at 0°, 1-095 at 6°, -92 at 10°, 
•778 at 18°, -67 at 20° ; absorption-coefiicient 
= 1-80621-•046362<+-0006S43P (Carius, A. 
94, 189). Absorption • coeificient in alcohol 
= 4-17806 - -OOOOiet + -OOOeOOP (Carius, l.c.). 
H.F. [N', O] = -17,740; [NO, N] = 3835 (Th. 2, 
198). For vapour-pressures from —25° to 40° 
V. wpault, J. 1863. 66. 

Nitrous oxide was discovered by Priestley in 
1776, and carefully studied by Davy. 

Pormaiion. —1. By dissolving Zn in HNO,Aq 
(S.0l. 1-2 diluted with an equal vol. of water).— 
2. By decemposition of NH,OHAq by Ag^^O,, 
K,(^0,i <ko., V. HviiBolkyiiAHiiiB, Reactions, No. 1 
(voh ii. p. 786).—8. By the gradual decomposi¬ 
tion of H,^,0,Aq (v. Myponitrous acid, p. 669)i— 
4. By the action of SnCl, in HOI on 1^0,Aq or 
a nitrate.—6. By passing NO through SO.,Aq or 
an acid sulphite.— 6. By the action of HNO,Aq 
on On in presence of much OnONO,; if NH,NO, 
is present, much N,0 and N, with little NO, are 
produced (Aowuirth, 0. J. 28, 828). 

PreparaUon. —l.PnreNH,NO,isslowly heated 
in a retort to a temperature at which gas begins 
to be aiyisn off. The gas flame is then lowered, 
and tne decomposition allowed to proceed: 
NB^O,«N,0-f 2^0. It is best to make the 

tOfcUi; ^ . 


NH,lfto, by iigptralising pure dilute HNO^q 
with pure NH^q or (NH,),00,Aq, evaporaiting 
till the B.P. gets to o. l20°,and a Mop solidifies 
on a cold plate, allowing torwol, and breaking up 
into small pieces. It the temperature rises 
above 260°, deoompositira to N| O, and H,0 
may occur with explosive Science; in the change 
NH,NO, =t?,0 + 2H.,Oc.81,100cala. are product, 
whereas the change NH,NO, = N,-tO-f2H,0 
is accompanied by the production of c. 48,700 
cals. {Th. 2, 206). To obviate explosions, Oase- 
incuve (D. P. J. 267, 435) recommends to dry 
NH,NO, carefully over a low flame, to bring the 
salt while .warm into a retort or flask, to beat 
with a veiy small flame which is gradually in¬ 
creased till decomposition begins, and then to 
withdraw the flame. The gas is collected over 
hot water, brine, or Hg. If the gds is to be used 
as an aneesthetic, the greatest care should bo 
taken that the NH/NO, used is pure, aj)d espe- , 
cially that it is quite free from Nil,Cl, else the 
NjO may contj,in 01; the gas should be passed 
through KOEAq and FeSO,Aq, to absorb tiUccs 
of Cl, NOj, and NO.—2. A mixture of fl parts 
SnCl..,, 10 parts HClAq S.G. 1-21, and -9 parts 
HNO,fAq S.G. 1-38, is heated to boiling, when 
pure NjO is evolved in a regular stream; any 
alteration in the proportions may cause explo¬ 
sions (Campari, C. 0. 1888.1569). 

Properties.—K colourless gas, with a slightly 
sn'eetish smell and taste. Supports combustion 
almost as well as 0. When breathed, N,0 pro¬ 
duces insensibility, which lasts for a short time 
only. It is often used as an anaesthetic in dental 
operations; for this purpose it is usually much 
compressed in iron bottles. N,0 is decomposed by 
heat, the decomposition being complete at 
0 . 900°. H and NjO forms an explosive mixture; 
most inflammable gases bum in NA NaO is 
liquefied at 0° by a pressure of c. 30° atmos.; the 
liquid occupies c. of the volume of the gas 
(Faraday, A, 66,167). Liquid N^O is colourless 
and very mobile; a drop burns when let fall on 
the skin; on evaporation much cold is produced; 
liquid NjO boilS in liquid CO,. Metals dropped 
into liquid N,0 generally hiss Ss hot iron does 
in water. Glowing 0 swims on the liquid and 
bums briskly. Hg sinks and freezes; S, I, F 
do not react. Water freeze? when added to 
liquid N,0, but so sudden an evolution of vapour 
occurs that an explosion generally takes place 
(Faraday, A. 66, 167)nitric and sulphuric 
acids are frozen by liquid N,0; alcohol, ether, 
and C9, mix, without freezing. By evaporating 
liquid N,0 in an air-stream. Wills (O. J. [2] 12, 
21) obtained solid N,0 in some quantity; the 
solid is a snow-like substance, more .compact 
than solid CO,; when slightly warmed it melts, 
at 0 . —99°, and then boils, at c. —92°. 

Reactions. —1. Decomposed by heat to N and 
O; ohaflge is complete at c. 900° (Danger a. V. 
Meyai,*Pyrochemische Untersuehungen [Bruns¬ 
wick, 1886], 66; cf. Berthclot, O. H. 77,1448).— 
2. Decomposed to N and O, by electric works, 
8. Passed over red-hot iron, Fe,0, and N ate 
formed.— 4. Potassium or sodium bums in N,0 
setting free N.—6. Mixed with hydrogm, or 
other combustible gas such as CO, PH„ AS, ox 
a hydrocarbon, and brought to a flame, eombus- 
tion ensues at the expense of the O of the N,0 
((plosions occur withB).— 6 . EasUy iurni sub- 
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$taneei, when inflamed and plnnged into 
burn almost as rapidly as in 0 j 6 . 0 . 0, F. S. Nsi 
*0.-7. Mixed with\ oxygen, and subjected to 
the electric discharge, NOjis formed.—8. A solu¬ 
tion of NjO in water is neutral to litmus; N^O is, 
however, related to tl^e acid H,N,0„ as it is ob¬ 
tained by the decomposition of this acid in 
aqueous solution (o. Byponitrous acid, p. 669). 
The hyponitrites may be regarded as compounds 
of the negative radicle N,0 with more positive 
oxides, e.g. Ag.,0.N,0. 

Beferencea to older memoirs. —Gay-Lussac,' 
0. A, 68, 29; W. Henry, Annals of Phil.,2i, 
299, 844; Pleischl, S. 38, 461; Davf, G. A. 6, 
106 ; Natterer, P. 62,133; Dumas, G.B. 27, 463. 

Nitbio ohdb NO. {Nitrogen ^dioxide. 
Deutoxide of jiUrogen. Nitrous gas or air.) 
Mol. w. 29-97. Y.D. 16; not changed from 
—100° to 1200° (Daccomo a. V. Meyer, B. 20, 
1832; Ijhnser a. Meyer, Pyrometrische Unler- 
euchungen ^886] 66). S.H.p. (equal wt. of H-0 
-1118* to 172° = -23173 (Begnauk, Acad. 26,1); 
S.H.v. (equal wt. of HjC^^l) -1652 (Clausius, 
Meehan. WClrmetheorie, 1, 62). S. o. -06 at ordi¬ 
nary temp. S. (in alcohol) -309 at 2°, -282 at 
11-8°, -266 at 20° (Bunsen, Qasom. Methoden, 
r2nd ed.l 227). S. (in H^SO, S.G. 1-84) at 13° 
= 8-6; S. (in H.,S0,Aq S.G. 1-5) at 18° = 1-7 
(Lunge, B. 18, 1391). H.F. [N, 0]= -21,676; 
[N'0,0]--26,410. 

NO is liquefied at the following temperatures 
and pressures (Olszewski, C. B. 100, 940);— 

Pressure in atmos. 71-2 87-8 49-9 41 

Temperature . .-93-6°-97-6®-100-9°-105° 

Pressure in atmos. 81-6 20 10-6 5-4 

Temperature . .-110-9°-119°-129°-188° 
Pressure .... 1 atmo. 138 mm. 18 mm. 
Temperature . . —163-6° -167° —176-6°. 

The critical temp, is o. -93-6° according to 
Olszewski -, but according to Gailietet (O. B. 86, 
1016) NO is liquefied at -11° under a pressure 
of 104 atmos., but not at 8° even wder 270 atmos. 
pressure. NOaolidifles at -167° (Olszewski, 
I.C.). 

NO was discovered by Priestley and called 
by him saltpetre-gas. 

Formatum.—i. NO is probably formed in 
the first stages of those combustions in air 
whereby nitrites and nitrates are produced, e.g. 
in burning air with compressed 0, in slowly 
burning P, ether, &e., in air (o. NtTBoosH, Beac- 
Uons, No. 1; p. 668). NO is also probably 
formed when electric sparks are passed through 
a mixture of N and 0.—2. By reducing HNO^q 
or HNOjAq; e.g. by reaction with Cu, by passing 
in SOj, by eleeteolysis, *o. (o. Nrmio acid, Beao- 
tiona. Nos. 8,4,8; p. 620).—8. By reacting on 
KNOjmthPeCL|Aq and HOlAq, or with ||eS9,Aq 
and HjSOjAq. 

Privaration. —1. A quantity of EClAq is 
divided into 2 equal parts; one portion is con¬ 
verted into PeO^Aqby dissolving iron wire in it 
until it is saturated; the* two portions are then 
mixed and placed in a retort or flask, KNO, 
is added in quantity nearly equal to that of 
the Pe used, and the whole is warmed 
(OFeOl^q + 6H01Aq-f 2ENO. 
.6Feai;Aqq.2K^+4H^4-9NO). FeSOAq 
wd H,BO,Aq may be substituted fqr PeO^Aq 


and HOlAq.—2. On cuttings ate added to 
S.G. 1-2, in a flask arranged so that it 
can be surrounded by cold water when desired; 
action begins after a little and red fumes of NO, 
are evolved; when the gas in the flask is quite 
colourless it is collected over cold water, or if 
required dry it is passed over solid dry KOH and 
then through cone. H,BOy About ISO o.c. acid 
are used for 16 grama Of.. The HNO,Aq used 
should not be more cone, than S.G. 1-2, and 
temperature must be kept as low as possible, 
else N,0 and N,0, may be formed. If the action 
proceeds tSc some time the gas contains con¬ 
siderable quantities of N,0, as the reaction of 
Cu with much Ou(N 03 ),Aq in presence of HNO, 
produces this gas (Aoworth, G. J. 28, 828). But 
with all precautions, NO prepared by this method 
is always liable to contain N,0 and N Iv. Ao¬ 
worth, I.C.). Carius {A. 94, 138) says NO can 
bo obtained pare by, passing the products of the 
reaction of Cu with HNOaAq into FeSOjAq, 
whiohtabsorbs NO but not N,0 or N, and then 
gently warming the solution thus obtained.— 
3. i^immerer {B. 18, 3064) recommends to fill a 
Wolff’s bottle wiA Cu turnings, adti enough 
cold saturated NaNO,Aq to fill the bottle 4, and 
then allow eono. H,SO, to drop in little by 
little.—4. Thieln (A. 263, 246) prepares NO by 
adding cone. NaN 0 . 3 Aq (free from carbonate) to 
FeCl, or PeSO, in HOlAq.—6. SO, is prepared 
by heating Cu with cone. H,SO„ and passed 
into slightly warmed HNOjAq S.G. 1-16; the 
issuing gas is passed through wash-bottles 
wherein excess of SO, is absorbed 
(3SO, + 2HNO,Aq + 2H,0 = 3H,SO,Aq + 2NO). 

Properties. —A colourless gas; at great pres¬ 
sure and very low temperature, a colourless 
liquid; becomes solid at —167°. As NO com¬ 
bines with 0 immediately on coming into con¬ 
tact with air, it cannot bo determined whether 
pure NO is or is not tasteless and odourless. SI. 
sol. water, v. si. sol. H,SO„ less sol. H,SO,Aq. 
NO does not change the colour of litmus. Sub¬ 
stances which produce much heat when burning, 
e.g. P and 0, continue to bum in NO if plunged 
into the gas when burning vigorously; burning 
S or H, or a burnin^taper, ceases to bum in NO. 
A mixture of NO and H is not explosive. NO is 
reduced to N,0 by Zn, Fe, SO,, <So. At a very 
high temperature, o. 1700°, NO is decomposed 
to N and 0. 

The S.G. of NO has been determined from 
—100° to 1200° (v. beginning of this article), for 
this temperature-interval the molecular formula 
is NO. 

NO is a neutral oxide. In the compound 
NOCl, formed by the union of NO and Cl, NO 
acts as the more positivS radicle; it also per¬ 
haps takes the part of the ])ositiva radicle in 
niftosulphurio acid, which may be regarded as 
SO,OH.ONO. 

Reactions.—1. Decomposed into N and 0 by 
heat, but only at a very high temperature; 
0 . 1700°, according to Langer and V. Meyer 
{Pyrochmische Vntersuchungen, 66).—2. Sllee- 
, trie sparks produce N,0 (which^then goes to N 
and 0) and 0 (Berthelot, Bl. m 26, 101).— 
8. Beduced to N,0 by many easily^ oxidised sub¬ 
stances, «.p. moist sino or won flUngs (NH, also 
is producM), sulphur dioxUa emd water (reduo- 
tions oqcun even in presmioe Q It H^SO, is 
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klio present, v. Innge, 0. J. 4,7, 466), hot comer, 
* 0 .- 4 . Heated with potassium or sodium, ILO or 
Na,0 and N are formed. 6 . Passed over red-iiot 
carooti N and CO. are obtained.— 6 . Mixed with 
hydn^en and inflamed, H,0 and N are formed; 
NH, is formed by passing a mixture of NO and 
H over spongy Pt (L. Wright, O. J. 39, 857).— 
7. The copper-zinc couple acting on NO,in pre¬ 
sence of water proctices NH, (Oladstone a. 
Tribe, 0. J. 48, 841).—8. Stannous chloride, in 
presence of HClAq, produces NHjOH.HCl, N, 
and SnOl,; the action ceases at 100° (Divers a. 
Haga, O. J. 47, 623).—9. When'a flame is 
brought to a mixture of NO and carbon disul¬ 
phide, COj, SO,, and N are produced very 
rapidly, and with a brilliant white flash.—10. In 
contact with water in the dark slowlv produces 
HNO,Aq, N, and a little NjO (Cooke, O. N. 68 , 
116; cf. Bussell a. Lapraik, G. J. 32, 37).— 
11. Contact with cone, potash solution causes a 
slow formation of KNO-^Aq, N.,0, and N (Oay- 
Lnssao, Qm. 2, 878; Bussell a. Lapra’’", 0. J, 
32, 36).—12. With alkaline solution of pyro- 
gallol N,0 and N are formed (B. a. Ii., l. fi .).— 

18. Bediifced to NH„ with separation of 1, by 
eono. hydriodic acid solution (Chapman, O. J. 
[2] 6,166).—14. An alkaline solution of stannous 
hydroxide (= K^SnO,) produos K,N.,0., and 
K-^SnO, (Divers a. Haga, 0. J". 47,361).—16. Fer¬ 
rous hydroxide, in presence of much cone. 
KOHAq, reduces N,0 to NH, (D. a. H., 1. c.).— 
16. Oxidised to HN0,A^by an alkaline solution 
of potassium permanganate, with separation of 
Mn0ya!H,0 (Wanklyn a. Cooper, F. M. [5] 6 , 
288).—17. Oxidised to NO, and N.,0, by nitric 
acid of S.G. > 1*15.—18. With nitric acid in 
sulphuric acid, SOj.OH.ONO is produced.— 

19. With oxygen and water NO is wholly oxi¬ 
dised to HN0,Aq (Lunge, C. J. 47, 465).— 

20. With oxygen and cone, sulphuric acid forms 
SO,OH.ONO (L., U.). 

Combinations. —1. With oxygen to form NO,. 
According to Lunge (0. J. 47, 465), NO, is the 
chief or only product when excess of 0 is used, 
but with excess of NO both NO, and N,0, are 
formed.—2. With ferrous salts in solution, to 
form deep-brown coloured liquids. Gay {A. Ch. 
[ 6 ], 6 , 146) finds that the quantity of NO ab¬ 
sorbed is independent of the kind of ferrous 
salt used and of dilution. It is proportional 
to the quantity of Fo in solution, and varies 
with temperature and pressure. The relation 
between quantity of NO absorbed and pressure 
is a special one; it resembles that which holds 
good in the solution of NH, by water. The 
solutions lose all NO tn vacuo, or by passing a 
stream of H into them. The quantity o> NO 
absorbed at 8 ° and TtiO mm. nearly agrees with 
the formula 2 N 0 . 8 PeS 04 ; between 8 ° and nearly 
25° the formula N0.2FeS0, approximately’ex- 
presses the quantity of NO absorbed; and at 
0 . 26° the NO agrees with that required by 
NO.fiFeSO,. NO is also absorbed by chromous, 
stannous, and mercurous salt solutions. —3. With 
antimony chloridis, to form N0.2SbGl,; also with 
aluminium, bislnuth, and ferric chloride {Beeaona 
O. B, 108, 1012).—4. NO combines with liquid 
N,0, to form N,0, (g. v.). 

Befsrencss to older memoirs. —Gay-Lussac, 
A. Oh. [ 8 ] 28, 229; MUlon, 0. B. U, 908; 
Carins, 4 - 94,138. 


Nitboobu TBioxmB N,0,. (Nitrous anhy¬ 
dride. Nitrogen sesguiosnde.) Mol. w. 76*9 (o. 
infra). j 

Formation. —1. By passing NO into liquid 
N.jO, at c. 20°, more or loss pure liquid N,0, is 
formed (Dulong, A. Ch. 317; FAligot, A. 39, 
327; Bainsay, O. J. 57, 690). According to 
Hasenbaon (/. pr. [2] 4,1), N.,Oa is produced by 
passing a mixture of NO and NO, through a hot 
tube, and then into a vessel surrounded by a 
freezing mixture. Bamsay a. Cundall (0. J. 47, 
672) showed that no contraction occurs when NO, 
ami NO are mixed at the ordinary temperature.— 
2. By rea'ting on starch or As,0;, with HNO,Aq 
S.G, 1*3 1*35 (Lunge, B. 11,1641; Bteuhouso 

a. Grovqp, G. J. 31,515).—3. Fritzsche (J. pr. 22, 
14) gently warmed rod fuming HJJO„ condensed 
the vapour, again very gently warmed this 
liquid, and passed the vr pour into a strongly 
cooled receiver; to 92 parts of the li^«id thus 
obtained (chiefly N.,0,) he added 45i'parts of cold 
water very slowly, the liquid being kept very 
cold. Two layers of liquid were thus obtained ; 
the under was very deep blue, and was regarded 
by Fritzsohe as fairly pure NjO,; the upper 
layer, which was grass-green, was a solution of 
N.,0, and NO, in HNO,Aq. By placing both 
liquids in a retort kept at 0°, the lower layer 
boiled, and a pure indigo-blue liquid condensed 
in the very strongly cooled receiver; this liquid 
consists ohiefly of NjO, according to Fritzscho. 
F. (l.c.) obtained a deep-blue liquid, containing, 
according to him, at least 93’4 p.c. N,0„ by dis¬ 
tilling a Targe quantity of nitric acid which had 
been used in a battery, condensing the distillate 
in a vessel surrounded by snow and CaCl„ and 
redistilling several times at the lowest possible 
temperature.—4. By the reaction of 0 on excess 
of NO, considerable quantities of N,0, are pro¬ 
duced (Lunge, C. J. 47, 466).—6. By dropping 
water on to‘chamber-crystals ’ (nitrosyl sulphate, 
SO,.OH.ONO) (Streiff, B. 6, 285). 

Preparation.—Fore NjO, has not been ob¬ 
tained. 1. T^ gas obtained by reacting on 
starch or powdered A8.,0, wiljji HNO,Aq S.G. 
1*36 is nearly pure N.,0„ according to Lunge 
(B. 11,1229, 1641); the starch is made into a 
paste with water, and the acid is added from a 
dropping funnel; the flask is gently warnred, 
and then plunged into cold water. Stenhouse a. 
Grove.s (G. J. 31,515) also recommend HNO,Aq 
S.G.; the reaction proceeds at 70° with produc¬ 
tion of nearly pure N.O,.—2. Pure NO is passed 
into cold liquid NO,. The product is not pure 
N.,0, (Knmsay, G. J. 57, 591). But v. Lunge, 
S. anorg, dusm. 7, 209 [1894]. 

Properties. — The liquid obtained* by con¬ 
densing the gaseous product of the reaction 
between As.,0,, and HNO,Aq, S.G. 1*3, at 70°, 
passing the vapour of this liquid over P,0„ and 
condensing %gain, is deep blue; it does not 
solidity at —90°; it is miscible with liquid 
N,0; 0 passed into liquid NjO,, mixed with 
N.jO„ very slowly, if at all, combines with the 
N,0,; liquid NjO, apfiears to dissociate ellghtly 
to NO and N,0, at -90° (Bamsay, 0. f. 67, 
697). Gaines (C. N. 48, 97) says that N/), 
liquefies at —14*4°. According to Geuther, 
liquid N.,0, boils at 8*5°, and has the following 
8.G. 1*464 at -8°, 1*4666 at -4°, 1*461 at -1°, 
1*449 at 0°, 1*4486 at 1°, 1*447 at 2°. Birhaui 

o o 3 
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(0. B. 109,68) says that K,0, solidifies at - 82“; 
Bamsay found the blue hquid to remain liquid 
at -90“. (Birhausls liquid probably contained 
N,0„ as it wag formed by the action of 0 on 
excess of NOj.) 

Molecular weight of nitrogen trioxide, —Eam- 
say determined the lowering of the freezing- 
point of NjO„ after passing in NO and calculating 
the quantity of N,0, produced by the increase in 
wei^t; his results, on the whole, are in favour 
of the formula NjO, for the liquid compound. 
There has been much discussion as to the exist-t 
ence of this oxide in the state of gas. Some 
chemists deny the existence of a compound 
nNjOj, and say that the reactions oi this sup¬ 
posed compound are those of a mixture of NO 
and NO, (containing variable quantities of N.,0, 
according to the temperature). As NO rapidly 
combines with 0, a fixture of NO and NO., 
would rito surely combine with 0; but Bamsay 
a. Cuntoll Lave shown (0. J. 47, 187) that O 
acts very slowly on the blue liquid which, on the 
hypothesis of the non-existence of NjO,, is a mix¬ 
ture oj NO and NjO,; this'result is confirmed by 
Bamsay’s later observations (G, J, 67, 597), and 
also by observations made by Eichardson (C. J. 
61, 897). Lunge has shown (D. P. J. 233, 03) 
that the gas from the blue liquid which has the 
empirical composition N,©, is not wholly trans¬ 
formed into NO, even in presence of 10 times as 
much 0 as is required on the assumption that 
the gas in question is a mixture of NO and 
NjO,. Moreover, Bamsay a. Cundall (0. J. 47, 
672) showed that although no change in appear¬ 
ance or volume occurs when NO, gas is mixed 
with NO, yet on lowering the temperature of the 
mixed gases, by HClAq and ice, a dark-blue 
liquid was formed (liquid NO is colourless, and 
liquid N,0, is yellow-rcd). Again, Bamsay (0. J. 
67, 697) found that the blue liquid docs not 
freeze at — 90“, but part of a mixture of NO and 
N ,04 would freeze at —10°, as this is about the 
freezing-point of NjO,. Some of the reactions of 
N,0, with alkalis, RjSO,, iSo., are scarcely these 
of a mixture of two substances ^o, Reactiotis, 1, 
2, and 6). Aceftrding to Gay-Lussac (G. A. 68, 
29) a mixture of excess of NO with O allowed to 
stand for a long time over KOHAq forms 
KNO,Aq, and tbq gases disappear in the ratio 
required to form NO,. 

As regards the qxistenoe of N,,0, as a gas. 
Lunge’s experiments show that the oxidation of 
the gas obtained by heating starch with HNOjAq 
ko. 1'86 to NO, is not completed by a very largo 
exoessof 0(O.P./.233,63; J3.12,3.57). Now.as 
Ljungehas also shown (0. ,1.47,405), thatNO,is 
the sole product, or almost the sole product, of the 
action of excess of O on NO, and therefore as soon 
as 0 is added to NO there must be present a mix¬ 
ture of NO, NO„ and 0, it is difllcnlt to esgape 
the conclusion that the action of a lar^ excess 
of 0 on a mixture of NO and NO, must result in 
the formation of much NO,; and that, there- 
rore, the gas obtained by HNOjAq acting on 
starch, contains N.,0„ which is not oxidised by 
0 to N,0,. Bamsay a. Cundall (0. J. 47,'672) 
found that no contraction occurred on mixing 
NO, vrith NO; if any N,0, were formed contrac¬ 
tion must have occurred. B. a. C. prepared a 
blue liquid having the composition N,0, (by 
•ction of 9N0,Ai| on As^O,), and determined the 


Y.I>. of the gas obtitined by gently wanning the 
liquid. The V.!). was 22-86 at 18'3“; V.D. cor¬ 
responding to N,0, > 88. If the gas was sup¬ 
posed to be a mixture of NO, NO,, and N,0, 
(without any NjOJ, there must have been pre¬ 
sent 17'63 p.c. N,0, to raise the S.Q. of NO -b NO, 
to 22'36; hence the maximum percentage of 
N,0, ^as which could bo present was 17'63; but 
as the gas certainly contained some NjO,, the 
percentage of N,0, gas must have been less 
thanfcl7'(>3. B. a. G. show that a mixture of 
NO, NO,, and N.,0„ having the same percentage 
of N and O as NjO„ would have the V.D. 23'42 
under the conditions of their experiment, assum¬ 
ing a formula given by Willard Gibbs to be cor¬ 
rect; hence they conclude that the gas examined 
by them was more probably a mixture of NO, 
NO.,, ant NjO,, than a mixture of these gases 
with N,0,. B. a. C. also draw attention to the 
remarkable result of Lunge's experiments, which 
he Las himself staled, that the dissociation of 
N,0, (gupposing it to exist as a gas) is almost 
independent of temperature. According to Lnck 
(Fr. 8, 402) and Moser (W, 2, 189), the absorp¬ 
tion-spectrum of the gas supposed to Ite N,,0, is 
identical with that of NO, (containing NjO,). 
On the question of the existence or non-exist¬ 
ence of giiscoua N.,0,„ besides the memoirs re¬ 
ferred to, V. Lunge, B. 11, 1232,1641; 12, 367; 
16, 495; Witt, B, 12, 2188; Geuther, A. 246, 
90. 

Reactions, —1. Dissolves in water at 0°, 
forming a blue liquid; on warming, NO is 
evolved andHNO,Aq remains; if the solution is 
neutralised by alkali, a mixture of a nitrite 
(MNOJ and nitrate (MNO,) is obtained. Ac¬ 
cording to Fremy (0. B, 79, 61) addition of a 
little water causes evolution of pure NO, and 
HNO, is formed, but addition of much cold 
water produces a fairly stable solution, which 
may be kept unchanged for some days, and 
which slowly evolves NO and NjO, on warming. 
Addition of sand, powdered CaSO„ or other 
indifferent substance, causes rapid decomposi¬ 
tion to HNOjAq and NO. The solution is a 
strong reducer; cold SO.,Aq forms various nitro- 
derivatives of S oxy-acids, warm SO,Aq forms 
NO, N, NH„ and H.,SO, (F., Ic,-, cf, Boinsoh, 
J,pr, 28, 399).—2. Passed into alUali solution, 
nitrite and nitrate are formed {cf. Nitrous acid 
and Nitrites, p. 667). Gay-Lussao (G. A. 68, 
29) says that KNO, is formed by allowing 0, 
mixed with a large excess of NO, to stand over 
KOHAq, and that the gases disappear in the 
ratio required to form N.,0,.—3. Decomposes 
urea evolving N.—4. With bensenoid primary 
amiflo- compounds, forms diazo- compounds 
(g. V. vol. i. p. 397). Wifli paraffinoid amido- 
compounds, the general result is to substitute OH 
fox NH, and evolve N.—6. With cone, sulphuric 
acid, nitrosyl sulphate (SO,.OH.ONO) is formed. 
As NO, reacts with cone. H,BOj to form 
SO,.OH.ONO and HNO„ and as NO passed 
into UjSO, containing HNO, forms SOpOH.ONO 
and H,0, it is sometimes argued that 
the reaction of N,0, with HjSO, is eadily 
'explained by the view that regards N,0, as a 
mixture of NO and NO,; if thus view is held, 
then the two reactions 

(1) 2NO,+H,SO,-SO,.OH.ONO-bHN(^J 

(2) HNO,H-8NO-b8H,SO« 
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s8B0r0H,0I70+2H,0 must proceed aimol- 
taneoaely and at egnal rates, and the supposed 
mixture must never oontain more NO'tban is 
shown by the ratio NO:NO„ otherwise some NO 
would pass on unabsorbed. According to Lunge 
(lx.) (confirmed by Groves, C. 8. Proc. 1, 24), 
NO only slowly converts H^SO, containing 
HNO, into SO,.OH.ONO. 

ConMnatwns. —A^ording to Weber (P. 118, 
471) N^O, combines wtlh SnCl 4 and Ti01„ e.g. to 
form Sn 0 l 4 .N, 0 ,. • 

NtraooEH niorina NO,; and TETEorms! 

N, 0, (Nitrogen •ge/roxHe. Nitrose-nitric an¬ 
hydride). The mol. w. of the compound N„0,„ 
varies with temperature; at low temperatures 
and small pressure (o. —12° at 116 mm.) the 
mol. w. is 91'86 = NjO,, and at moderately high 
temperatures (o. 160°) the mol. w. is i90‘i =NO, 
(o. infra). NjO, melts at —10° (Deville a. Troost, 

O. B. 64,267; Ramsay, G. J. 67,690). Boils at 
21-64° (760 mm.; Thorpe, <J. J. 37, 224). O.G. 
(liquid) 1=1-4903 (Thorpe, lx.). V.D. n» -12“ 
and 116-4 mm. = 42-64 (Natanson, W. 27, 606); 
at 130° a. 718 mm. = 23-26 (Biohardson, C. -T. 61, 
397); at jf&3° a. 760 mm. - 22-7 (Deville a. Troost, 
C. B. 64, 237); at 27" a. 16 to 35 mm. = 23-1 
(Troost, O. B. 86,1396). 8.H. (liquid) -41! (Barn- 
say, 0. J. 57, 690); for S.U. at dilToront tempe¬ 
ratures t>. Berthelot a. Ogier (A. Ch. [6] 30, 382). 
For heat of fusion v. Ramsay (lx.). H.F. [N,0“] 
=.-2,005; [NO,OJ = 19/70; (N,0",Aq] = 6,760 
(Th. 2,199). For eleotncal resistance of liquid 
NjO, V. Boguski (ij. P. G. 6,69). For absorption- 
spectrum V. Eundt (P. 141,167), Geruez (G. B. 
74, 466), Luck (Z. [2] 6, 287). For thermal ex¬ 
pansion V. Thorpe (G. j. 37, 224). 

Molecular weights of nitrogen peroxide .—The 
T.D. at low temperatures near the liquefying 
point corresponds with the formula NjO,, and 
the same formula expresses the molecular com¬ 
position at c. 27° under a pressure of 16 to 35 
mm.; when heated to c. 150° the V.D. shows that 
the molecular formula is NO,. Measurements of 
V.D. are given by Deville a. Troost (G. B. 64, 
267); Troost (C. R. 86,1396); Playfair a. Wank- 
lyn (G. J. 16, 166); E. a. L. Natanson (W. 27, 
606); Biohardson (0. J. 61, 897). That the 
change in V.D. measures a process of dissociation 
from NjO, to NO, has been shown by Natanson 
(2.C.) ; Naumann (A. Suppl. 6,206; B. 11,2046); 
Balet (G. B. 67, 488). Tire amount of dissocia¬ 
tion is inoreased by raising temperature or 
lowering pressure (y. especially Natanson, l.c.). 
Ramsay determined the lowering of the freezing 

f tsint of aoetio acid by dissolving N peroxide in 
t (0. J. 68, 621), and also the lowering of f. p. of 
0,H,01 and OHOl, l^y the peroxide (0. jf 67, 
690); both results tend to show that the mol. 
w. of the liquid compound is N,0,. ^ 

Formation. —1. By passing electric sparks 
through a mixture of 0 and N.— 3. By bringing 
NO into contact with excess of air or 0.-^3. By 
heating Pb(NO,),. — 4. By the action of 
AgNO,-hNO,01 (Exner, 0.0. 1872.278); but the 
existence of NO,Cl is denied by Williams (0. /. 
49,226).—6. According to Hasenbaoh (J. [2]. 

4,1), by passing 0 into the liquid obtained by 
lieatingatarohwithHNO,Aq and condensing; but 
the observations of Ramsay a. Candall (C, j.i7, 
187] show that 0 very slowly, if at all, combines 


with ¥1,0,.—6. By the reaction botweenNOCI and 
KNO, (Girard a. Pabst, Rf. [2] 80, 861). 

Preparation. —1. A mixtui-o of dry NO and 
about an equal volume of (Iry 0 is passed over 
dry KOH, and then into a vessel cooled to — 20°; 
solid N ,04 is thus obtained (F6iigot, A. 9, 269; 
39, 327; cf. Dulong, G. A. 68, 63; ee,. Lunge, G. J. 
47, 466).—^. Dry powdered Pb(NO,), is heated 
in a tube of hard glass, and* the gas is passed 
into a tj tube cooled to o. — 8°; a stream of 
dry O is passed through the liquid in the U tuba 
4 for some time (Pdligot, l.c.\ Thorpe, G. J. 87, 
224).—3. By very gently heating A8,0, with 
HNOjAq S.G. 1-6 and a little cone. H^BO,, and 
passing Q into the liquid thus obtained (cf. 
Ramsay a. Cundall, G. J. 47, 187, with Lunge, 
B. 11,1441).—4. By distilling fuming HNO, .at 
a low temperature, and fractionating the distil¬ 
late in a stream of dry 0 (Fritzsohe, /. pr. 22, 
21). Setlick (G. G. 188S. 461) has determined 
the yields of NO, obtained by thq_^ various pro¬ 
cesses. 

Properties. - At temperatures below —10° a 
white, orystallino /? prismatic), deliquescent 
solid; between —10‘ and 21-6° a liquid, which 
is nearly colourless at — 9°, yellow at 0°, and 
orange at 21°; at temperatures above 21-6°, a 
gas, tlio colour of which deepens from orange- 
yellow to nearly black as temperature rises. At 
0 .180°-200° decomposition to NO + 0 begins and 
is complete at c. 620" (Richardson, G. J. 61,397 ; 
cf. Beactions, No. 1). The colourless liqnid is 
NjO,; as this dissociates into NO, the colour be¬ 
comes deeper and deeper red («. Balet, C. B. 67, 
488; also V. supra). The gaseous compound at 
ordinary temperatures is a mixture of NO, and 
NjO,; this gas is reddish-brown, has a pungent 
odour, is irrespirable, and stains the skin yellow. 
NO, dissolves in cold water, forming HNO,Aq 
and HNOjAq; it is dissolved, apparently without 
change, by CIICI,, C^HjCl, CS, (Friedburg, C. N. 
47, 62), and C,H,NO,. As solution of NO, in 
HNO, does not show the absorption-lines of 
gaseous and liquid N„0,a it is probable that the 
solution in HIJP, contains a compound or com¬ 
pounds of the two substances (£lcrnez, G. B. 74, 
466). NO, probably combines with NO at low 
temperatures to form N,0, (cf. Goinbinativns, 
No. 1^ 

NO, is an acidic oxide, inasmuch as it reacts 
with HjO to form HNO,Aq and HNO,Aq; because 
of this reaction it may be looked on as nitroso- 
nitrio anliydride, or perhaps better (as there i 
no nitroso-nitrie acid) as a mixed anhydride 
Thera are no salts corresponding with NO, 
Numerous nitro- compounds are known, obtained 
by substituting the monovalent radicle NO, for 
H. . . • 

Beactions.—1. Seat dissociates N ,04 to 8NO, 
(v. beginning of this artiqle). At c. 180° a. 766 
mnf. decomposition to NO 0 begins; at o. 400“ 
about 83 p.ot of the NO,is decomposed, ate. 500“ 
60 p.ot is decomposed, and at o. 620° the change 
is complete; on cooling, the NO-fO recombine 
to form NO, (Biohardson, 0. J. 61, 897).— 
2. Electric sparks are said to decompose NO, to 
N and 0; according to Richardson fC. J. ii, 
402) a very small quantity of a white soUd is 
produced.—8. NO, dissolves in water; added to 
a little ice-cold H,0 a green solution is obtained,, 
which becomes blue on dilution, and then colour- 
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less; the lolntioti gives the reactions ot HKO, 
and UNO,. On warming NO-Aq, or on adding 
NO, to hoi water, NO is evolved and HNO,Aq 
remains (8N0,+^0+Aq = 2HN0,Aq + N0). 
The cold colourless sdlntion of NO, in water may 
be raised to the boiling-point without a complete 
decompositiomof the ,^NO,Aq to UNO,Aq and 
NO; Euldition of Pt wire or powderec^lass, &o., 
causes decomposition of NO,Aq with evolution 
of NO. NO,Aq decomposes HIAq and iodides in 
solution with separation of I; it also deoxidises 
EMnO.Aq.—4. With aqueous solution of an ^ 
alkali NO, produces a nitrite and a nitrate.— 

6. Sulphydrie acid in solution absorbs NO.„ 
evolving NH, and depositing S. y' 6. NO, 
passed into cone, sulphuric acid forma UNO, 
and nitrosyl sulphate (lead-chamber crystals, 
80.,.0H.0N0) ,Cv. Lunge, D. P. J. 233, 05).— 

7. NO, dissolves in very cone, nitric acid, form¬ 
ing a yellow liquid, which is probably not merely 

r a solution* of^O, in HNO„ inasmuch as it does 
not show the absorption-lines ot gaseous or 
liquid N,0„ whereas a solution in <CS., does show 
these lines (o. Gemez, C. ft. 7-1, 465).—8. NO, 
reacts fvith many carbon compounds replacing 
H by NO,; with alcoholic iodides it usually pro¬ 
duces nitrates ot the alcoholic radicle, e.q. 
CAI + N,0, = C,H,NO,-(.NO-Pl.-9. With cold 
boron chloride, crystals BC1,.N0C1 are formed 
(Genther, J. pr. [2J 8, 854).—10. Carbon mon¬ 
oxide is said to be partly oxidised to CO.„ while 
part of the CO combines with NO.,—11. When 
NO, is mixed with hydrogen, mi the mixed gases 
are passed over spongy Pt, H.,0 and NH, are 
formed.—12. Ordinary combtistibles are extin¬ 
guished in NO,; but strongly burning pho-sphonts 
and carbon continue to burn.—13. Many metals 
decompose NO,, forming oxides and N; Fe, Gu, 
<Src., at a red heat, K and Na at the ordinary 
temperature.—14. Liquid N,0, reacts with mer¬ 
cury to form HgNO, and NO without any nitrite; 
the equation 2N,0,-t2Hg = 2HgN0, + 2N0 is 
almost realised quantitatively (Divers a. Shi- 
midzn, C. J. 47, 630). With silver, liquid NjO, 
forms AgNO,; copper probably fqyms Co,(N03), 
(D. a. R, 2.c.).-i;15. Liquid N,0. reacts with 
ligfliid sulphur dioxide to form (N0.J,.S.,0, (De la 
Provostaye, A. Ch. [3] 73, 802).—16. With su2- 
phuric anhydride, NO, gas forms 
N0,S,0,0.N0, (Vteber, P. 123, 387). 

Combinations. —1. With nitric oxide, at low 
temperatures, toform'ablue liquid which ischiefly 
N,0,(DuIong, A. Ch. 2,317; Peligot, A. 39,327; 
Ramsay, C. J. 57,690; Richardson, 0. J. 51,.397). 
Ramsay a. Cundall (C. J. 47, 072) found that no 
contraction occurs when dry NO, and NO are 
mixed at the ordinary temperature. According to 
HasenbaoTi {J. pr. [2] 4, 1), N,0, is formed by 
passing NO and NO, through a hot tube, and 
then into a well-cooled receiver,—2. W ith chlorine, 
and bromine, to form NO.,Cl, and NOJlr, *te- 
spectively (Gay-Lussac, A. Oh. [8] 23,203: Lan- 
dolt, A. 116,177; but denied by Williams, 0. J. 
49, 226).—8. With antimonic chloride, to form 
3SbCl,.N,0,; obtained by heating in a sealed 
tube at 100° (Besson, 0. K. 108,1012).-4. $10, 
also combines with the chlorides of aluminium, 
antimony (SbCl,), bismuth, and iron ; the com¬ 
pounds are decomposed by water, and also by a 
gentle heat (B.,l.c.).—6. Wiib. phosphonu penta- 
fttioride, to form crystals of NOrPEsS very. 


easily decomposed (Tassel, 0. JB. 110, 1264).-* 
6. Wiin magnesium hydrogen phosphate, to form 
2MgHl»0,.NO, (Luck, Pr. 1874. 265).—7. With 
amylene (and some other hydrocarbons) to form 
C.H,.(NOJ,. 

OenstituHonofSfit. —From the reactions of 
liquid NjO, with Ug and Ag, whereby HgNO,, or 
AgNO,, and NO are produced,Divers a. Shimidzu 
conclude that N,0, is best represented as NO.NO, 
(0. J. 47, 030). This formula is in keeping with 
the reaction Ag0.N0-t-N0,01=Ag01-f NO.ONO, 
(ExrnV, O. 0. 1872, 273); this argument, how¬ 
ever, assuiqes AgNO, to have the structure 
AgO.NO (v. Nitrites, p. 567); it also assumes 
the existence of NO.,Cl, The formation of 
nitrosyl sulphate by the reaction of N,0, with 
11,80, is also in keeping with the formula 
NO.NO, ;j NO.NO, -t H,80, = NO.HSO, + HNO,. 
Also, if nitrous acid is assumed to be HO.NO, then 
the formation of this acid and HNO, by the re¬ 
action of N.,0, with, water points to the formula 
NO.ONO, (NO.ONO, + H,0 =. NO.OH ^ HO.NO,). 
The foCmation of diazo-benzene nitrate by the 
reaction ot N,0, with amido-benzene is in 
keepbg with the formula NO.ONO,; thus 
C,H,.NH, -I- NO.ONO, = NO.,.O.N:N.O.H. + H,0. 
The formation ot C.,Hj.ONO, by the reaction of 
N,0, with 0,H,I is best expressed by writing 
N..O, as NO.ONO, 

C,U,I + NO.ONO, = 0,H,.0N0,-f I + NO). The 
act that 0,H„(N0,), when reduced by Sn and 
HCLAq yields NH,C1 and not an NH, compound, 
induced V. Meyer (A. 171, 5) to assign to N,0, 
the formula NO.O2.NO, and to write 0,H„ (NO,), 
as G,H„(ONO)2; because had the 0 been in direct 
union with N, an NH, compound would have 
been formed on reduction. N,0, is dissociated by 
hcatto2NO,; this reaction seems to point to 
theconstitution 0.,N.N02, or perhaps toNO.O,.NO. 
Whichever formula is adopted, the reactions of 
N,0, make it evident that some substances sepa¬ 
rate the group NOy and others the group ONO, 
and that the way in which the molecule N,0, 
splits up depends largely on the conditions of the 
reaction. 

Nitbookn PESToxmn N,0, {Nitric anhy¬ 
dride). Mol. w. unc^tain, as compound has not 
been gasified. 

Formation.—!. By passing Cl over AgNO. 
(2AgNO,-tCl,= 2AgCl-f N,0.-r0).-2. By dehy- 
drating cone. HNO, by P,0, (2HN0,4-P,0, 
= 2HP0a-eN.,0,).—3. By the reaction of NOXl 
on AgNO, at 60°-70° (AgNO,■^NO,Cl- 
AgCl-i-N,0,; Odet a. Vignon, C.B. 69,1142; 
70,96; but the existence ot N0,G1 is very doubt¬ 
ful, V. WiUiams, 0. J. 49, 226). 

Preparation. — 1. Perfectly dry AgNO, is 
placdd in a dry U tube, w^ob is connected b^ a 
glass tube, without corks or caoutchouc, with 
another dry (J tube having a small reservoir at 
the bottom; the U tube containing AgNO, is 
immersed in a water-bath, and the other (J tube 
is surrounded by ice and salt; a very slow 
stream of dry 00, is passed through the appa¬ 
ratus, the AgNO, being kept at 0.180° (to expel 
every trace of moisture); a very jflow stream 
Cry Cl is then passed foom a gasholder (the 01 
being stored over cone. H,SO„ and driven out 
by the inlet of £[,80,), the AgNO, being heated 
to 96°, and the temperatnre then lowered to 
68°-68°. After a time crystals of appear 
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Sa tli6 eoolad U tube, while a little liquid (N,0, 
or N,0,) colleota in the small reservoir. Not 
mors than 8 to 4 litres 01 should pasv. in 24 
hours. To transfer the N,0, to another vessel, 
the Cl is replaced by a current of dry CO,, the U 
tube is connected by a glass tube with the vessel, 
which is immersed in a freezing mixture, the (J 
tube is removed from its freezing mixture, and 
the N,Oj is poured into the vessel (OeviUo, 
A. Ch. ra] 28, 241).—21 Very cone. HNO, is sur¬ 
rounded by ice and salt, rather more PjO. than 
the wt. of HNO, is added little by little, so that 
the temperature does not rise above 0°, the thick 
mass is brought into a wide retort and distilled 
at as low a temperature and as slowly as pos¬ 
sible, the retort being cooled if the liquid froths; 
pure N,0, condenses in the cooled receiver, but 
towards the end of the reaction liquid 
is formed (Berthelot, Bl. [2] 21, 53; a modifica¬ 
tion of the process given by Weber, J. pr. [2] 6, 
842). About 80 grams N,0 are obtained from 
160 gr. HNO,. 

Properties and Reactions. —Very It strous, 
translucent, rhombic prisms; melts o. 30°, with 
partial decomposition to NjO, and O, and boils 
between t6° and 60°. N,0, should be kept in 
stoppered bottles over H,SO,. At c. 16° the 
crystals become yellowish, but are colourless 
when kept in a freezing mixt..re (Weber, I.c.). 
S.G. 0 .1-64. H.F. [N« 0»] = - 81,600 (Berthelot, 
A. Ch. [6] 6,148); [N»,0»,Aq] = 29,820 (2%. 2, 
199), N,0, decomposes slowly when kept, rapidly 
in sunlight, giving N,(T, and 0 (Berthelot, Bl. 
[2] 21,63). Burning P bums brightly in slightly- 
warmed N,0,; 0 bums in the vapour of N,©,, 
bat not in the solid or liquid compound; K burns 
brightly, but most of the metals are without action 
on N,0,; with S there is formed (NO,),S,0, 
(Weber, Z.c.). N,0, reacts with water to form 
HNO,. With oono. HNO„ it produces HjNjO,, 
(=> 2N,0,.H,0, or N,0,.2HNO,; v. Dinitric acid, 
nnder Nitbio aoiu, p. 620). The reactions of 
N,0, point to the constitution NO,.O.N 05 . 

PaRNiTBio OXIDE NO, Or N,0,. According to 
Hautefeuille a. Chappuis (C. H. 92,80,134; 94, 
1111, 1306), a very unstable compound of this 
oomposition is obtained by the action of the 
silent electric discharge on a mixture of N and 
0 at a low temperature. When a certain quan¬ 
tity is formed, the substance begins to decom¬ 
pose to NO, and 0. Berthelot (Bl. [2] 86, 227) 
says that the compound is obtained by the ac¬ 
tion of the induction discharge on a mixture of 
0 and NO,. The compound is described as a 
liquid which does not solidify in a freezing 
mixture of ice and salt, and is extremely un¬ 
stable, decomposing to NO, and 0. 

Hitrogaa, ozyacids of. The only oxyacids 
of N which have beeb isolated are nitrio (HNO,) 
and dinitric (£^,0„); nitrous acid (HNO,) and 
hyponitrous acid (H^^O^ are known in aqubous 
solution. Nitrio and dinitric acids are described 
nnder the heading Nmuc Aom (p. 617). The 
present article contains descriptions of nitrons 
and hyponitrous acids and their salts. 

Nitbous Acm and Nmumts; HNO,Aq and 
BI'KO,. Nitrites are nsually, if not always, aq- 
companied by nitrates in nature. Nitriles are 
present ittt he atmosphere; Warington (O.J. 
89, 2291 has shown that when distilled water is 
szpoM to the air it soon gives the reactions of 
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nitritra. Small quantities of nitrites are present 
in many river and well waters («. Wanngton, 
C. J. 66, 687; Munro, O. J. 49,632). The juices 
of many plants contain myites (Oenadius, Am. 
Ch. 6, 7). Nitrites are soruetimes, but not gene¬ 
rally, found in saliva (Wurster, B. 22, 1901). 
Nitrites are formed in th^e soil I^y oxidation of 
various nitrogenous compounds (o. NtTBxnCA- 
WON, p. 6A). NaNO, is formed by exposing Ft 
black to air and NaOHAq (Loew, B. 23,1443). 
NH,NO, is produced by passing 0 and ait over 
Ft black at 180°-.300° (Hoava, Bl. [8] 2, 784). 
*NH,NO, is also produced by burning H in air 
(St'uve, J. 1870. 199, 209; Schonbein, J. 1862. 
94; Zollcr a. Grete, B. 10. 2146); and also 
during the slow combustion in air of F or ether 
(Berthelot, A. Ch. [6] 12, 440; C. B. 108, 643 ; 
Kolbe, A. 119, 176 ; Ilosva, Bl. [3] 2, 784). It 
was formerly stated that NH,NO, is formed by 
the direct union of N an<) H,0 (by evaporating 
H,0 in air), but this has beendispriivCd(Carius, 
A. 174, 81; Weith a. Weber, B. 7.-1746); Ber¬ 
thelot, howev'>r, asserts that NHjNO, is pro¬ 
duced by subjecting H,0 and pure N tif the 
action of a very powerful induction-coil t Bl. [2] 
27, 838). NH,NO, is also formed by the oxida¬ 
tion of NH, by ozone (Carius, l.c. ; Goppelsr6der, 
J. pr. [2] 4, 139, 383). Fe nitrite is said to be 
formed by passing air over reduced Fe at 190°- 
250° (Ilosva, Bl. [.3] 2, 734). Alkali nitrites are 
formed, along with nitrates, by the reaction of 
N,0, on alkali solutions (v. Nitrogen trioxide ; 
Beactiom, No. 2, p. 664). Nitrous acid, along 
with HNO,, is produced by the action of cold 
water on N,0, (o. Nitrogen trioxide ; Beactions, 
No. 1, p. 664). Nitrites arc also formed by the 
reduction of nitrates; e.g. by heating ENO„ 0 
is evolved and KNO, remains; or by the action 
of amalgamated Zn on ENO,Aq, ENO,Aq is pro¬ 
duced. 

The normal nitrites have the composition 
M'NO, and M“(NO,),; several basic nitrites are 
known. Most of the normal nitrites are soluble 
in water and alcohol; AgNO, is one of the least 
soluble nitritea from it most of the other nitrites 
may be obtained. Nitrites are decomposed by 
heat, evolving NO or NO,, amf leaving metallic 
oxide or metal; solutions of nitrites are decom¬ 
posed by boiling, generally with evolution of NO 
and formation of nitrates. Nitrites in solutjon 
are decomposed by dilute H,SO,Aq, giving 
HNO,Aq, which soon deaomposes to HNO,Aq 
and NO. Acidulated solutions of nitrites reduce 
EMnOjAq, K,CraO,Aq, H,SAq, Ac.; they ppt. 
All from AuCljAq, and Hg from mercurous solu¬ 
tions. These solutions decompose EIAq with 
separation of I, and give a brown colour with 
FeSO,Aq; these reactions serve to distinguish 
nitrites from nitrates. (For details regarding 
the detection and estimation of nitrites, a manual 
of Analysis must be consulted.) Nitrites may 
be regarded either as MO.NO or as M.NO,; 
Diveih (C. J. 47, 226) endeavours to show that 
the second view is preferable. 

Nitrous acid HNO,Aq. This acid is known 
only in aqueous solution; and it is doubtful 
whether HNO,Aq has been obtained free from 
HNO,Aq. Frem^ (C. B. 79, 61) says that a 
solution of N,0, in a considerable qnanti^ of 
cold water may be kept tor some days without 
ehange, and that on boiling NO and N,0, are 
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•Tolred, The solution vety probably contains 
HNOj, but whether it is free from HNO, or not is 
nndeoidcd. This solution aots as a strong reducer. 
Thomson gives thck thermal data [N’.O'.Aq] 
--6,820; [H,N,0»,iq] = 80,770; [2N0,0,Aq] 
-86,880 ; [H,NO,OJtq] = 62,346 {Th. 2,199). 

Nitrites M>NO, end M"(NOj),; also basic 
salts, icMO.yNjO^, and xM,0,.yN/>,. The 
nitrites have been examined chiefly by Fischer 
(P. 74,116), Lens (P. 118, 282), Hanipe {A. 125, 
296), Stromeyer (A. 96, 230), Lang (<7. pr. 86, 
399). 

Ammonium nitrite NHjNO^ A crystalline 
mass, decomposed by heat to N and R,0 "{v. 
Nitbooen, Preparation, No. 2, p. 6f7). Ob¬ 
tained by decomposing NH«GlAq by AgNOjAq. 
Berthelot {Bl. [2] 21,65) says this salt istiormcd, 
along with N, by the action of dry NH, on NO 
and O. It was formerly stated that NH,NO., is pro¬ 
duced by qvaporatingflater in air free from NH„ 
'but this'waSfdisproved by Carius (A. 174, 31) 
and by Weith a. Weber (B, 7, 1745). According 
to Berthelot (Bl. [2] 27, 238) NH.NO, is pro¬ 
duced by the action of a porerful induction-coil 
on a nlizture of F^O and pure N. NH^NO, is 
also formed by oxidising NH,Aq by ozone (Carius, 

I. C.; GoppebrSder, J. pr. [2] 4, 139, 38.8); and 
also, along with ozone and H,0„ by burning H 
in air (Struve, J. 1870.199, 209; ZOller a. Qrete, 
B. 10, 2146). 

Barium nitrite Ba(N0.,)2.Ii,0 (Fischer). 

Cadmium nitrite CdlNOj^-^O (Hampe; 

Lang). 

Calcium nitrite Oa(NOJ,.H,0 (Fischer; 
Hampe; Lang). 

Cobalt nitrite. This salt is not known, but 
several double salts of Oo(N 02)3 have been 
isolated. 

Cobalt-potassium nitrite 
2Co(N0,),.6KN0jJ:H.,0 (x varies from 0 to 1, 3, 
and 4). Prepared by mixing KNO^q and 
Co(NO,) 2 Aq, or CoCljAq, adding excess of acetic 
acid, washing the pp. with K acetate solution, 
and then with 80 p.c. alcohol, and drying below 
100°. A bright-yellow powder, «iconsi8ting of 
small 4-Bided priems; very slightly sol. water, 
insoL alcohol or ether. At 200° gives NO„ Co^O^ 
and ENO, (Fischer, P. 67, 245; Saint-Evre, 

J. pr,Si,8S; 68,185; Braun, Pr. 6,42; 7,313; , 
Stromeyer, A. 96,220; Erdmann, Xpr. 97,385; j 
Sadtler, Am. S. [2] 49, 189). Various other 
Oo-E nitrites are foAned under different con¬ 
ditions of concentration and acidification (v. 
eq>eoially Sadtler, lx.). If Oa salts are present 
a triple nitrite of Co, Ca, and E is ppd. (Erd¬ 
mann, I.e.). A triple nitrite of Go, Pb, and E is 
described by Stromeyer (lx.). Erdmann (i.e.) 
also desoribes a compound of Go(NOJ„ ENO„ 
and NH,. 

Cobalt-eessium nitrite , , 

Go(NOX 8C8NO,.H,0 (Bosenbladt, 4 19,4!631). ; 

Cobalt-sodium nitrites , | 

8Clo(NOA,.4NaNO^H,0 and 
9Com63r6NaNOyH,0 (Sadtler, I-c.). 

Copper nitrites, basic salts (Hampe; van der 
Menlen, B. 13,768). 

Lead nitrites. These salts were examined 
by Proust, Chevreul (0. A. 46, 176), and Ber- 
mUus (0. A. 40, 194 ; 46, 166). PAligot (A. 89, 
888 ) revised and classified the work; Bromeis , 
(A. 73, 88], von Lorenz (W. A. B. [2nd part] 84 ^ 


1133), and Meissner (S. [3] 8, 36), more re¬ 

cently have examined these salts. The lead 
nitrites'are all basic salts; many seem best 
looked on as compounds of basic nitrites with 
basic nitrates. They are obtained by digesting 
Pb(N0,)2Aq with Pb; von Lorenz says mat 14 
different salts are thus obtained. 

Magnesium nitrite Mg(NOAr8H,0 (Lang); 
Mg(NOi),.2H.p (Hampe)., 

Mercuric nitrite Hg(N^j.2HgO.B[,0 (Lang). 

Nickel nitrite Ni(NOA,(Lang). The double 
,salts, Ni(NO.L.4KNOj; 
Ni(NOX2ENO,-Ba(NOJ,; Ni(NOJ,.2Ba(NO.J,; 
Ni(NO.JrCa(NOj)j.2KNO, have been isolated 
(Erdmann, J.pr. 97, 385). 

Platino-nitrites v. Pumuu, vol. iv. 

Potassium nitrile KNOj. Colourless, micro¬ 
scopic, ps'smatio crystals (according to Lang, 
J. pr. 86, 295, the crystals are 2KNO,.H.jO); 
very sol. water, insol. absolute alcohol. ENO^Aq 
with ^BO, evolves' NO, and forms ENO,Aq. 
KNOj is prepared by passing into cold KOHAq 
the ga/bbtained by heating starch with HNO,Aq 
3.0.1'35, evaporating till crystallisation begins, 
ponrilig off from the crystals of EN(V, adding 
dilute acetic acid and 2 vols. alcohol, separating 
the lower layer which forms and evaporating it 
pisohcr). Stahlschmidt (P. 128, 466) reduces 
KNOsAq by Zn ^n presence of NHjAq. Erd¬ 
mann (J. 1866. 154) reduces ENO, by fusion 
with Fe, and crystallises from water. 

Double salts of ENOj with the nitrites 
Ba, Cd, Ca, Co, Cu, Pb, Mg, Hg, Ni, Pd, Ag, Sr, and 
Zn are described by Hampe, Lang, and Fischer. 

Silver nitrite AgNOj. Obtained by adding 
AgNOjAq to the solution produced by passing 
into KOHAq the gas formed by heating starch 
with HNO,Aq S.O. 1'35, after neutralising this 
solution by acetic acid. Small white crystals. 
Dissolves in 300 pts. water at ordinary tempera¬ 
tures, easily in boiling water. The decomposi¬ 
tion of AgNOj by heat has been examined by 
Divers a. Shimidzu (0. J. 47, 630). Treated 
with H.S, AgNOj yields AgjS, S,'NO, NH„ and 
NHjOH (Divers a. Haga, O. J. 51, 48). 

Sodium nitrite NaNO^ A crystalline sal^ 
prepared similarly to, ENO,. £tard (Bl. [2] 27, 
434) recommends to fuse NaNO, with an equi¬ 
valent quantity of E,SO„ and to extract with 
alcohol. 

Strontium nitrite Sr(NO.X (Hampe). 

Zinc nitrite Zn(NOJ,.3H,0 (Lang; Hampe). 

HiroNiTiions acid and Hvponixbites ; 
H,NjO,Aq and M,N,0.,. Hyponitrites were first 
obtained by Divers in 1871, by reducing nitrates 
by Na-amalgam (Pr. 19, 426). The salts were 
examined by Zorn (B. 10,1306; 11,1630,2217; 
12, 1509; 15, 1007, 1268) >*■ van der Plaats (B. 
10,1507); Menke, (O. /. 88, 401); Berthelot a. 
Ogiey (C. B. 96, 30, 84). In 1884 Divers and 
Haga (C. J. 46, 78) showed that the silver salt 
is nAgNO. The investigation has been con¬ 
tinued by Divers and Haga (0. J. 47, 364 ; 66, 
760), Dunstan and Dymond (O. J. 61, 646), and 
Berthelot and Maquenne (O. B. 108, 1386, 
1803). J, 

* Zorn prepared ethyl hyponitrite and deter¬ 
mined its molecular formula (from y.D.) to be 
(C> hence the formula for the salts is 
Mtter written M,N,0, than MNO. 

Hyponitrites are prodnoed (1) hj redooing 
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nltMtM Ot nitrites in solution by Ka-amalgsm 
(Diyei^S (2) by electrolysing nitrite solution, 
nsing Bg as negative electrode (Zom; Diners a. 
Haga); (8) by the reaction of Fo(OH), on alka¬ 
line nitrite solution, or on NO in presence of 
alkali (Zom; Ounstan a. Dymond); (4) by 
decomposing oxyamidosulphonates [salts of 
NH(SO,H).OH] by alkali (Divers). ^ 

Stiver hyponitriU [Nitnayl stiver). 

Preparation. —1. Na-amalgam is added to 
KNO,A.q in the ratio KNO,:4Na, the liquid being 
kept cold. When evolution of gas ceases the 
somtion is neutralised by acetic aoid.nnd AgNO, 
is added; the pp. is washed in the dark with 
cold water, dissolved in cold dilute HNO,Aq, 
and reppd. by NB,00,Aq; the pp. is thoroughly 
washed in the dark and dried ttt vaouo over 
H-SO, (Divers, Pr. 19, 425; D. a. Haga, 0. 
J. 46, 78).—2. Zom (B. 12, 1509) reduces 
Ba(NO,), by Na-amalgam, and ppts. by AgNOsAq; 
the pp. of Ag,N,0, thus obttBned is pure. The 
Ba(NO,), is obtained by boiling Ba(NOa)»Aq with 
Pb, prepared by ppg. dilute Pb acetate solution 
by Zn; the boiling is continued till all the Pb is 
changed IC PbO; the PbO in solution is removed 
by CO„ and the last traces by H.,S; the filtrate is 
evaporated to a thick oil, which cools to a mass 
of Ba(NOJj; the salt is obtained^pure by crystal¬ 
lising from 80 p.o. alcohol. For preparing large 
quantities of Ag,N,0„ Zom^ (l.c.) places the 
Na-amalgam, in large pieces, in the middle bulb 
of a Kipp’s apparatus, the Ba(NO,)yAq being in 
the lower bulb, and the upper ha half-fills with 
distilled water. By regulating the stopcocks so 
that a slow stream of gas escapes, the reduction 
proceeds satisfactorily.—3. Pure FeSO,Aq is 
mixed with enough milk of lime to ppt. the Fe 
as Fe(OH),; NaNO^Aq is added (1 part NaNO, to 
10 parts FeSO,), and the apparatus is kept cold. 
When the reaction is finished the solution is 


ppd. by AgNOjAq (Zom, B. 15, 1268; c/. 
Dunstan a. Dymond, G. J. 61, 646). 

Properties g,nd Reactions. —Ag,NjO., is a 
yellowish amorphous salt. By standing in 
NH,Aq over H-^SO,, it is obtained in small crys¬ 
tals (Zom). The salt is not hygroscopic; insol. 
water; may bo kept in boiling water without 
decomposition; is decomposed at o. 100°, pro¬ 
bably giving AgNO,; when quickly heated to 
0 .160°, Ag.;N,0, explodes, evolving brown vapours. 
^,N.,02 dissolves in HNO,Aq and H,SO,Aq, 
it is reppd. by NHjAq or Na,OOjAq. Unacted 
on by CO,. Decomposed by NaOHAq ate. 70°. 
Decomposed by H,PO,Aq, H,8, or boiling 
H.O,H,0,Aq, with production of H.,N,0.,Aq. 
Ag,N,0, reacts with OAf 1® (O.A)«N.,0, 

(Zorn, B. 11,1630), Vhe formula of which pom- 
pound is molecular, fcs its V.D. has been deter¬ 
mined. 

Barium hyponitrite BaN,0, Is described by 
Zom (B. 16,1007). 

Calcium and Strontium hyponitrites 
0aN,0,.4^0 and SrN,Or6H,0 are described by 
Maqnenne (O. B. 108,1803). 

Byponitrous add H,N,0,Aq. Known only 
in solution. >Moist Ag,N,p, is suspended in 
water, such a quantity of dulnte HClAq is added 
&at a little Ag,N,p, remains unchanged, and 
the liqnid is filtered from AgOl (van der Plaats, 
B. 10, 1607). H,N,0,Aq is an acid l^nid, fairly 
stable i may bo boiled with RNO,Aq or 


without decomposition; reduces 
KMnOjAq, and separates 1 from KIAq. The 
solution slowly decomposes, and after a few 
weeks not a trace of remains. The 

liquid thus obtained is neutral; probably N,0 
and H,0 are formed. It was proved by van der 
Plaats {l.e.) that cone. evolves N,0 from 
H,N,0,Aq.» 

Constitution of hyponitrites .—The compound 
(GjHjIjNiO, reacts not as an ethereal salt but as 
a diazo- compound; with reducers it evolves N 
»nd forms 0,H,OH; water produces 0,H,OH, 
CHj.CHO, and N. The constitution of this 
compound is C,H,.O.N:N.O.O,H„ and hence the 
constitutic i of the acid is probably IIO.NiN.OH 
(Zom, B. 11, 1630). This formula is confirmed 
by the ]Jroduction of hyponitrites, along with 
sulphites, by the action of, KOHAq on 
NH(SO,K).OH. This reaction shows that the 
0 in hyponitrites is in dirt’it union both with N 
and H (Divers a. Haga, G. J. 55, 76('). • 

Nitrogen, oxybromide of, NOBr {Nitrosyl 
bromide). Mol. w. not determined direq,tly; 
probably=109'72, from analogy with NOOl. A 
very dark-brown liquid. Obtained by i,4issing 
NO into Br at -7° to -16° (Landolt, A. 116, 
177); also by distilling nitrosyl sulphate 
(NO.H.SO,) with KBr (Girard a. Pabst, Bf. [2] 
80, 631). Landolt gives b.p. as -2°; Girard a. 
Fabst as 19°. Easily decomposed to NO and Br 
by heat. With cold water forms HBrAq and 
HNO,Aq; with KOHAq forms KBrAq and 


KNO,Aq. 

Nitryl tribromide. Landolt (A. 116,117) 
supposed that a compound NOBr, is obtained 
(along with NOBr) by passing Br into well-oooled 
Br. That the amount of NO absorbed by Br, at 
0 . 16°, is nearly independent of pressure, and 
corresponds approximately with the quantity 
required to form NOBr,, was shown by Pattison 
Muir (O. J. 28, 844). The experiments of 
Frbhlich (A.224,270), and of Boozeboom (B. T. 0. 
4, 381) have shown that the so-called nitryl tri- 
bromide is probably only a mixture of NOBr and 
Br. • 

Nitrogen, oxychlorides of. vThe compound 
NOCl has been isolated; the existence of NO,01 
is very doubtful; according to Hautefeuille a. 
Ohappnis (A. Ch. [6] 2,282), a compound N,C1,0|, 
is formed by passing N with 0 and Cl through 
an induction-apparatus. The non-existence of 
NOCl,, said by Gay-LursaB to be produced by 
the reaction of cone. HClAq with HNO, (A. CH. 
[8] 23, 203), has been proved by Tilden (C. J. 

27, 633), and this has been confirmed by Gold¬ 
schmidt (A. 206, 372). 

NnBOSYLOHwniinK NOCl(Chforonifroi<spa»). 
Mol. w. 65-84. V.D. 83 at o. 16° to 7o0° (Sud- 
borough a. siillar, C. J. 69, 73). S.G. at —18° 
l-4g8, at -12° 1-4166 (Geuther, A. 246, 971 
Tildon?0. /, 27, 630). Boils at o. -8° (Tilden). 
An orange-red gas; liquefied by passing through 
a U tube cooled by ice and salt; the liquid is 
reddish yellow. Dissociation into NO and Cl 
begins at o. 780°, at 985“ about 42 p.o. is disso- 
oiatsd (8. a. M., lx.). For absorption-spootmm 
V. Mftgnanini [Z. P. C. 4,427). Formed by com¬ 
bination of NO with Cl (Gay-Lnasao, A. Ch. M 

28, 203); by the reaction of PCI,, POlu or A|CI, 
with NO, or N,0,; and by the reaotion of POCl, 
with KNO, (Naquet, J. 1860. 102); by passing 
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HOI into at • tow temperatnre by h&ating 
oonc.H01Aq andHKO|,an(l by heating NO.H.SO« 
with NaCl. 

NOCl is more riadily prepared by warming 
HNO.Aq S.G. 1-42 Xrith c. 4 vols. HClAq S.Q. 
1-16, passing the gases over CaCl, and then into 
oono. H 2 SO 4 (Until tV.e acid is saturated, then 
adding perfectly dry NaCI, and hen/ing gently 
(Tilden, C. J. 27, ‘630; cf, Girard a. Pabst, Bl. 
[2] 80,631). 

KOCl reacts with H,0 to form HClAq and 
HNO^Aq; with KOHAq it produces KClAq and, 
KNO^q; Hg decomposes it, forming NO and 
HgCl; it dissolves An and Pt more slowly ^il- 
den, lx.). With cone. H^SO,, nitrosjd, sulphate 
(NO.H.SO,) is formed (Tilden). NOCl reacts 
energetioiuly with SO, to produce N9,.SOrCl 
(Weber, P. V26, 833). Forms double com¬ 
pounds with many metallic chlorides, ex. A101„ 
SbCl, (v.^udborought C. J. 69, 665). 

Nrracii ^niiOaiDB NO.,01. A compound 
with this composition was supposed to be formed 
by the reaction of POCl, with AgNO, or Pb(NO,)„ 
alsobypassingavery slow streamof Clover AgNO, 
at 0 .9*° (Odet a. Vignon, C.B. 69, 1142 ; 70, 
96); Hasenbach obtained a liquid which he 
took to be NO,Cl by passing Cl and NO, throngh 
a hot tube and cooling the issuing gases (J. pr. 
[2] 4, 1); Williamson (Pr. 7, 16) poured 
SO^OH.Ci on to KNO„ and obtained a gas 
which formed HNO,Aq and HClAq with cold 
water, and was supposed by W. to be N0,C1; 
Muller (A. 122, 1) supposed that N0,C1 was 
formed by the reaction of NO, with PCI,; and 
Schift thought he had obtained the compound 
as a product of the reaction of HNO, with 
PCI,. Meissner (P. Z. 10, 27) failed to obtain 
any NO,Cl by the processes used by Odot a. 
Vignon, Schiil, Muller, and Williamson. Geuther 
(A. 246, 96) could not form NO,Cl by the reaction 
of PCI, with HNOj, NO.„ or a nitrate. Williams 
(C. <r. 49 , 222 ) showed that NO.,Cl is not pro¬ 
duced by the reaction (1) of POCl, with Pb(N 03 )„ 
(2) of pool, with HNO„ (8) of SOyOH-Ol with 
KNO,, (4) of 80,Ci, with ENO,;«he also estab¬ 
lished a very large probability in favour of the 
conclnsion that the products of the reaction of 
NO|With Cl, at different temperatures, are 
NOOl, and NiO, Jbolding more or less Cl in 
solution. 

Nitrogen, phospl^ide of, v. Phosphobus 
ntiBinn. 

Nitrogen, phosphoohloride of, N,P,01, 
(Phosphojw ef^onitride. Nitrogen ehloro- 
pho^lUde. Phosphorue nitrogen chloride). Mol. 
w. M7'18. V.D. 176'7 (Gladstone a. Holmes, 
O,/. 17, 286; Wiohelhaus, B. 3,163). S.G.1-98 
(G. 0 . H.). Melts at 0 .110° (G. a. H.); at 114° 
(W.l; boils at 240° (G. a. H.); at 260°-260° 
(W.). Crystallises in trimetrio forms: atb:c 
- -ddnaii-siee (Groth, b. a, lee), m - io9'9 
(G.a.H.). 

Formation.—By heating PCI, with NH,01, 
NH,, or NHJHgCl. 

Preparation.—X. PCI, is saturated with (dry 
NH„ As product is distilled with water, and the 
crystals which form on the sides of the receiver 
are washed, dried, and recrystallised from hot 
Other (Wohler a. Liebig, A. 11,146).—2. A miz- 
tolta of 1 pt PCI, and 2 pts. NB,C1 is heated i» 


a flask.connected with a Reversed oondensel; 
the mass gets red, then brown, and the N,P,01, 
sublimes; the compound is dissolved out in 
ether and crystallised, or is blown over in steam 
(Gladstone, O. J. 8,186; modified by Conidridge, 
0. J. 68,898). The yield is not more than 10 p.o. 
of the PCI, used.—3. An intimate mixture ol 
white pp. (NHjHgCl) and PCI, is gently heated 
in a fibsk; the product is treated with water, 
which dissolves out HgOl, and NH,C1; the 
residpe is dried and the N J,G1, is dissolved out 
(from PC1,N,H4) by ether (Gladstone a. Holmes, 
0. J. 17, 225). 

' properties. —Hard, lustrous, trimetric, crys¬ 
tals ; sol. alcohol, ether, or CHCl,; insoluble in 
water, but slowly decomposed (G. a. H.; W.). 
Gives off white fumes when heated in air; may 
be sublimed in H or E^S. Solution in alcohol 
slowly decomposes, also that in ether if a trace 
of water is present (even in absence of water, 
according to Wichebhaus). Is not acted on by I 
(G.); nor by hot H,SO,Aq, HClAq, or HNO^q 
(W&U8r a. Idebig); decomposed by hot fuming 
HNO, (G.). 

Beactions. — 1. Water forms pyr^hospho- 
diamio acid (PjN^H.O,) and HCl, according to 
G. a. H.; but W. says the products are many and 
complicated.—2. Ammonia orpotoskdecomposes 
N,P,C1, in alcobftlio solution, the reaction being 
similar to that of water (G. a. H.).—8. Ammonia 
gas passed over melted N,P,C1, forma phospham 
wPN(NH), and HCl (Couldridge, 0. /.63,398).— 
4. Heated withoniKne, P,N,(NH0J3,), is formed 
(Hofmann, B. 17,1909; Couldridge, I.e.); ortho- 
toluidine, and phenylhydrazine produce similar 
reactions (C., Ix.).-^. Nascent hydrogen forma 
PH, (W., Z.e.).—6. Heated with copper oxide, 
NO, and N are evolved.—7. Passed over red-hot 
iron, N is evolved and FeCl, and Fe phosphide 
remain (W. a. L.). 

Nitrogen, sslenide of (?NSe). Espensohied 
(A. 113, 101) passed NH,, diluted with H, over 
well-cooled 3eCl„ shook (he product with water, 
and washed the ppd. mixture of Se and N selen- 
ide with CS, (to extract Se); he thus obtained 
an orange-yellow powder, which was extremely 
explosive and very dangerous to handle. Analyses 
pointed to the formula NSe, but E. supposed 
that the substance probably contained H besides 
N and Se. For details of preparation and proper¬ 
ties V. Espenschied (lx.). 

Nitrogen, silicide of, v. Smicnu NtiBiDB, in 
vol. iv. 

Nitrogen, sulphide of, nNS. Mol. w. un¬ 
known. S.G. 2*1166 at 16° (Michaelis, E. [2] 
6, 460); 2*22 at 16° (Bcrthelot, A. Oh. [6] 27, 
202).^ Sublimes at 136°; melts at 168°, and 
decomposes with slight explosions at 160° (M., 
l.c. ; at 207° according to B., l.e.). Berthelot ((.cA 
givas [N,S] - - 31,900. N sulphide was prepared, 
but not pore, by Soubeiran (A. Oh. [2] 67,71); 
Fordos and Gdlis obtained it approximately pure 
(A. Oh. [3] 82, 886); it has been examined 
further by Michaelis (£!. [2] 6, 460), and Demar- 
qay (0. B. 91, 864,1066 ; 92,726). N snl;phida 
easily explodes when rubbed or ptruok with a 
hammer. 

Pr^araUon, —1. SCI, or S,01, is dissolved in 
8-10 vole. CS„ and dry NH, u passed in; the 
liquid darkens in colour, andacoohineal-redpp. 
is produced, which dissolTes after a thne ana a 
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btown powder la ppd.; passage of NH, is oon- 
iinned until the brown pp. dissolves, and the 
liquid becomes orange-yellow with a few nearly 
oolourless flocks of NH,C1 floating in it (addition 
of more NH, decomposes the NS in solution); 
the liquid is Altered and allowed to evaporate, 
when orango-red NS separates; the NS is col¬ 
lected and washed with CS,, to remove traces 
of S. Omitting intermediate products? the 
reaction may be represented approximately as 
8NH, + 8S01, = 2NS+S-t6NH,Cl (P. a. G.).—2. 
SOCl, is surrounded by cold water, and NH, is 
passed into it; after a time the cold water is 
removed, the solid mass is mixed by a glass rod, 
and NH, is passed over it as long as absorption 
continues; the neatly white mass thus obtained 
is treated with OS,, and the solution on evapora¬ 
tion deposits NS; the insol. in OS, cowsists of 
NH,01, (NH,),SO„ and polythionates of NH, 
(Michaelis). 

Properltes—Orange-red, thombio (or ?tri- 
clinic) crystals, with a faint odour, which be¬ 
comes more marked at o. 120°; the vapour 
rapidly attacks the mucous membrane of the 
nose and ayes; detonates at e. 160°; explddes 
violently when rubbed or struck by a hammer; 
adheres strongly to glass or paper when rubbed 
thereon; is electric. Insol. in, but slowly de¬ 
composed by, water; slightly sol* alcohol, ether, 
turpentine; CS, is the best solvent, this solution 
slowly decomposes. 

lieaclwna, —1. Watertelovlj decomposes NS, 
forming NH,Aq, (NH,)2S,0,Aq, and (NH,),S,0,Aq. 

2. PotosftformsNH,, KjSjOjAq, and K,SO,Aq.— 

3. Hydrogen chloride produces NH,C1, chlor¬ 

ides of S, and probably a compound of NS with 
SCI,.—1. Chlorine reacts on NS in CHCl, with 
formation of a compound of S chloride and NS; 
Demarqay (0. B. 91, 854) gives the foraula 
SNCl to the product, and says that addition of 
NS to this produces (SN),C1.—6. A large excess 
of sulphur chloride reacting on NS in CIICl, 
produces a coi^ound of S, N, and Cl, to which 
Demarqay (C. ir. 91,1066) assigns the formula 
SjNjCl.—6. Nitric acid forms S,N,NO,; and sul¬ 
phuric add produces HClandS,N,HSO,(D.,I.c.; 
also 0. B. 92, 726). . 

Combinations. —With sulphur dichloride to 
form several compounds, especially 2NS.SC1,, 
4NS.SC1„ and 6NS.SC1, (MichaeUs). 

Nitrogen, sulphochloride ot 
NB,01( = N,S,.SC1,). According to Sonbeiran 
(A. Ch. 67, 87,101), this substance is formed by 
heating, in a sealed tube at 100°, the compound 
2NH,.SC1,, which is obtained by passing a slow 
stream of NH, into SCI,. N^<5l is a citron- 
yellow solid; dSoomppsed by heat to N, S, ,and 
S,01,; decomposed ly water to NH,C1 and 
H,S,()r HSjCl is also said to be formed by 
passing 00, mto a hot solution ot NS in S/!l, 

M. M. V. M. 
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NI^OXN OBOXTF Of X£|ilIBNT8. ^ilra- 
gen, phosphorus, vanadium, arsenic, niobium, 
antimony, didymium, .srhigm, tantalum. Us- 
muth. Of these ten eleme^ics, N, As, Sb, and 
Bi are found uncombined; t'ue others occur only 
in combination. N is found in vast quantities 
in the air; compounds ot If and also ot F occur 
in large qns|itities in rooks and in animal and 
vegetable matter. Compound^ of As, Sb, and 
Bi are widely distributed in minerals, but no very 
large quantities are found. Compounds ot V are 
{pund widely spread about, but they occur only 
m comparatively small quantities. The com¬ 
pounds of Nb, Bi, Er, and Ta have been found 
in but a f-iw minerais; these four bodies are 
classed among the rare elements. Sb has been 
known a9 a metal from about the end of the 
fifteenth century, and Bi from the. sixteenth cen¬ 
tury ; F was prepared in 1669, As in 1694, and N 
in 1772; V was obtained bt Foscoe in 1867, in¬ 
vestigations on this clement having Qeenaoarried 
on from the beginning of this century; Bi was 
isolated in 1842; Nb and Ta were obtained 
nearly pure in 1864, after a long scries of inves¬ 
tigations conducted by different chemistefrom 
1801 onwards; researches on Er have been 
carried on since 1788 to the present day, but the 
element has not yet been isolated. Within 
recent years great doubt has been cast on the 
elementary character of Bi, and although the in¬ 
vestigation of Er is yet far from complete it is 
very probable that the substance known by this 
name is not a simple body. Of the names given 
to the ten elements. As is derived from the name 
by which the chief ore of this metal was known 
in ancient times; N, P, andBi express character¬ 
istic properties of the elements; Er is derived 
from the locality where the minerals were found 
from which the compounds of this element have 
been prepared; V, Nb, and Ta are taken from 
mythological personages ; and the origins of the 
names Bi and Sb are not known with certainty. 

N is obtained from air by removing the 0 by 
hot Cu, or other deoxidiser; P is prepared by 
heating Capho;8>hatowith SiO,to combine with 
the Ca, and 0 to remove the 0 > As, Sb, and Bi 
are prepared by removing 0 from the oxides by 
C; V and Nb by reducing the chlorides at a high 
temperature by H, and Bi by reducing the 
chloride by Na or K; to obtain Ta, the compound 
Na,TaP, is reduced by Na; Er has not yet been 
isolated. N is a gas at-urBinary temperatures, 
but has been liquefied at a very low temperature 
under great pressure; P is a soft solid with a low 
melting-point and not high S.G.; the other ele¬ 
ments are hard, lustrous, and metal-like; none 
has a very high S.O., Ta ■=■ 11 (?) is the heaviest; 
and all melt at or below a full red heat (M.P. of 
Y, Nb, and Ta, not determined; Er not isolated). 
The,lollowing table presents some of the obief 
i properttes of,the ten elements:— 



Nn-noeBif I 

VjutAnmii 

Niobium 

DlDTlUini 

lunams 

Atomic wsightu 

tisWmg-poiiUs 

14-01 1 61-2 1 

% 

One or more compound of ead 
heat of Bi only has been d 
moL w. of none of the others 

. 94 

1 element, except 
letermined direo 
known. 

*144 

1 Bi, has been g 
tly. Mol. W. of 

1 600"-700" 

183 

lasifled; speoifla 

H-Atw. xS| 








KITEOOBN GROUP OP BLEMENTa 


074 

Qtfurdl formula and eharacters <ff chief tomu HjAsO^. oombinss with s {ev an* 
compound!. MH,; M N, F, As. Sb. lil,0,; M ^ hydrides ol strong acids to form such compounds 
any element of the group except Kb and Ta. as a;A%0,.pS0,. Neither Sb,0, nor Sb,0, forms 
M,0|; M •• N> P> V. Kb, Sb, Ta, Bi. M,0,; M » an acid with water; a few unstable salts Sb^Oj.M^O 
any of the elements except Er. MiS|; M m have been isolated; three weakly acidio hydrates 
P, V, As, Sb, Di, K M^S,,; M =. P, V, As, Sb; of Sb^O, are known, from each of which salts are 
some other sulphid^ known, e.p. KS, VS, TaS,; derived. With acidic oxides Sb^O, combines to 
no sulphide of Kb or Er isolated., MOl,; form xSb 203 .pA (A - acidio oxide, SO,, ikc.), some 
any of the elements except Er and Ta. MCI,; of tlvjse compounds are fairly well-dedned salts, 
M = P, Kb, Sb,Ta; some other haloid compounds e.g. Sb,0,.3S0,. The dxides Kb,0, and Ta,0, 
exist, e.p. PJ,, YCl,; no haloid compounds of Er forty salts when fused with alkalis, zMjOj.pM^O; 
isolated with certainty. HMO„ H,MO„ £i,M(h, these oxides disaolve in some strong acids, 
H,M,0,; most of these acids exist for M = K, F, probably ^ith formation ol salts, although none 
V, As, Sb; acids containing Kb and Ta. also has yet been isolated. 

known ; no acids of Di, Er, or Bi isolated. The oxyacids of the nitrogen elements are 

M, 8SO„ < 60 .; M = Di, Er, Bi. ' VO(SO,), numerous; oxyacids ol all except Di, Er, and 
(VO,),(SO,),, <fco. As20,.xS 0, : Sb,0,.»SO„ Ac. Bi are known. The table on p. 676 presents the 

The hydrides KH„ PH„ AsH,, and SbH, composition of the most marked of the acids, and 
show a gradation ol properties, from the strongly the relations between them, their corresponding 
alkaline NH, to thv neutral AsH, and SbH,; oxides, and their salts; the symbol Aq added to 
, NH, owhbines readily with acids, PH, only with thp formula of an .acid moans that that acid is 
such strong acids as Btl or HGl; AsH, and known only in aqueous solution; M here stands 
SbH, do not combine with acids. AsH, and for ataonovalent metal; BO = basic oxide gone- 
SbH, are easily decompoqpd by heat, while KH, rally, including MjO, MO, M,0,. 
and PPi, are stable in this respect. The hy- The acids of N and P possess the charac- 
drides are all oxidised by mixing with 0 and teristics ol acids much more fully than any ol 
beating, KH, being the most difficult to change the other oxyacids of the N elements. HKO„ 
in this way. A hydride ol Kb (? NbH) probably HNO,; HPO„ HjPO,, H,P,0„ H,PO, j B1 ,AbO,; 
exists. K forms also the hydrides N,H and these acids areVroduced by the reaction of their 

N, H, ; the former is a fairly strong acid, the corresponding oxides with water—the other acids 

latter is basic. Besides PH„ two hydrides of of the K elements are not obtained directly from 
P, vis. P,H, and P,H,, exist. their oxides, although jn many oases the oxides 

Bega^ed broadly, tbeozides may bedivided are formed by heating the acids. HKO,Aq is a 
into three classes: (llactdicozuies, those of Kand very strong acid, about equal toHOlAq; patting 
P; (2) basic, those of I)i,Er, and Bi; (8) acidic and the strength or affinity of HNO,Aq as 100, that 
basic, those of V, As, and Sb—acidic and ? basic, of H,PO,Aq is approximately about 6, and that 
oxides of Kb and Ta. The distinctly acidio ol H^AsOtAq about 4. One can scarcely give 
oxides of K are N,0„K0,, and N,0,; with water the name acid to the hydrated oxides of Kb and 

N, 0, forms HKO,Aq, and N,0, forms HNO,Aq, Ta, and it is very doubtful whether Sb,0,.3H„0 
but KO, produces both HKO, and HNO,; KjO (.= H,SbO,) can be called an acid. It should be 
may be called the anhydride of H,K,0„ inasmuch remembered that the oxides of Kb and Ta have 
as it is formed by heating H,N,0,Aq, but the not been very fully examined. 

acid has not been obtained from K,0. NO can The chief haloid compounds of the nitro- 
hardiy be classed as acidio or basic; there are gen elements are MX, and MX,^ no haloid com- 
oomponnds in which KO may ^e regarded as pound of Er has been isolated with certainty ; 
playing the pairt of the more positive radicle, TaX, is not known, and pentahaloid compounds 
e.g. NOCl and NO.H.SO,, and there are others of N, V, As, Di, anc^Bi have not yet been pre¬ 
in which NO seems to form the negative radicle, pared. V forms VC1„ which has been gasified 
e.g. (NO),H„ and perhaps NO.OH. P,0, and unchanged. Most of the haloid compounds are 
P,0, react with Vater to form H,PO,Aq and formed by the direct union of their elements; 

respectively; P,0, forms both ol these they are decomposed by water, forming HXAq, 
acids. The oxides M,C,; where M = Di, Er, or and oxyacids or hydrated oxides in the oases of 
Bi, react with acids to form salts M,.SX (X» SO,, N, F, V, As, Nb, and Ta, and oxyhaloid com- 
2KO„ Ac.); Bi,0, forms salts Bi,.3X and evolves pounds in the oases of Di (? Er) and Bi; SbCl, 

O, this oxide probably forms bismuthates— gives SbOCl if little water is used, but Sb,0,,Aq 
Bi,0,jrM,0—when fused with large excess of u much warm water is employed. 

alkalis, but these bimuthates cannot be isolated. The sulphides, M,S,,'of P, V, As, and Sb 
V,0, probably forms salts with acids; the com- react with alkali satphid^ to form alkali thio- 
ponnd V,0,(S0,),.®H,0 has been isolated. V,0, salts ; Di,S, and Bi,S, show no acidic properties; 
with strong aciu forms salts zV,0,.pA (A Er jtnd Nb sulphides have not been isolated, and 
acidic oxide, SO,, Ac.), and with aikalis«it pro- the sulphides ol Ta have been studied but 
duces salts of the type zV,0,.yM,0. * V,0,,reacta slightly; NS is on explosive compound, which 
with alkalis to produce vanadates zV,0,.pM,0; forms NH, salts of thionio acids when treated 
it also combines with several anhydrides to form with water or potash. 

salts eV,0,.pA (A»aci^a oxide, F,0„ SO,, Ao.); The nitrogen elements form Group V. ol the 
the acids HVO, and H,V,d, have Wn isole^ed. elements in the classification Jiased on the 
As,0, does not form an acid with water, but with periodic law. This group is composed as 
EOHAq it princes KMO,; As,0, with water follows;— 

2 4 6 8 10 

Sven series N-14 V-61 Nb-94 Di-144 Xa-188 

8 5 7 II H 

Odd series P>S1 As-7S ' Bb-ITO Er-166 Bi-208 



NITROGEN GROUP OP ELEMENm 


Oorrespoading 

oxide 


mtrvgen: 


HNO^Aq 




H^A. 

Phomhonm: 

H-Eyo, 


MNO,: also MjNOj; 
and many* basic ni¬ 
trates srN.Oj.yRO; 
{ilso probably a few 
acid salts 
M>NO,.a!Np 

None 


[H..HAOJ 


HpHPt), 


HPO,; H^0«; H.P,0, 



rafutdiunt; • 

HVO,;H.TA MVO,; M.V.0,1 »’8o 

salts of types M,VO„ 
— MAsO,; MjAsO, 


BAsO- 1 U»As 04 5 I ii*— 

I M^80«, M,Ab 05 


Acid not t/mied from N^O, but 
NjO of cained by beating 
H.jN,OjA 4 , and 'ty action of 
H^SOj on MjNjOjAq. 

Acid . obtained by dissolYing 
N-Oj in fair quantity of cold 
water; solution slowly decom¬ 
poses to HNOifAq and NO. 
Doubtful whether HNO,rAq 
has been obtained quite free 
from HNOj. 

N.,0, reacts with water to form 
HNOjAq; NjOj obtained by 
removing H.O from HNO, 
bv PA- 


Acid . formed by adding ^ery 
cone. HNOj to melted NAi 
and cooling. 

Acid obtained by action of equi¬ 
valent quantity of HjSO^Aq 
on Ba(HjPOj)i. which is pro¬ 
duced by P reacting with 
BaOAq. SyOj decomposes 
by heat to HjPO, and PH,. 

H-PO, obtained by H.,Son FbBO, 
in water and evaporation in 
vacuo. H,,r 03 Aq fairly stable; 
boiled with HjSOjAq forms 
APO-^Aq and H,PO,Aq. 

Acid unknown. Na salt got by 
heating NaH,P 03 . 5 H 20 to 
160°; Pb salt got by heating 
PbH,(HPO,), 3 to 140° i»»acMO. 

Acid obtained by slow action of 
cold water on PAi decom¬ 
posed by heat to HjPO, and 
PH,. 

Acids obtained by action of 
water on PjO,. A little cold 
water gives HPO,; cold water 
and PAO«in ratio P 20 ,: 2 H ,0 
give HAO,; much water 
gives H^O,. APOj heated 
gives HiPjO,, and this at 
higher temperature gives 
HPO,. P,0, is not obtained 
by heating the ocida 

Acids not obtained directly from 
the oxide; but VA obtainedi 
by heating the acids. 

AsA ™ water does not form an 
acid, but reacts with alkalis 
do. to form salts. 

H,Ast )4 obtained by action of 
H,0 on As,0,; P^sO, giTM 
H,Aa,0„ and at higher tem¬ 
perature HAsO, is formed: 
on heating HAsO„ As/}, and 
S^O are produced. 






wfc »rrao0ias[ obovp o» ELEMEwm 


Aoid 

fidts 

Cwrespondlng 

ozid« 

Bemarka 

JfioKum; '. 

cNb,0,.p^O(?acns) 

»• . 

Antummy: 

H,SbO,(?aoid) 

(BNb,0,.pBO; some bo- 

NbA 

Hydrates of Nb,0, are known; 

long to types MNbO, 
and M 4 Nb, 0 „ others 
are more complex 

MBbO, 

If 

'Bb,0. 

but salts are not obtained by 
reaction of these with alkalis, 
but by fusing Nb,0, with 
alkalis and alkaline oar- 
bonatek. 

H,SbO, is not obtained directly 

* 

t 

c 

MgSb^Og 

t* 

7Bb,04 

from Sb,0„bnt Sb,0,is formed 
by heating H,SbO,. H,SbO, 
scarcely exhibits acidic pro¬ 
perties. MSbO, are few; 
produced by dissolving Sb,0, 
in alkalis. 

Said to be formed by fnsing 

* i 

*• . 

HSbO,; H,SbO.; 

(?MSbO,.MSbO,) 

MSbOj; M,Sb,0„ 

, MASb,0, 

Sb,0. 

Sb^O, with alkalis and alka- 
Hne carbonates. 

Acids are not obtained directly 

» H4Sb,0, 

4 

from Sb,0„ butoxideisformed 
by heating the acid?. HjSbO, 

Temtalvm: 

Ta,0,.2H,0 (? aoid) 

MTaO,; also complex 


gives HSbO, at 176°; H,8b,Or 
is obtained from its salts; it 
is easily decomposed to 
•- HSbO,. HSbO, dissolves in 
EOHAq, but does not form 
salts thus; MSbO„ obtained 
by fiuing Sb,0, or HSbO, with 
alkaus or alkaline carbonates. 

1 MjSbjO, are formed by action 
of BO on MSbO,. 

Acid not formed directly from 


salts of general form 
aTajOj.pBO. 

oxide, but oxide obtained by 
heating the acid. Salts formed 
by fusing Ta,0, or Hjla-^O, 
with basic oxides. 


The division into two families is not marked; 
the properties of the members of the group vary 
gradually from N, which is a typical non-metal, 
to Bi, which isrdistinctly metallic. The pro¬ 
perties of these elements and their compounds 
show that on the whole V, Nb, and To form a 
family; As, Sb, and Bi another family; and N 
and P a third family. Bi and Er have not been 
much examined, and it is very probable that 
neither is an elementUrjer abstance. Por detailed 
descriptions of the elements and their chief com¬ 
pound, V. NmtooEN, PnospHOBUs, Aa. 

M. M. P. M. 

KUBOOLTCEKII)' v. Onvesara. 
glTB O-HABKAlDtE v . Habhaunx. 
KITBb-KEHIPIO ACID v. HEiopia Aon>. 
WXBO-HEPTAHE (?) 0,H„N0y (198“- 

197°). S.ff. t* -Sa?. Occurs among the yro- 
dnots of the action of HNO, (S.0.1£6) db light 
petroleam oils (96°-XOO°} (Beilstein a. EurhatoS, 
B. 18, ,2029). Oil, sol. warm EOHAq. 

inTBO-HEFrTI,.BENZ£HE 0,H,..0;B,N02. 
fl7S° at 10 mm.). Formed by nitration (Anger, 
Bt. [2] 47,60). Heavy straw-coloured oiL * 
DI-BrrTBO-HBPmEHE OPj,(NOJ,. [182°]. 
Prom heptinene and HEO. (S.Cf. 1’8) (Morris, 
0. J. 41, 176). Tables (nom aloohol). 
•lophol, ether, fmd benzene, volatile with sieat 


inTBO-HEXADEOYl-BENZENE 


C,H4{0,,H„)N0 j. NUro-cetyl-brnsene. [o. 36°]. 
Formed by nitration of cetyl-benzene (Eiafft, B, 
19,2984). 

NITBO-p-HEXApECTI.-TOIXrEHE 
OjH,(NOj)Me.O,,H,j.' [40°]. Obtained by nitra¬ 
tion of hexadeoyl-toluone (Krafft a. OOttig, B. 
21, 3182). 

DI-HITEO-HEXANE C4H„.CH(NOa),. Ob¬ 
tained from hexyl methyl ketone and HNO, 
(Chancel, C. B. 94, 399). Heavy oil. Yields 
n-hexoio acid on reduction. —KC,H, iN^O,: yellow 
plates (from hot water).—AgA'. 

Tetra-nitro-hexane OjH„{NOj 4 . Crystals, 
obtained by passing NO, into an ethereal solu¬ 
tion'of diallyl at 0° (Henri, B. 2, 279). 

HITEO-HEXOIC ACID C,H„N04. [119°]. 

Fomed by reducing di-nitro-hexoic acid in alco¬ 
holic solution by sodium-amalgam (Eullhem, A. 
167, 45; Eachler, A. 191, 169). Four-sided 
prisms, v. sol. water and alcohol. With tin and 
HOlAq it yields methyl isopropyl ketone, hy- 
droxylamine, and OO^ On adding H,SO, to a 
TClntion of the E salt mixed with ENO,, &crs 
is produced a blue colour, which elm be taken op 
by ether.—NaA' Saq.—BaA', 8aq.— BaO,B,K 04 . 
—AgA'. 


Di-altro-hexolo acU 0,H,,M,g^ [216°]. 

Formed by boiling condor vntb BNO| (Kqll* 






m 


NIT]iO-Dl-iiaiX>-HYDROQDlNQITl!. 


hm, A. 168,281; KaoUer, A. 191,144). Flatei 
(from water).—NHjA'.—IlaA'4aq.—OaA'j 8aq: 
slender needles.—6aq.—BaA', 8aq. —AgA'. 
formerly supposed to bo C,H|jN,0„ v. Di-rdtro- 
heptoic acid, nnder Camphor, vol. i. p. 679. 

HITaOHEXYtEKE 0,H„NO, (?). (210“- 

216°). A product of the action of HNO, (S.0. 
1'84) on the fraction 96“-100“ of the petroleum 
of Baku (Beilstein a. Kurbatoff, B, 13,1820^. 

m-NI^-HlFFUBI* ACID 0,H,N,0, A*. 
0^,(NOs).CO.NH.OII,.CO,H. [162°]. S.-36at 
23°. formed by the action of HNOj and HjSO, 
on hippuric acid; and occurs in dogs’ vine after 
administration of m-nitro-benzoic acid (Berta* 
gnini, A. 78, 100 ; Sohwanert, A. 112, 69 ; Con¬ 
rad, J.pr. [2] 16, 254). Needles. Split up by 
HClAq into glycocoU and m-nitro-benzoio acid. 
OaA', Baq. — BaAV—CuA', 6aq. — ZnA'j^aq. — 
PbA',6aq.—AgA'. 

ji-Nitro-hippurio acid 0,HaN,0,. [129°]. 

Ocours in urine after a dose fit p-nitro-tolnene 
(Ja£f4, J3. 7,1673). Orange prisms (from alco¬ 
hol).—BaA', 4aq.—AgA': long needles.—frea 
salt HA'CONjH,. [180°]. Occnw in dogs’ 
urine after ^ dose of p-nitro-benzoic aldehyde 
(Sieber a. Smirnoff, M. 8, 90). Pearly plates. 
HITEO-HTDANTOlH C,H,N,0.».«. 

*^S<CO:CH(NOp»* 

hydantoin and HNO, (Franohimont a. Elobbie, 
B. T. C. 7,12). 

DI^-KITBO-HYDBOBIlNZOtN. 

Acetyl derivative 

0,H,(NOJ.CH(OAo).OH(OAo).C,H,NO,. [340°]. 
From the dibromide of di-p-nitro-di-phenyl- 
ethylone and alcoholic KOAc (Elba a. Bauer, 
J.pr. [2] 34, 346). Small yellow crystals, m. sol. 
alcohol, ether, and glacial UOAc. 

HlTEOHyDBOCHLORIC ACID ti. Cnnoa- 
BTDBic ACID, Reactions^ No. 17, vol. ii. p. 8. 

KIXBO-HYDBOCINSAMIC ACID v. Nitro- 
B-phentl-propionio acid. 

di-nitbo-hudeo-p-coumahic acid 0. 

Dl-NITRO-p-OXY-B-PHENVL-PROPIONIO AOU). 

NITE0-HYDB0.i(-CDM00DIN0NEC,H„NO, 
».«. O.Me,(NO.J(OH),. [106°]. Formed from 
nitro-J-oumoquinone and SC/, (Nef, A. 237,18). 
Yellow needles (from ether). 

HITEO-HYDRO-(l3)-NAPHTHOftUlNONE 
0,.H,NO,i.e.O„H,(NOJ(OH),. [169-5°]. Formed 
from nitro-(i3)-naphthoquinone and SO., (Zaort- 
ling, B. 23,177 ; cf. Groves, O. /.45, 299). Bed 
needles, sol. boiling water. 

KITEO-HYDEOQDINONE. Mono-methyl 
ether O.H,(NO,)(OMe)(OH). [83°]. Formed 
from HNO, and 0,H,(0Me)(0H) in ether (Wesel- 
sky a. Benedikt, M. 2, *69). Orange needless 
Di-methyl ether*0,H,(N0,)(0Me),. [71°]. 
Formed from C,H,(0Me), and cold dilute (1:10) 
HNO, (Habermann, B, 11, 1034; MOhlhauseV, 
A, 207, 263). Felted needles. 

Mono-ethyl ether 0,H,(NO,)(OEt)(OH). 
[88°]. Yellow needles (W. a. B.). 

Di-ethyl ether q,H,(NOj(OEt),. [49°]. 
Formed by nitration (Nietzki, A. 215,148). 

Mono-beneyl derivative 
(m,(NOj(00,H,)(OH). [168°]. Formed by 

b^ng the benzyl derivative of mtro-arbuiin 
with Slnte B^O, (Sohift a. PelUzzari, A. 221, 
8711 G. li, 601). Yellow needles (fiom water). 
toT.: HI. 


DUbeneyl derivative 
C,H,(NO,)(OC,H,),. [88°]. Obtained by nitration 
of C,H,(OC,H,),. Yellow needles (from alcohol). 

Di-propionyl deriyat-jve 
0,H,(NOJ(O.COEt)r {86'’]'.c;Obtainod by nitra¬ 
tion (Hesse, A. 200, 247). 

Di-nitro-bydroquinone CJH,I{,0< 4.S. 

0,H,(NOJ,((JH), [6:2:4:!]. [136’]. Obtained by 
saponification of its di-acetyl defivative (Nietzki, 

B. 11, 469; A. 216,146) and also by boiling di- . 
nitro-arbutin with dilute H,80, (Streoker, A. 
118, 293). Flat golden needles (from water). 
Its alkaline solutions are violet.—BaA": violet- 
black needles with bronze lustre. 

Di-acefyl derivative. [96°J. Obtained 
by nitrating the di-acetyl derivative of hydro- 
quinone. •Yellow needles. 

Mono-methyl ether [102°]. Needles. 

Di-methyl ether. The two crystalline 
isomerides 0,H,(N0-).,(0Mc).i3:2:l:4] [177°] and 

C. H,{NO,),(OM(-).,[6:£:l:4] [202°] are formed by 
nitrating 0,H,(OMe), (Nietzki a.Bechberg,B.23, 
1216). 

Mono-ethyl ether [71°]. Yellow needfts. 

Di-ethyl ether. The two orysttlline 
isomerides 0,H,(N0.,),(0Et).,[3:2:l:4] [130°] and 
C,H.,(NO,),(OEt),[5:2;l:4] [176°] are formed by 
nitration of the di-ethyl derivative of hydro- 
quinone (Nietzki, A. 216, 150; N. a. B.). 

Methyl ethyl ether 

C,H,(NO,),(OMe)(OEt). [144°]. Formed from 
C,H;(NO,),(OMe)(OEt) (Fiala, M. 6, 914). 

Beneyl ether 0,H,(N0,)2(0C,H,)(0H). 
[137°]. Formed by nitration (S. a. P.). Golden 
needles.—KA' aq: explosive scarlet needles.— 
C,„H„N,0,2NH,. Loses NH, in air, forming 
NH,A', which is stable. 

Tri-nitro-bydroquinone. Di-methyl ether 
C,TI(NO,J,(OMe),. [101°]. Formed by adding 
a solution of C,H 4 (OMe),in HO.Ac to a cold mix¬ 
ture of HjSO, and fuming HNO, (H.). Yellow 
needles (from alcohol). 

Di-ethyl ether C„H(NO.,),(OEt),. [130°]. 
Formed from either C,H,(NOJ,(OEt), by further 
nitration (Nietfki). Yellow needles. Aniline 
forma red crystals of C,n(NO.,),(NHPh)(OEt), 
[133°] whence alcoholic potash yields yellow 
crystals of C.H(NO,),(OH)(OEt), [152°]. 

Tetra-nitro-bydroquinono. Di-ieobutyl 
ether 0.(NOJ,(OC,H,),. Formed by nitrating 
C,H,(OC,H,), (Schubert; Mt 3, 686). Needles 
(from alcohol), v. sol. hot HOAo. 

DI-NITEO-HTDEOTOLDdiriMOirE 
C.HMe(NO,),{OH),. [149°-163°]. Obtained by 
saponifying its mono-acetyl derivative, which is 
got by nitrating the di-acetyl derivative of hydro- 
toluquinone (Kehrmann a. Brasch, J.^- [9] 89, 
877). Yellowish-red crystals (containmg aq). 

AtetyI derivative 

O.HMe(NOJ.,(pAo)(OH). [146°]. Yellow orystalf. 

Di-naetyl derivative 
O.HMe(NO,),(OAo),. [164°-167°]. Colourless 
silky needles. _ 

HITBO-DI-IMIDO-KYDBOaiHNOHB 
, 0 ,H(NOJ(NB),(OH)J8:6:2:4:l]. Formed from 
di-amido-hydroqninone sulphate, HOAo, and 
HNO, (S.G. 1-4) (Nietzki a. Schmidt, B; M, 
1663). Needles or prisms. BeduoedlqrSnOlsto 
tri-smido-hydioqninone. > 
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l«TKb-lMlW)-DI-PHBirAi-SUIJ*HOm 


KITS0Uiai>0.SI-PEEinri..8irLFH0ZII>X 
Fomed by nitration of 

imido-di phen^-Bufpbozide (Bernthsen, B, 17, 
28fi8). 

(a)-])i-nitro-imid(-di-pbeByl-inlpbozido 

‘(Better with 

tte(8)>isom8ride by nitration of imido-di-phenyl- 
sulphide (Bernthsen, if. 230, 116). Orange 
needles. Kednced by SnCl, and HGl to («)-£• 
amido-imido-di-pbenyl sulphide. 

Acetyl derivative Oi^H^Ac^N^SO,. 

(iS)-l)i.nitro-lmido-di-phenyl-8iilphoxide. 
Lemon-yellow powder. Beduced by SnCl, and 
ECl to (8)-di-amido-imido-di-phenyl sulphide. 

HITM-OI-IHISO-BESOSCIN 
C,E(NH),(N0,)(0H),[6:4;2:3:1]. Formed from 
di-amido-resorbin s'llphate, HOAo, and HUO, 
(NietzU a. Schmidt, B. 29, 1669). Needles.— 
KjA": orange needles. 

SITEO-INDAZINE 0,H,(N0JNr [181"]. 
Formed, together with nitro-cresol, by heating 
diaz'ptised (4, l,2)-nitro-o-toluidine sulphate 
with water (Witt, N61ting, a. Grandmougin, B, 
23, 3636). Needles. Yields a methyl deriva¬ 
tive 0,H,Me(N0,)N, [169°], an acetyl derivative 
[140°], and a bromo- derivative C,H,Br(NOJN, 
(229°]. 

■ DI-HITSO-IHDIK V. Ihwh. 

OI-HITBO-lNDIOOv. Lmtoo. 

NITSO-INOSIIS V. InOBiTB. 

NITBO-1000- compounds «. lODO-ailBO- 
eompounds, 

SlTBO-ISATIN V. IsiTW. 

BITBO-ISAIOIC ACID v. Isaioio aom. 

NITBO-LACTIC ACID v. NtTBO-oxt-raonoiao 
aoiD. 

TBI-HITBO-LADBEHE C„H„(NOJ,(?). [84°]. 
From lanrene, HNO„ and HgSO, (Fittig, A. 146, 
160). 

NIIBOLIC ACIDS. Compounds of the form 
B.OH(NO)(NO,) or B.C(NOJ:NOH. They are 
formed by the action of nitrous acid (i.e. ENO, 
and H,SO J on the sodium derivatives of primary 
nitro-paraOins, and by the action of hydroxyl- 
amine on the compounds B.C(NO.JBr 2 . Their 
alhaline solutions are red (V. Eeyer, B. 7,1610; 
cf. vol. i. p. 101^ The compounds of the form 
EB'C(NO)(NO,J formed by the action of nitrous 
acid on secondare nj^o-paraffins are called 
pseudonitroles. The pseudonitroles are also 
formed by the action of NO, upon ketones; thus 
acetone yields (CH,) 3 C(NO)(NO,) (Scholl, B. 
21, 606). The pseudonitroles may perhaps 
be formulated BB'C:N.O.NO., (V. Meyer, B. 21, 
1291). JThe pseudonitroles do not form salts ( 
their solutions are blue. 

HITBO-KALONIC ETHBB CH(NOJ(CO,Et),. 
Formed from malonio ether (1 pt.) anddSNO, 

' (6 pts. of S.G. 1-6), the product t^ing'bxtracted 
witii ether (Franchimont a. Klobbie, ReT. C. 8, 
283). Heavy oil, decomposing carbonates and 
forming a white crystalline compound with NH„ 
decomposing at 160°. 

Methyl Atro-malonate forms .the analogons 1 
CH(NOJ(CO^e),NH, [o. 16aa 

o-NlTBO-MANDmO ACID O.H,NO, U 
0,B,(NOJ.OH(OB).CO,H. [140°]. Formed from 
di-cg-bromo-o-iutro-aoetophenone and very dilute 
EOE (Engler a. W&hrle, B. 20, 2201). Fonhed 


also from o-nitro-bensoic aldehyde, SOy, MeOH, 
and HCl (Engler a. Zielke, S. 22, 207). Bmall 
crystUs, v. sol. water. 

Methyl ether MeA'. [74-5°]. Sol. alcohol. 

m-Nitro-mandellc acid. [120°]^ Formed from 
m-nitro-a-amido-phenyl-acetio acid and HNO, 
(Pldchl a. Lob, B. 18,1181) and also from di-w- 
bromo-m-nitro-acetophenone and dilate EOE 
(£. a. W.). Yellowish ^hombohedra with bitter 
t88te.-NH.A'.—AgA'. 

Sthyl ether EtA'. [63°]. 

m-Nitro-mandelio imido-etter 
OJH,(NO,).CH(OH).C(NH)OEt. [84°]. Formed 
from m-nitro-benzoic aldehyde, EOy, alcohol, 
and HCl (Beyer, J. pr. [2] 81, 393). Dendritic 
needles (from ligroihj.-B'HCl. [129°]. Noodles. 
Cold dilate HClAq converts it quickly into 
m-nitro-maudelic ether [63°]. 

p-Nitro-mandellc acid [126°]. Formed in 
like manner (E. a. Z.). Yields p-oxy-phenyl- 
glyoxylio acid on'boilmg with aqueous Na,COr 

Methyl ether MeA'. [87°]. Prisms. 

& thy I ether EtA.'. [76°]. Needles. 

HITB0-ME8IDINE v. NiTBo-AMino-iasmt.- 
XKX. 

HITBO-MEBITOL C,HMe,(NO.,)(OH). [64°]. 
From nitro-amido-mesitylene andHNO,(Knecht, 

B. 16,1376: 216, 98). Yellow plates (from 

water), volatile with steam. 

NITBO-MESITYLENE C.H.,Me,(NO,). [42°]. 
(266°). Formed, together with much di-nitro- 
mesitylene,from mesitylene and HNO, (S.G. 1-38) 
(Fittig, A. 141,132; 147, 2), Formed also from 
nitro-amido-mesitylene and HNO, (Ladenburg, 
A. 179,170; Klobbie, R. T. O. 6, 31). Triolinio 
prisms (from alcohol). CrO, in HOAo oxidises 
it to C.H,Me,(NOJ.COJH[6:2:l:4] [200°-226°] 

(Emerson, Am. 8,263). 

Di-nitro-mesitylene CaHMe 3 (NO,),. [86°]. 
Obtained by dropping mesitylene into cooled 
fuming HNO,. Trimetrio prisms, m. sol. hot 
alcohol. 

Tri-nitnMuesitylene 0,Mdi(NO,),. [232°]. 

Formed from mesitylene, HNO,, and H,80«. 
Colourless needles (from hot alcohol) or tri¬ 
olinio prisms (from acetone). Yields NH, and 
di-amido-mesitylene on reduction by tin and 
HClAq. 

NITBO-UESITYLENE StrLFHONIO ACID 

C, H„NSO, i.s. C,HM8,(N0J(S0,H). [181°]. 

S. 100 in the cold. Formed from mesitylene 
sulphonio acid and HNO, (Boze, Z. [2] 6,74; 
A. 164,66). Prisms (containing If aq).—EA' aq. 
—BaAV-^uA’, 3aq.—PbA', aq. 

{o).lHTEO-«ESIXTLENIC ACID 0,H,NO, 
<.« C.H,Me,(NOJ(CO,P) [6:3:2:1]. [212°]. 

Formed by nitrating meUtylenio acid (Schmitz, 
A. 193,162). Colourless ciystals (from alcohol). 
^-BaA', 4aq: needles, v. e. sol. water. 

Ethyl ether EtA'. [64°]. Tables. 

(8)-Nitro-mesltylenie acid 
C^,Mo,(NOJ(CO,H)[6:8;4:l]. [228°]. Found, 
in small quantity, in preparing the preceding 
acid (Fittig, A. 141, 149; 147, 48; Schmitz). 
Formed also by oxidising nitro-j;neBitylene (q.ti.) 
monoclinio ciystals (from alcohol). Melts at 
179° when orystallised from water.—BaA', 4aq. 
— BaA',2aq. — BaA'|6aq. — CaA',6aq, —• 
MaA', llaq.—AgA'. 

Ethyl ether EtA' [72°]. Needlea. 
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V iTBO.iatsrnri.pHTHAi.iiiiDi 
0.n.<g°>N.C^Me,(NOJ. [aXO*]. Fowned 

by nit>'tition of mesityl-phthalimide (Eisenberg, 

B. IS, lUlcI). Prisms, sol. aloohoL 
Di.niti o-mssityl-phthalimido 

Fopned 

from mesityl-phthalimidb, HNO„ and H 2 S 04 (E.). 
Needles, sol. alcohol. 

NITBO-MliTHANZ CH,.NOr Mol. w. 6X. 
(101°). S.G. « 11441 i 1-1330. bLM. 1-868 
(Perkin, 0. J. 66,687). S.T. 69-6 (Schiff; Lossen, 
4.2.54,73). H.F.p. 18,600. H.F.V. 17,440 (Thom¬ 
sen, Th.). Formed, unaccompanied by methyl 
nitrite, from Mel and AgNOj (V. Meyer, A. 171, 
32). Formed also by heating potassium ghloro- 
acetate with potassium nitrite (Eolbe, J. pr. [2] 
6, 427; Preibisch, J. pr. [2] 7, 480; 8, 816). 
Heavy oil. With alooholio po^tsh it gives a pp. 
of CH.;K.NO,(EtUH), the aqueous solution of 
which is ppd. by HgCl^ the pp. being explc 'ive. 
Iron and acetic acid reduce it to methylamine. 
Fuming H.SO, forms hydroxyiamine and CO. 
HClAq (S.U. 1-14) at 160° forms formic acid 
and hydroxyiamine. Benzoio aldehyde yields 

C. H,.CH:CH.NO., (characteristic) (Priebs, 4. 225, 
319). Nitro-metnane converts diohlorhydrin 
CH,GI.GH(OH).CH.jCl into di-obloro-formin 
CH,Gl.GH(OCHO).GHjCl (Pfungst, J.pr. [2] 32, 
237). ZnEt„ followed by water, yields methyl- 
di-ethyl-hydroxylamine (Uevad, J. B. 20, 125). 

Bi-nitro-metbane. Potassium salt 
GHE(NO,).,. Formed by passing into a solu¬ 
tion of GBrKlNO:)^ mixed with ammonia (Vil- 
liers, Bl. [2] 41, 282). Yellow explosive crystals. 

Tri-nitro-metbane OH(NO,),. Nitrofonn. 
[16°], Farmed by boiling with water tri-nitro- 
acetonitrile, a product of the action of HNO, 
and HjSO, on lulininurio acid (Schischkoff, 4. 
103, 364). White crystals, m. sol. water. Ex¬ 
plodes when quickly heated. Beduced by tin 
and HGl to hydtaxylamine, NH,, and HGy (V. 
Meyer a. Locher, 4. 180, 172). 

Tetra-nitro-metbane C(NO,),. Mol. w. 196. 
[13°]. (126°). Formed from tri-nitro-methano, 
cone. H.,80,, and faming HNO, (Sohischkoff, 4. 
119, 248). White orysWs, which will not burn. 

NIIBO-UETHANE TBICABBOXYLIO 
ETHSB G(NO,)(GO,Bt),. Formed from 
OH(GO,Et), and HNO, (S.0.1-62) ^ranohimont 
a. Elobbie, B. T. C. 9, 220). Oil. 

NIIBO-KSTHAinB DISULFHOITIG AGIO 
CH(NO,)(SO,H)r The salt E,A", formed by the 
action of cone. H 2 SO,Aq on chloropiorin crystal¬ 
lises in minute platen v. si. sol. odd water 
(Bathke, 4.161,163; (67.220). 

NITBO-HETHOXT- compounds «. Methyl 
derivatives of Nitbo-ozt- compounds. • 

KITBO - BI - METHYL . AKIDO . BEHZEKE 
SGLFHONXO AGIO 0,H„N,BO, U. 
0,H,(NMeJ(NOJ.SO,^ Formed together with 
O.H,(NOJNMe„ from O.H,(NMeJ.SO,H and 
aqueous NaNO, (Miohler a. Walder, B. 14, 
2176^. Yellow erystals (from water).—BaA',.— 

inTBO-TZTBA - HXTEYL.SI<AKIDO.BXH. 
ZOPEKHOHE 0,3„N,O,4.«. 
NMcr0A(NO4.00.0,H,JIMer [144°]. Formed 
bom CO(C,H,iiMe,), by nitration (Nathansobn 


a. Muller, B. 22, 1883). Needles (bom warm 
alcohol), el. soL ether. 

Di-niti o-di-metbyl-amido-b Jnsopbenone 
C„H,(NO,).,(NMeJGO. [142f|. Obtained bom 
0,H,.CO.C,H,NMe, and funr-ng HNO, (Fischer 
4. 206. 88). Nodules (frontdilute ^OAo). 

Tetra -niyo - di-methyl-ai-amido-bensopben- 
one 0O(0,Hj(NO.J,.NMeH),. [225°]. Formed 
by boiling its di-nitro. derivative with phenol 
(Van Bomburgh, B. T. C. 6, 252, 866). Plates, 
V. si. sol. alcohol. 

• Di-nitro- derivative 
00(0,H.,(NO,),.NMeNOJ,. Formed by the 
action of cone. HNO, on GO(C„H,NMe,), or 
OS(0,H,NMo,), (B.; Baither, D. 20, 3296). Yel¬ 
low crystals, decomposing at about 210°. 

Nimo . BI - METHYL - AHIBO - PHENOL. 
Anhydride of the methv’‘-.hydroxide 

O.H„N.A i.e. 0,H,(NOJ<^jf^. Formed 

from nitro-amido-phenol, Mel and EOH (Oriesa, 
B. 13, 647). Yellow crystals. -B'HCl aq.—• 
B'HI 2aq.—B',H.,PtGl, 6aq: yellow crystals. • 

Bl-nitro-di-metbyl-amide-phenol GjHAO, 
t.e. G,H,(NO,),NMe,(OH). [195°]. Formedfrom 
EGy and alooholio G,H.,(NO,),NMe, at 60° 
(Lippmann a. Flcissner, M. 6, 808). Triclinio 
yellow crystals. Gonverted by boiling EOHAq 
into dimethylaraine and di-nitro-resorcin [145°]. 
—NH,A'. [195°].—EA'.-BoA', l^aq.—AgA'^: 
red crystalline pp. 

Trl-nitro-methyl-amido-pbenol. Nitro- de¬ 
rivative G.H(NO.J,(OH).NMe(NO.,). [188°]. 
Formed by boiling C,H(NO,),.NMe(N02) with 
water (Van Bomburgh, B. T. 0. 8, 275). Yellow 
crystals (from water). Its methyl ether 
G.H(NOJ,(OMe).NMe(NO,) [99°] is formed by 
dissolving 0,H(NOJ,NMe(NOJ in MeOH. The 
ethyl ether G,H(NOJ,(OEt).NMe(NOJ [98°] 
is formed in like manner. 


BI-NITBO-TETBA-HETHYL-BI -p-AHIBO- 
BIPHENYL G.H,(NOJ(NMe,).G.H,(NOJ(NMe.,). 
[188°]. Obtained by nitration (Michler, B. 14, 
2164 ; 17,118). Bed needles. 

BI - NITBO FBI - METHYL-fi. AHIBO - 01- 
PHEHYLAMINE [4:2:1] 
G,H,(NO,).,.NH.G,H,NMe 2 . [168°]. Formedfrom 
G„H,Cl(NOJ,and C,H,(NH,)(NMej (Lellmann a.. 
Mack, B. 23,2739). -Orange plales. 

p-NITBO-BI-METHYL-AHIBO-BI-PHENYL- 
GARBINOL C.H4FO >.«H(OH).C.H,NMer 
[96°]. Formed by boiling p-nitro-bianzoio alde¬ 
hyde with di-methyl-anilineandHClAq (Albrecht, 

B. 21, 8294). Thin yellow needles. 

Beactions. —1. Dimethylamline and ZnOl, 

yield O.H,(NOJ.GH(O.H.NMeJ, [177°].-2. BoU- 
ing alcoholie potash and eim-dust term an 
azo- compound [199°].—8. Zinc-duet and HGl 
reduce it to di-methyl-di-amido-di-phenyl-oarbi- 
nol [f65°] and di-methyl-di-amido-di-pbenyl- 
methane [93°]< 

Mel%ylo-iodide B'Mel. [o. 176°]. 
o-Nttro-tetra - methyl-di-p-amido-tri-pbeayl 
carbinol G„H„N,0, {.«. 

C, H,(NOJ.G(OH)(C.H,»Mo.Jr o-BUro-mala- 
lyehite green. {163°]. Formed by heating di¬ 
methyl-aniline (3^ ptsA with o-nitro-b^oio 
aldehyde (1 pt.) and ZnOl, (1 pt.) on the water- 
bath, and oxidising the resulting leueo-base with 

j PbO, and dilute H.SO, (0. Fischer a. Schmidt, 

I J9.’l7,1890). Small yellow crystals, sol. alcoboL 

rr3 
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m>Hitro-tetra-met;]iyl>di-«-»ittida-tri-p1ienyl* 
mbinol [8:1] C,H,rtlOJ.O(OH){0,H,NM«Or 
Formed by oxidatjon of m-nitro-tetra-methyl'di- 
■unido-tri-phenyl-metbane (E. a. 0. Fisoher, B. 
.2, 802).—Flora tf: small green needles. 

p-Nitro - tetra - ^tbyl - amido-tri-pheiiyl- 
larblnol. Formed dike the two preceding iso- 
nerides, and also by beating dimethylanillne 
sith BzCl and ZnCl (E. a. 0. Fisoher, B. 12, 
iOO; 14, 2628). Small golden prisms. Dyes a 
jplendid green.—Piorate: minute needles. 

HITBO •SI-KETHTL -AHIDO - FHENTl). 
BEXYI KETQKE 0,.HaNA ».«. 
3.H,(N0,)(NMeJ.C0.C.H„. [65^. Obtained by 
iltrating 0,H4(NMej).C0.C,H„ (A»:;er, Bl. [2] 
t7,42). Yellow needles (from alcohol). 

o-HITKO • TETBA . HETHYL-Dl-p-AHIDO- 
rRI-PHENYT,.HETHAN£ 

0,H4(N0.4).CH(t.,2^NMoj),. o-Nitro-Uuco-mala- 
ihUe-green. [160®]. Prepared by heating o-nitro- 
benzoio aldehyde with 'dimethylaniline and 
ZnCl, (Fischer, B. 16, 682; 17, 1889. TeUow 
menoolinio prisms, si. sol. aloofiol. 

Vn-Kitro-tetra-metl^l-di-amido-tri-pbenyl- 
methane 0 JH 4 (NOJ.OH{O,H 4 NMe,)r [162®]. 
Obtained in the same way from jn-nitro-benzoio 
aldehyde (E. a. 0. Fisoher, B. 12, 802). Yellow 
crystals, si. sol. alcohol. 

«-Nitro • tetra - methyl-di - amido - tri- phenyl- 
methane. [177®]. Obtained from p-nitro-benz- 
oio aldehyde, c^etbylaniline, and ZnCl, at 
100® (Fischer, B. 14, 2526). Golden plates, 
dfefhyio-iodtde B"MoJ,aq. [220®]. 

Tetra - nitre - di-methyl-dl - amido-di- phenyl- 
methane C:^(;C.H,(N 0 . 4 ),.NMeH)r [250®]. 
Formed by boiUng its di-nitro- derivatiTe with 
phenol (Tan Bomburgh, R. T. 0. 7, 233). 
Orange crystals, si. soL hot alcohol. 

Di-nitro~ derivative 
CH,(O.H,(NO,),.NMs.NO,)r Formed from 
CH,(C 4 H 4 .NMe 2 )„ acetic acid, and HNO,. Yellow 
crystalline substance, decomposing at 217®-220°. 

Heza - nitre - tetra - methyl - di - amido - tri - 
phenyl-methane. [200°]. Formed by nitrating 
CH(O.H.)(C,H,NMe,), (0. Fierf-ier, A. 206, 122). 
Golden needlbs, sol. alcohol. 

mTBO - DI - HETH Yl -p - AMIDO-PHENYL- 
OXAHIC ETHEE 0|,H,4N,0, i.e. [1:3:4] 
O.H,(NMe,)(N(?,).NH.CO.CO,Et. [162°]. Formed 
from di-metnyl-amido-phenyl-oxamio ether and 
nitrons acid (Wuj*'tjj;,e. Sendtner, B. 12,1804). 
Bed needles. Gives 0,H,(NMe,)(NH,), on re¬ 
duction by tin and HGiAq. 

HITBO - TETBA - UETHYL - 01 - AHIDO - 
PEEHYI..DI-TULYX-UETHANE 
Cja 4 (NO,).CH(OAMe.NMe. 4 ),. [224®]. Formed 
from di-methyl-m-toluidine an'd p-nitro-benzoio 
iddehyde (Kock, B. 20, 1662). Yields a picrate 

C1M°]- , 

KITBO-HETHYIi-AHlHX », Maz^nirHiTBO- 
iimra, p. 879. ' 

Hitre-di-metbyl-amine «. Di-]a«HTL-HiTBo. 


Sima, p. 280. 

o.HITEO-HETKYIeAHn.IHB 0,H,N,0. i.e. 
[IS] 0 ,H 4 (N 0 J.NHMe. [28°]. formed by heat¬ 
ing o-nitro-phenol with alcoholic methylamiiils 
at 180° (Hempel, J.pr. [2] 41,164). 

Nitrosamine OJH,(NOJ.N(NO)Me. [ 86 °]. 
m-Hltro-methyl-Mdline 

[l; 8 ]C,H 4 (HO,)JfHMe. [60®]. Formed by nelhyl- 


ation of M-nitro-eniline (NOltingk Strieker, A 
19,648). Beddish-yellow needles, sol. hoi Ag. 

Atetyl derivative CA(^0,).’NAoMe. 
[98®]. Needles, soL water (Ueldola, 0. J, 68, 773 . 

Benzoyl deWoatsve 0,H,BzN,0,. [106®], 

N^ifrosamtneO,Ei:,(NOJ.N(NO)Me. [70®]. 

p-Nitro-methyl-aniline 

[l:4]C.H,(NO,).NHMe. [162®]. Formed by heat¬ 
ing Cl:4]C„H,(NOJ.N,NMe.O.H,(NO.J[4:l] with 
HClAq (Meldola a. SaliCon, 0. X 63,774). Short 
thiek yellowish-brown prisma or tablets (from 
alcohol), si. sol. hot water, v. sol. alcohol. 

Acetyl derivative OA(NOA.NAcMe. 
[163®]. 

Benzoyl derivative, [112®]. Prisms. 

Nitrosamine C,H,(NO,).N(NO)Me. [100®]. 

(n-Nitro-di-methyl-aniline 
C.H4(NOA.NMe,[l:3]. [61®]. (280®-286®). 

Large red prisms. Obtained by heating m-nitro- 
aniiine hydrobromide (1 mol.) with MeOH 
(2 mols.) at 100®'{3. a. B.). Prepared by nitra¬ 
tion of dimethylaniline in presence of a large 
ezedss of H,S 04 , p-nitro-dimethylaniline being 
formed in smaller quantity. A mixture of 
193 g. of HNO, (S.G. 1-36) and 600 g of ordinary 
H,SO, is allowed to slowly drop inta a solution 
of 200 g. of dimethylaniline in 4,000 g. of 
ordinary H,SO„ keeping the mixture cooled 
below 6°. Auer standing for 4 or 6 hours it is 
poured into about 10 litres of iced water and 
filtered from the ppd. p-nitro- derivative, more of 
which separates on partial neutralisation with 
Na.,CO, (60 or 60 g. on the whole). The filtrate 
neutralised with Na,CO, deposits the m-nitro-di- 
methyl-aniline; the yield is 160 to 170 g. (GroU, 
J3.19,198). 

Methylo-bromide 0,H,(N0J.NMe,Br. 
Crystalline (Stadel a. Bauer, B. 19,1941). Yields 
crystalline B'MeCl, B',Me,PtCl„ and unstable 
B'MeOH which is converted by m-nitro-phenol 
into C.H 4 (NO,).NMe,.O.C.H,(NO,) [62®]. 

p-Nitro-di-methyl-aniline G,H 4 (N 0 . 4 ).NMe,. 
[163°]. Formed by adding HNO, to a solution 
of dimethylaniline in HOAo fiVeber, B. 10,760). 
Formed idso by oxidising p-nitroso-di-methyi. 
aniline with KMnO, (Wurster, B. 12, 628 ; of, 
Schtaube, B. 8 , 6 J 6 ); by l*®<‘l>" 8 P"«bloro-nitto- 
benzene with NMe, at 180° (Leyraann, B. 16, 
12.34); and by the action of nitrous acid os 
C,H.(NMeJ.SO,H (Michler a. Walder, B. 1-4. 
2176), on C,H 3 NMeJ.NyC 4 H 4 NMe, (Lippmane 
a. Fleissner, B. 16, 1421) ■ and on the bas< 
C.H,(NOJ(NByNMe, (Hewi, B. 21, 2309) 
Yellow needles. Does not form salts. 

Di-nitro-methyl-aniline 0,H,N,0, ijt 
OA(NOJ,.NHMe. [177®]. 

, Formation. —1. Froip chloro-di-nitro-benzeni 
and metbylamine (Leypiann, B. 16, 1234).—2 
By heating C.H.(NO J,NMe, [78®] in HOAo witl 
diromine (L.), or CrO, (Van Bomburgh, B. T, C 
8,260).—3. By nitrating the formyl, acetyl, o) 
oxalyl derivative of methyl-aniline (Norton a 
Allen, B. 18,1906; Norton a. Livermore, B. 20 
22781. 

Proj^tiee .—Yellow crystals, v. alcohol 

si. sol. not water. 

Di-nitro-di-methyl-anilins'' 
OA(NO,)rNMe,[4:2:l]. [87®], Formed fron 
0,H,Cl(NO^,and NMe, (Leymann, Alb, 12881 
PteparM aj slowly adding 600g. of dimethyl 
I aniune to a mixture of 6 litres of ordinary tMiK 
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BHO, and t litrM of water, cooled to 0*; the 
yield being 116° (Mertent, B, 19, 9198; ef, 
Weber, B, 10, 763). Large yellow points 
erystala or prieme. V. sol. alcohol, chloroform, 
benzene, acetic acid, and HOlAg. Heated with 
10 px. EOHaq it readily decomposes into di- 
nitro-phenol [lli°] and dunethylamine. Boiled 
with faming HNO, it is converted into tri-nitro- 
phenyl-methyl-nitramidaO,Hj(NOj),.NMe(NOJ. 

Salts.—B'HOl: nn8table.-B',H,01,Pt01,: 
granular pp., or large brownish-red pyramidd! 

Di-nitro-di.methyl.anUine 
C,H,(NOJ,.NMe,[6:3:l ?J. Formed by titration 
of dimethylaniline with dilate HNO, (eqnal vols. 
of HNO, (S.Q. 1’4) and water) without cooling, 
the yield being 16 p.o. (Mertens, B. 19, 2125). 
Golden-brown plates. Decomposes at 250°-272°. 
Soluble in phenol. It is attacked only By very 
strong KOH. Boiled with faming HNO, it is 
converted into di-nitro-phenyl-methyl-nitramine 
C,H,(NOJrNMe(NO.J, a crystalline body which 
explodes above 220 °. 

Tri-nitro-methyl-aniline C,H,N,0, m. 
C,H,piO,).NHMe. [111°]. Formed from 
C,H.,Cl(NOaS (pioryl chloride) and methylamine 
in hot alcoholic solution (Van Bombnrgh, 

B. T. O. 2 , 31,106, 306). Yellow needles (from 
alcohol). Gives off NMeH, whe" heated with 
KOHAq. 

Nitro- derivative C,Ha(NO,),NMe(NOJ. 
[127°]. Obtained from dimethylaniline (10 pts.), 
H,80, (100 pts.), and HNO?(200 pts. of S.G. 1-48). 
Obtained also from methyl-aniline and HNO, 
(Bomburgh), and by nitration of di-methyl- 
amido-phenyl naphthyl sulphone (Michler a. 
Schaoht, B. 12, 1790). Pale-yellow crystals 
(from alcohol). Yields picric acid on boiling 
with aqueous Na,CO,. Bedaced by tin and 
HClAq to tri-amido-phenoh 

Tri-nitro-di-methyl-aniline 0,H,(NOJ,NMe,. 
[188°]. Formed from pioryl chloride and alco- 
'nolio dimethylamiue (Van Bombnrgh, B. T. G. 
2,106; 8,260). fellow crystals (from benzene). 
Forms with picric acid the crystalline compound 

C, H,N,O.O.H.,(NOJ,OH [114°]. 

Tetra-nitro-methyl-aniline. Nitro- deri¬ 
vative 0,H(NO,),.NMe(NO,). [146°]. Formed 
from the preceding tri-nitro-di-methyl-aniline 
and HNO, (S.G. 1-6) (Van Bomburgh, B. T. O. 
8,274). Yellowish-white needles. On dissolv¬ 
ing in MeOH it yields 0,H(NO.,),(OMe).NMe(NO.J 
[99°]; alcohol forms C,H(NOj,(OEt).NMo(N03 
[98°] in like manner. Aqueous methylamine pro¬ 
duces OJI(NO,),(NMeH).NMe(NOJ [192°] and 
0,H(NO,),(NMeH), [236°]. H a few drops of 
a^ne m poured upon the nitro- derivative it 
eatohes fire. f • 

HITBO-KSTHYL-ZtrtHBAQUIirOirS 
0„H,0,(CH,)(N0J. [270°]. Prepared by nitra¬ 
tion of methyl-anthiaquinone by adding ENO, 
to its solution in H,SO, (Bdmer a. Link, B. 16, 
696), Sublimes in small white needles. SI. sol. 
altohol and etW, v. sol. nitrobenzene. 

TBI-HlTBO-IBMIBTHYL-BENZEirX 
C.Me,{NOJ, [1:3:8:4:6:6]. [209°]. Got by nf. 
tration (Jacobsen, B. 19, 2617). 

HIIBO-KEXHYLJBXHZOIO ACID v. Nirao. 
vouxna taw. 

KltieAi.«Mtkyl-btuoio aeld 0 ,H^O, i« 
0,H,Me,|^0|}.00,H. [196°]. Formed by oxi¬ 


dising nitro-V’-cumene (Sohaper, Z. 1867, 18). 
Blender needles.—OaA', 6aq,—BaA',9ag.—EtA'. 

p.HITB0-l(£THYI..C0DMABI£I0 ACID 
OMe:C.CO,H / 

C.H,(NOJ< / , ([.78°]. Obtained by 

O ( 

saponification of its ethyl-ether, whicn is formed 
by heating dry p-nitro-phenolsodium with chloro- 
aoetoacetic ether and dissolving the product (pro¬ 
bably p-nitro-phcnoxy-acetic ether) in cone. 
HjSO, (Nuth, B. 20,1332). Short yellow needles, 
ltd sol. hot water, alcohol, and ether; nearly 
insol., pold water. Most of the salts are sparingly 
soluble.—AgA' ^aq: small needles. 

Ethyl Ither EtA': [74°]. White needles. 

NITBOa- UETHYI - ETHYL - BENZENE v. 

NlTBO-XTHYL-TOLOltMB. 

NITBO - (B. 2 - Py. 2) - Diy°Yi.yL -IPy. 8) - 
ETHYL - auINOLINE 0,.Li„N(NOJ. [109^. 
Formed by nitration’of di-methyl-e^yl«guinol- 
ine (Harz, B, 18, 3391). Triclinic crystals. 
Easily soluble it. chloroform, m. sol. ether. 

Salts. — D'HOl* • easily soluble yqj&w 
crystals.— B',H.PtClg 2aq: short thick oiange 
crystals, sol. hot water. 

Nitro-(B. 2, 4; Py. 2)-tri-inethyl-{Pp. 3)- 
ethyl-quinoUne 0|,H„(NO,)N. [90°]. Formed 
by nitration of the base (of. p. 326}. Needles 
(from alcohol). It is accompanied by the d i - 
nitro- derivative 0 , 4 H„(NO,),N [162'6°] 
Waldbott, B. 23, 2272). 

DI-NITBO-MEXHYLIC ACID (so-called) 
CIIjNjO, i.e. CHg.NH.NO., ? By passing NO into 
ZnMe., there is formed CH3(ZnMe)N.,0„ which 
is decomposed by wateryieldingCH,(ZnOH)N,0„ 
whence CO, yields crystalline (CH3.N.,0,),Znaq, 
which is converted,’ by adding Na,00, to its 
aqueous solution, into very soluble OH,NaN.,0, aq 
(Frankland, 0. J. 11, 88). 

DI-NITBO-MEIHYL-MESIDINE Nitramim 
C„Me,(NO.,),NMe(NO,). [138°]. Formed from 
CgMe 3 H.,.NMe„ H,SO„ and HNO, (Klobbie, 
B. T. 0.'6, 31). Crystals, si. sol. ether. 

NITSO-MEIHYL-NAPHTHALENE 
C||H„NO.,. [81°]. Formed, together with the 
di-nitro- derivative [206°], by nitration of {$)■ 
methyl-naphthalene (Schulze, B. 17,844). Thin 
yellowish needles. 

DI.NITB0-(By. 8)-METHYL.(fi)-HAPETH0- 
ftDINOLlNE C„H,(NO.i.’°.*Four bodies of this 
constitution, melting at 227°, 230’, 205°-;212°, 
and 260°, may bo obtained, as well as a tetra- 
nitro- derivative [277°], by nitrating the (Py. 8)- 
methyl-(8)-naphthoqninoline which is formed by 
condensation of (i3)-n8phthylamine with paral¬ 
dehyde (Seitz, B. 22, 256). • 

NITBO - DI - METHYL - PHENYL - ACETIC 
ACIIb [3:6:2:1] 0,H,(OH.),(NOJ.OH.,.COJB. 

Nitro-m.aityl-aeetie acid. [139°]. Formed Iw 
heating,(6:3:f)-di-methyl-phonyl-acetio acid with 
dilate nitric acid (Wispek, B. 16,1679). Long 
fine needles. Sol. alcohol, ether, and hot water, 
insol. cold water. On reduction it gives barbo- 

mesyi (O,H,(CH.),<S^>0O). 

Salts. — A',Ca4aq : thick needlei.—. 
A',Ba4iaq: fine needles.—A'Ag. , 

Di-nitro-nMthyl-phenyl-aoetle aalA «. Sx- 
vr/no-TovitfUjKaB tea>. 
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NlTRO.METHtI>Qei»OLlNE. 


.■Qt7iiroi.iirx 
o-Nitro- 


tS. 4)-NlTE0Wi>«.8)-IIKTHn.. 

0,.H,N,0, ch:CN 0,0. N !OMe' 

quinaldint. [IST^'l. Formed, together with the 
isomeride [82°] b]|'nitration of (Py. S)-meth 7 l- 
quinoline (DoebnerY- Miller, B. 17,1699; Oer- 
deiseen, B. 92, 245),, Formed also b; the action 
of aldehyde on ^nitro-aniline. Hong needles, 
el. sol. cold water.—B'HCl: prisms.—B',HjPtCl,: 
■mall needles. 

(B. 1 or 8)-lfitro-(Py. 8)*methyl-qiiinollne 
0,H,Me(N0j)N. m-Mlro- guinaldine. Formed 
as above, and also by the action of aldehyde on 
in-nitro-aniline (D. a. M.). Slender nebdles, 
volatile with steam. — B'HCl prisms.— 
B'sHjPtCl,: needles. 

(B. 1 or 3)-Nitro-(B. 2)-methyl-'qninoUno. 
[117°]. Fo)^ed by nitrating (B. 2)-methyl- 
quinoline (Noei.'-^y, a. Trautmann, B. 28, 3665). 
Formed also from [2, 1, 4)-nitro-toIaidine, gly¬ 
cerin, picric acid, and H,Sd,. Needles. Yields 
a methylo-iodide. [190°]. 

(B. 4)-Bitro-(B. 2)-methyl-4ainoline 
CMe:CH Q.CH:CH fiQOor Formed from 

nitro-p-tolnidine (N. a. T.). Yellow needles. 

(B. l)-Nitro-(B. 4)-methyl-qmnoline 

CH:0(n6j. 0.CH:CH rggo. Formed from 

CH:CMo .C.N :CH' 

(4, 2, l)-nitro-o-toluidine and also by nitrating 
(B. 4)-methyl-quinoline. 

Nitro-methyl-quinoline. [127°]. Got by 
nitrating lepidine (Busch a.K8nigs, B. 23,2687). 

Hitro-(Ptf. 8)-metbyl-qainoline tetrahydride. 
Jfitroso- £fer»vafit;«C,ja„(NOJN.NO.[152°]. 
A. product of the action of nitrous acid on (Pp. 8) - 
methyl-quinoline tetrahydride (M6Uer, A. 242, 
814). Golden plates (from alcohol-benzene). 
Nitro-(Pp. 4)-methyl-qainoline tetrahydride 

NUro-kairoline. [94°]. 

Formed by careful nitration of kairoline (Feet a. 
KSnigs, B. 18,2390). Long red needles. 

(B. l)-llitro-(B. 2,4)-dl-mothyl-quinoline 
gMe:C(l<OJ.g.CH:gH j, ^ 

CH :CMe .OiN -.CH* “J 

nitrating di-methyl-quinoline, and also from 
nitro-m-xylidine [126°], glycerin, HjSO,, and 
picric acid (N. a. T.). Yellow needles. 

Kitro-(B. 2,''4; Py. 3)>tri-methyl-qninoline 
Formed by nitra- 

ting tri-methyl-quinoline (Panajotoff, B. 20,85). 
Needles.—B',H,PtGI,3aq: crystalline. 

Di • nitre - (Py. 4) - methyl • qnincline tetra- 
hydride O.H,(NOJ,<®|-^. XH - nitro ■ 

kairoUm. [148°]. Formed from kairoline, HOAc, 
and ENO, (Feer a. EOnigs, B. 18,2890). Golden- 
yellow plates, sCl. alcohol. 

DI ■ HITBO - DI • METHYL - BVLPHAHIDE 
0AN,S0. ».«. SO.,(NMeJfOJr [90°]. Formed 
iwm dl-methyl-sulphomide and HNO, (Franchi- 
mont, B. T. 0. 8,419). Crystals (from benzene). 

HITEO . METHYL'-. THIENYL METHYL 
KETONE 0,H,NSO, i^. 0,MeH(NO^8.C0.0H„ 
[121°]. Obtained by nitrating 04 MoH,S.OO.CH, 
(Demnth, B. 19,1861). Needles (from ether). 

M1TB0J)I.METHYL.THI0PHENS 
OAKBO, U. 80,Me,H(NOJ. Nitro-ikiosum. 


Oil, formed from di-methyl-lhiophene vspotit, 
BOAc, and HNO, (Messinger, B. 18,1688). 

NZTEO-KETHT^TOLDIDINE 0,H,.N,O, 
U. O.H.Me{NOANHMa [2:4:1]. [134°]. Obtmned 
by oxidation from ni^so-methyl-o-toluidina 
0,H,Me(NO).NHMe (Kook, A. 243, S09). Green- 
isn-yellow needles, sol. benzene. 

Nitro-methyl-p-toluidine 
0,H,'bIe(NO,).NHMe [4:2:1]. [ 86 °]. Formed from 
nitro-p-tolnidine and Mel (Gattennann, B. 18, 
148?; Niementowski, B. 20,1874). Bed needles 
(from alcohol) or tables (from benzene). 

Acetyl derivative [64°]. (260-265° at 
270 mm.). Plates.—B'C,H,(NO.;),OH. [212°]. 

Di-nitro-metbyl-o-toluidine. Nitro-deriva- 
tive. [2:4:6:l]0,H,Me(NO,J.;!lMo.NO,. [120°]. 
Formed from di-methyl-o-toluidine and HNO, 
(Van Fomburgh, B. !P. O. 8 , 895). Pale-yellow 
crystals. Potash converts it into methylamine 
and di-nitro-o-eresol. 

, Di-nitro-methyl-p-tolnidine 
C.H,Me(NO,),,NHMe [4:6:2:!]. [129°]. Obtained 
frontC„H,Me(NAcMe) and HNO, (A. L. Thomsen, 

B. 10, 1682; Gattennann, B. 18, 1487). Bed 
needles (from dilute alcohol). •• 

Nitrosamine 0AMe(N0,),NMe.N0. 
[125°]. Yellow needles. 

Nitro-derivative 0,H,Me(NO,)j.NMe.NO,. 
[139°]. Porme^fromdi-methyl-p-toluidine(l pt.), 
HjSO, (2 pts.), and HNO, (10 pts.) (Van Bom- 
burgh, B. T. C. 8 , 404). The same compound 
[130°] appears to be«fonned by the action of 
dilate HNO, on [ItdJCjHjMe.NAcMe (Norton a. 
Livermore, B. 20, 2268). Nearly colourless 
crystals (Bom boiling alcohol). Yields di-nitro- 
p-cresol on boiling with pota^. 

Tri-nitro-methyl-m-toluidine. Nitro-de - 
rivative [3:6:4:2:1] C,HMe[NO^,NMe.NO,. 
[102°]. Formed from di-methyl-m-toluidine and 
UNO, (S.G. 1'6) (Van Bomburgh, B. T. 0. 8 , 
418). Pale-yellow crystals. 

Tri-nitro-methyl-p-toluidine 

C. HMe(NO,),.NHMe [4:6:3:2:1]. [138°]. Formed 
by further nitration of nitro-Ibethyl-p-tolaidinc 
(G.). Yellowish crystals. 

Nitrc-di-methyl-m-tolnidine 
0,H,MefNOJ.NMc„ [84°]. Obtained by oxi¬ 
dising nitroso-di-methyl-m-toluidine with KMnO, 
(Wurster a. Biedel, B. 12,1800). Yellow needles. 

Di-nitro-di-methyl-m-tolnidine 
0,H,Me(NO,),.NMe,. [107°]. Prepared by ni¬ 
tration of di-methyl-m-toluidine dissolved in 
HOAc (W. a. B.). Yellow needles. 

Di-nitro-di-methyl-m-tclnidiae 
CAMe(NO,),.NMe,. [168°]. Formed from di 
methyl-»»-toIuidino,HNO, and H^SO, (W. a.B.). 
Less sol. alcohol than the isomende [107°]. 

(a).NITRO-NAPHTHALENE 0„H,NO,. Mol. 
w. 173. [ 66 °] (Mills, P. M. [ 6 ] 14, 27); [61°J 
P’Aguiar, B. 6,870; SchiE). (804°) (De Coninok, 
B. 6 , 12). S.V.S. 141 (Schifl, A. 228, 265). 
S.G. * 1-831 (Schroder, B. 12,1613). S. (88 p.e. 
alcohol) 2-8. Formed by nitration of naph¬ 
thalene (Laurent, A. Ch. [2] 69, 878; Beiisfein 
a. Euhlberg, A, 169, 88 ; Guareschi, B. 10, M4). 
Formed also by elimination of NH,ftom (a)-nitro- 
(a)-napbthylimine (Liebermanii, A. 188,286). 

Preparation. —By shaking naphthalene with 
nitric acid in the cold, and xeonstallising from 
alcohol or ligroln (B. a. E.; ef. Piria, A, 78, 82), 
Prepared also by stirring naphthaUna (280 1 ^) 
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«iUi • Uizton of HKO, (200pts.) ftndH,SO« 
(800 pta.) *t40°-(5Q“ (Witt, Ohem. Ind. 10. 216). 

Pale-yellow prisma. A few 
milligrammes projeotM into a red-hot test-tube 
oontaining nitrogen detonates slightly with a 
white flame; a larger quantity gives a red flame; 
with a still larger quantity no flame is seen 
(Berthelot, A. Oh. [ 6 ] 16,24). 

ReactUnu. — 1 . Beadily reduced to (a)-ngph- 
thylamine. Zino-dust aigd HCiAq yields chlori¬ 
nated naphthylamines.—2. PCI, forms (a)-ehloro- 
naphthalene.— 8 . Chlorine yields mono-, di-, fti-, 
and tetra-chloro-naphthalenes (Atterberg, B. 9, 
316, 926).—4. Bromine formsbromo-nitro-naph- 
thalene ri 22 ' 6 °], di-bromo-nitro-napbthalene 
[98°], and two tetrabromides.— 6 . HBrAq at 
196° yieldsO,J3,BrandC„H,Br,(Baomhaaer, B. 
4, 926).—6. GrO,in HOAo forms c-nitro-phthalio 
acid (Beilstein a. Enrbatoif, 0. 0.1881, 359).—7. 
Distillation over Hnc-dust produces (a 8 )-naph- 
thazine (Q. Schultz, B. 17, 47$. 

Tetrabromide C, 4 H,(N 0 JBr,. [181°]. G. 
(93‘6 p.a. alcohol) *26 at 16-2°. Formed ^rom 
nitro-paphthalene and bromine (Guaresohi, A. 
222, 286). JVhite needles. When kept at 187° 
in a current of air for some time it changes to an 
isomeride [148°] and C,JEt,Br(N 02 ) [122-5'g. 
When boiled with alcohol for a long time it 
changes to a second isomeride [173°], S. (93-6 
p.o. idcohol) '18 at 16'2°. 

( 8 )-Nitra.napbtbalene 0,»H,NOr [79°]. 
Formed by eliminating NH, from (2, l)-nitro- 
(a).naphthylamine (Lellmann, B. 19, 286; 20, 
891). Formed also by the action of precipitated 
Cu,0 (2 mols.) upon a solution of ( 6 )-diazo- 
naphthalene nitrite (1 mol.) obtained by adding 
a solution of 12 g. NaNO, in 40 g. water to a 
mixture of 7 g. of ( 8 )-naphthylamine, 16g. HNO„ 
and 260 ox. of water. The yield is small. 
(Sandmeyer, B. 20, 1496). Yellow needles, v. 
sol. alcohol. Volatile with steam. Beduced by 
zinc and HOAo to ( 8 )-naphthylamine. 

• a ’-Dl-nitro-naphthalene C„Hj(NOj), [lA*]. 
Mol. w. 218. [342°]. Formed, together with 
the (l,l')-isomeride, by boiling naphthalene with 
fuming HNO, or by heating it with HKO, and 
H.,SO, at 100° (Darmstadter a. Wichelhaus, B. 
6 , 253; D’Agniar, B. 6 , 87t*; Beilstein a. Kur- 
batofl, A. 202, 219). Formed also by heating 
nitro-(a)-nsphthoio acid [239°] with HNO, (S. 6 . 
1-8) (F-kstrand, B. 18, 2881). 

Properties. —Six-sided needles (from HOAo), 
T. si. sol. HOAo. A tew milligrammes thrown 
into a red-hot tube full of nitrogen detonate 
with reddish-white flame (Berthelot, A. Ch. [ 6 ] 
16, 26). 

Beactima .—1. Oxidised by HNO, (S.G. 1‘16) 
at 160° to c-nitroph 2 halio, s-di-nitro-benwio, 
and picric acids (BeiiStein a. EurbatoS, Bl. [2] 
84, 827).—2. POl, yields ('y)-di-ohloro-napb- 
thalene [107°]. * 

• 0 ’.Di-nitro-naphthaleae 0„H,(NO,), [1:1']. 

i l72^. S. (88 p.o. alcohol) -187 at 19°. S. 
benzene) *72 at 19°. 8 . (chloroform) 1*1 at 19°. 
formed, at the same time as the preceding, by 
nitrating naphthalene (Darmst&dter a. Wichel- 
haus, A. 162, SOI; Beilstein a. Enblberg, A., 
169, 86 ). Formed also by heating nitro-(a)- 
naphtholo acid [216°] with HNO, (8.0. 1-3) 
(Ekstrand, B. 18,2881), and by eliminating NH, 
from dl-iiitio-(6)-aaphthylamina (Qaais, A. gr. 


m. 

[2] 48, >87). Tables, more soluble in HOAo, 
chloroform, benzene, and acetone than the (1,4')- 
isomeride. 

Reactions. —1. Dilute, HNQ, at 160° yields 
di-nitro-phthalio acid [226°],, s-di-nitro-benzoio 
acid, and picric acids.—y PCI, forms C-^i- 
chloro-napbthalene andS-trit.ihloro-naphthalene, 

( 7 )-Di-nitro-napbthaIene C|„H,‘(N 0,).,[1:8]. 
[144°]. Obttined from di-niti:o-(^-naphthyl- 
amine [236°] by elimination of NH,(Liebermann 
a. Hammerschlag, A. 183,272). Yellow needles. 

(S)-Di-nitro-naphtbalene C,„H„(NOJ, [1:8'?]. 
[362°]. Formed by eliminating NH, from di- 
nitro-(B)-naphthylamine[238°] (Graebe a. Drews, 
B. 17,1172). Yellow needles, v. sol. alcohol. 

' a '-Trl-Lltro-napbthalene 0„H,(N0J,. Mol. 
w. 263. 1^22°]. Formed by further nitration 
of ‘ a ’-di-nitro-naphthalene (D’Aguiar, B. 6,872, 
897). Monoolinio crystals, v. sol. HOAo. 

•fl’-Tri . nitre • naphthai'-.v 0,,Hi(N02),. 
[213°], S. (88 F.O. alcohol) -06 at 23°. Ob¬ 
tained by further nitration of ‘ f, ’-df-nitro- 
naphthalene (Daureat, A. 41, 98; D’Aguiar; 
Beilstein a. Enhlberg, A. 169, 96). Formed a[so 
by eliminating NH, f.om tri-nitro-(a)- or<(8)- 
naphthylamine (Stacdel, B. 14, 901; A. 217, 
174), and by the action of fuming HNO, and 
cone. H,SO, on nitro-(a)-naphthoio acid 
(Ekstrand, B. 19,1131). Prisms (from HOAo), 
T. si. sol. HO Ac and ether. 

( 7 )-Tri-aitro-uspbthalene 0, JH,(NO,),. [147°] 
(B. a. K.); [164°] (A.). 8. (90 p.o. alcohol) •!! 
at 18'5°. S. (etto) *38. B. (benzene) 1*06 at 
18*6°. Obtained by boiling ‘ n’-di-nitro-naph- 
thalene for a few minutes with H,SO, and faming 
HNO, (Beilstein a. Euhlberg, B. 6, 647). Yellow 
plates. 

* a ’-Tetra • nitro^> naphthalene C,,H,(NO,), 
[259°]. Formed by boiling ‘ o’-di-nitro-naph¬ 
thalene with HNO, and H,SO, for some hours 
(A.; B. a. K.). Crystals (from chloroform), 
almost insol. alcohol. 

‘ 8 ’-Xetra - nitre - naphthalene 0,jH,(N0X. 
[200°]. Formed by heating ‘ 0 ’-di-nitro-napn- 
thalene with laming HNO, for 4 days at 100° 
(Lautemann a. 48’Aguiar, Bl. 8,261). Asbestos¬ 
like needles (from alcohol). Explodes when 
heated. 

Refermees. —Bbomo-, Chlobo-, and Iono>, 

NITBO-NAFHTBXLENE. 

BITBO-NAPBTHALENE DICABBOXYLIO 
ACID 0,JHJN0J(CO,H>.,. Nyro-naphthalic add. 
Got by oximsing nitro-ftcenaphthene (Quincke, 
B. 21,1464). Yellow needles. On heating it yields 
an anhydride [220°].—CaA" aq.—(NHJ,A" aq. 

< a ’ - NITBO - NAPHTHALKNE SULPHONIO 
ACID C,.H.(NO,)(SO,H) [1:4']. Formed from 
(o)-nitro-napnthalene and faming IJjSO, or 
0180,H (Laurent, C. B. 31, 637; Armstrong a. 
Williamson, 0. J. Free. 2, 233; Erdmann, A. 
247,811). Formed also by nitrating naphthal¬ 
ene (o)-sulphpnic acid (Cleve, Bl. [2] 24, 606). 
Btraw-yellow prisms (containing 4aq), v. sol. 
water, el. sol. dilute H,80,. Tastes bitter. Its 
E salt distilled with E,Cr,0, and HCi gives 
ohloro-nitro-naphthalepe [111^ and di-chloro- 
nitro-naphtlmlene [86°]. Sodium-amalgam rs- 
dnees it to (a)-naphthylamine and H,S0, (Clsns 
•. Graefl, B. 10,1808). 

Balts.—EA'iaq. 8.9*1 ntl8°.—NH,A'llaq. 
—NaA'iaq.—Mgi'.Baq.—CaA',2aq.—BaA'jSaq. 
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— ZnA',684. — PbA'.Si^. — MnA',2a4. — 
OuA'j4aq.—AgA': monoolinio prigna. 

Sthffl ether EW. [101®]. 

Chloride 0„k(N0J(S0,Cl). [118»]. 

Amide [m-]. 

HitTO-]iapht)iaie^<s-‘ ^ '-aolpbonlo aeid 
0„H,{N0j()(G0jH)[liH']. Formed, together with 
two or more isomerides, by nitration of naph¬ 
thalene (8)-Bulphonia acid (Oleve, Bl, [3] 26, 
444), and, together with a larger quantity of the 
' a ’-acid and some of the 6-aoid heating 
nitfo-iiaphthalene with H^SO, oontaimng eroesf 
of SO. at 100® (Palmaer, B. 21, 8260). Yields 
C,.H.C1. [48®]. 

S al t8.-KA'.—HH.A'.—NaA'Saq, -BaA'. aq. 
S.-116at22®.—MgA',7aq.-CaA',aq.—ZnA'j6aq. 

- PbA'. 3aq.—Mn A . 6aq.—OuA'.Oaq.—AgA'. 

Ethyl e^erMk’. [116°]. 

CAforidet]-,EJNOJ.SOjCl. [126®]. Mono- 
clinio oryatals; o:6:i = 'MO:!: "SSI; P = 81° 28'. 

Anfidor [184°]. Yell<?widi needles. 

(Y)-Nitro-naphthalene snlphqnio aoid 
0,;a.(N0.)(S0.H)[l;3]. Formed, together with 
the “3 ' and (0)-isomeridc9, by nitration of naph¬ 
thalene (8)-sulphonio acid (Cleve, B. 19, 2170). 
Its chloride on heating with PCI. yields 0,.11,01, 
[61°].—KA'.-NaA'.-BaA', 3aq.—PbA', 8aq. 

Ethyl ether EW. [116°]. 

Chloride 0,.H,(NOJ.SO,C1. [140°]. 

Amide [226°]. Long needles. 

(0)-Nitro-naphthalene snlphonio acid 
0,.H,(NO,)(SO,H) [1:2']. TheBasaltis themost 
soluble of the Ba salts of the acids obtained by 
nitration of naphthalene (8)-snlphonio acid 
(Oleve, BJ. [2] 29, 416; B. 21, 8264). Occurs 
also among the products of sulphonation of 
(a)-nitro-naphthalcne (Palmaer). Its chloride, 
heated with PCI,, yields 0, J3.C1, [62®].—KA' Jaq. 
—NaA'iaq.-NH,A'.—BaA',3aq. S. (of BaA',) 
Hat 100®; -20117®.—CaA',2aq.-MgA',9aq.- 
PbA'.Saq. — MnA', lOaq. — CoA',8aq. — 
Zn A', lOaq.—AgA'. 

Ethyl ether EiE'. [107°]. Heedles. 

0 hloride [167°]. Yellow needles. 

Amide [22^®]. Needles. * 

Kitro-naphthalene snlphonio acid 

Formed, together with 
the (1:1'> and 1:4') isomerides by nitration of 
naphthalene (a)-salphonio acid; the acids being 
separated by crystallisation of their chlorides 
from benzene (Cle‘.^’7. 23, 958). Yellowish 
crystalline mass.—EA'.—NaA'aq.—CaA',2aq. S. 
3-7 at 17°; 7 at 100®.—BaA', aq. S. 1-6 in the 
cold: 8 at 100®.—PbA', 6aq.—AgA': needles. 

Methyl ether MeA'. [117®]. 

Ethyl ether EiM. [93°]. 

OAIdrids 0„H,(N0,)S0,C1. ‘[99°]. 

Amide [188°]. Octahedra. 

Kitro-naphthalene snlphonic acid , 
0„H.(N0J(S0,H) [I:!*]. A product of the nitra¬ 
tion of naphthalene (a)-8nlphonio abid (G)eve, B. 
28,962). 

Chloride [101°]. 

■a’-Hitro-naphthaleiM disnlphonlo aeid 
0„H^(N0J<S0,H),,[4:2:2'I. Obta^ed from its 
chloride, wniob is formed by nitrating naph¬ 
thalene * a’-dbulphonio chloride 
(AUn, Bl. [2] 89, 63; Bn. 2,166). Needles, y. 
e. sol. water.—Na,A"6aq.—B1,A" 8aq.—OoA" Oaq. 
—BaA''6aq.-PbA''4aq.—Ag,A"8aq. * 


OhIor<(IsO,A(NO,)(SO,Ca)r [ 141 °]. ]!Wlh 

POL it yields d-tn-cdhloro-naphthalene. 

A-mide. 1287'n. 

‘g’-Nitro-naphraalene disnlphonic aoid 
0,.H.(N0,){S0,H),ll:3:2'J. Formed by nitrating 
naphthalene ‘ $ ’-disulphonioaoid (A14n). Scales. 

—Na,A" 2aq K,A".—CaA"2aq.—BaA" 2aq.— 

PbA" 2aq.—Ag,A" 2aq. 

Cfhloride 0„H.(N0,)(S0,C1),. [186°]. 

With POL it gives (•y)-trll’-chloro-naphthalene. 
il f»»o« [above 800°]. Needles. 
Oi-nitro-naphthalene ' a ’.disnlphonic acid 
C|.H,(NOj),{SO,Hk Obtained from its chloride 
which is formed by nitrating naphthalene 
• o ’-disnlphonic aoid (Aldn).—K^".—K,A'' 4aq. 
—BaA" 6aq.—Ag,A" aq. 

Chloride [219®]. Needles (from benzene). 
Am>ide O..H.(NO,),(SO.,NH.Jr [o. 806®]. 
Pen.NITBO-{a).NAPHTHOICI ACID 
0,.H.(N0J(00,H)[1:1']. [216®]. S. -04 in the 

cold. S. (alcohol) 6. Formed, together with 
the (l,4')-isomeride by nitrating (o)-napththoio 
aoid ^'Kdohenmeister, B. 3, 739 ; Bkstrand, B. 
12, 1393; 18, 78, 2881; 19,1138; J. pr. [2] 38, 
IbO) 276), Prisms, v. sol. alcohol.' Yields on 
nitration di-nitro-naphthulene [170°]. 

Salts.—NaA'.-CaA',3aq. S. 2 at 16°.— 
BaA', 6aq.—Pl^A', aq: yellow prisms. 

Ethyl ether Etk'. [69°]. Octahedra. 
Amide O,.H.(NO,)(CONHJ.[280®l. Needles, 
converted by cone. HGlAq at 170 into 

O..H,01,<^J> [261°]: 


Nitro-(a)-naphthoio acid 
0,.H.(N0,)(C0.,H)[1:4']. [239°]. S. -02 at 16°. 
S. (alcohol) -6 at 16®. Formed as above, and 
also by saponifying its nitrile which is obtoined 
by nitrating the nitrile of (<<)-naphthoio aoid 
(Graeff, B. 14,1063 ; 16, 2250; Eketrand, J.pr. 
[2] 38, 241). Needles. HNO, (S.G. 1-3) converts 
it into di-nitro-naphtlialene [212°].—NaA'Oaq. 
—CaA',2aq. S. -63 at 15®.—BaA',8Jaq: yellow 
needles. —PbA', 6.5aq. 

Methyl ether MeA'. [llt>°]. 

Ethyl ether Etk'. [93®]. 

Isopropyl ether Vtk'. [101°]. 

Nitrile 0„H.(y0,)0N. [206°], 

( 7 )-Nitro-(a).iiaphthoio aoid [266°]. Formed 
by heating its nitrile with HCI Aq at 160° (Graeff, 
B. 16,2252). Needles (by sublimation). 

Nitrile [163®]. Formed, together with the 
isomeride [206°] by nitrating (a).naphthonitrile. 

* a’-Nitro-(8)-naphthoic acid [220°]. Formed, 
as well as the four following acids, by nitration 
of (3)-naphthoia aoid (Bkstrand, B. 12,1323). 
Needles.—CaA'r S. -28 at 16®. 

]Bithyl ether Eik'. (82®]. Needles. 

•)8’-Nitro-(/3)-naphtho?o aoid 
0„H.(NO,)(COJH)[l'or4':2]. [298°]. Formed as 
above (Ekstrand, B. 18, 1207; I. pr. [2] 42, 
375). Obtained also by saponifying its nitrile 
(Graeff, B. 16, 2262). Needles, m. sol. hot alco¬ 
hol.—EA'aq.—^NaA'2aq.—CaA', Saq. S. '12 at 
16®.—BaA',4aq. 

Methyl ether MeA'. [112°]. Needles. 

Ethyl ether EtA'. [109°), Needles. 

’ Isopropyl ether PrA'. [76°]. Needles. 

NitriU C,A(N0,)0N. [178°]. Formed 
by nitration of (ff).nBphthoic nitrile. Needles. 

{ 7 )-Nitro-( 8 )-naphthoto aoid [269°]. Formed 
asaMva. Neemes, y. soL aloohoL 



NlrtO-ltAPaTHOt. 


BtytithirVitk'. [98®]. 
[>)-intro-(8)-]iapht]toio Bold 
0,A(NOJ(00^)[4'orl':2]. [288®]. S. (al- 

oonol) •26 in uie cold. Formed as above (Ek- 
atrand, Xpr. [2] 42, 292). Needles. Yields di* 
nitro-naphtboio acid [226°] with fuming HNO,. 
—NH,A'.—NaA' 2aq.-BaA', Saq.—OaA', d^aq. 
8. 'Id in the cold. 

Sthyl ether'EtA.'. [121°]. Plates.* 
(e)-Nitro-{8)-naphAoio acid. [285°]. One 
of the products of the action of HNO,«(S.Q. 
1'42) on (8)-naphthoic acid (Ekstrand, J.pr. [2] 
42, 804). Stellate needles (from alcehol). 
Ethyl etherEtA'. [75°]. Needles. 
l>i-nitro-(a)-naphthoio acid 
0,„HiN0j),C0,H [4:4':1]. [266°]. Obtained by 
nitration of (o)-naphthoio acid and of (1,4')- 
nitro-naphthoic acid (Ekstrand, B. TH, 1600; 
19, 1984; 20, 219, 1853; J. pr. [2], 38, 2.59). 
Prisms or needles {from alcohol). Reduced by 
tin and HClAq to naphthylene-diamine [65°], 
lIjS in alkaline solution forms 0 ,JEl 5 Nj.C 0 jH (?), 
a bluish-violet pp. —NaA' 6aq.—BaA', lj.]aq.— 
CaA'-i 3aq: needles. S. -7 in the cold. 

Eth'f, ether EiA'. [143°]. Needles. 
l)i-nitro-(a)-naphthoic acid 
C,,,H;,(NO,),CO.,H. [215°]. Formed, together 

with the preceding acid, by nitrating (o)-naph- 
thoio acid (Ekstrand, B. 19, 1984; J. pr. [2] 38, 
270). Needles or plates (from alcohol). Yields 
nitro-amido-iiaphthoio acid [o. 110°] on reduc¬ 
tion by H.S and NH,.-«CaA'.j. 

Ethyl ether EiA'. [137°]. Needles. 
I)i-nitro-(a)-iiaphthoic acid 
0,.H,(N0.,)^00.,H [4':1':1]. [218°]. Formed by 
nitrating nitro-(<i) nai)hthoio acid [239°], and 


Ti)-nitro-(a)-aaplitlt«ie aold 
0,ja,(N0J,00^. [286°]. Formed from di- 

nitro-(a)-naphthoio acid [266°], E„SO„ and 
fuming HNO, (Ekstre*!, B. 19,1987). Needles. 

Ethyl ether EW. v(m°]. Needles. 

Tri-nitro-(a)-inphthoio acid 
C,.H,(NO,),CO,H. [293°;. A product of nitra¬ 
tion of di-pitro-(a)-naphfiloio acid [266°] (B.). 
Oubes, si. sol. alcohol. * 

Ethyl ether EitA'. [160°]. Needles. 

NITRO-(o)-NAPHfHOL 

j 0„H,(NO,)(On) [2:1]. [128°]. Formed, together 
'*with the isoineride [164°], from acetyl- or 
ben/.oyl-naphthylamine by nitrating and boiling 
the product with NaOHAq (Andreoni a. Bieder- 
mann, B. 6, 342; Liebermann a. Dittler, A. 183, 
246; WSrms, B. 16, 1815; Lellmann, B. 19, 
802). Obtained also by oridising (Sl-naphtho- 
quinone (3)-oxim (Fuchs, 629); and by 

the action of nitrons acid jq (.i).rjaphlhyiamine 
at 100° (Deniiiger,-d. pr. [‘i] 40, 300), Yellow 
needles, si. sol. water, m. sol. alcohol ; volatile 
with steam.—H a' aq.— BaA'.^Saq : red needles. 

Nitro-(a)-naphthol C,„Hj(NO.,)(OIH 1*4:1]. 
[164°]. Formed as above, and also by "le ac¬ 
tion of (nascent) nitrous acid on (o)-naphthyl- 
aniine in the cold (Deninger, J. pr. [2] 40, 800). 
Golden needles (from water), not volatile with 
steam; v. e. sol. alcohol. Yields di-nitro-naph- 
thol [138°] on nitration. By successive reduc¬ 
tion and oxidation it may be converted into 
(a)-nai>hthoquinono.—KA'.—NaA '5 2aq: crimson 
needles, bluish-red when anhydrous.—BaA', aq. 
—BaA',3aq (Hiibner, A. 208, 325).—CaA',8aq. 
—PbA',: scarlet powder.—AgA'. 

Nitro-(8)-naphthol. Ethyl ether 
C,oH,(NO,)(OEt) [1:2']. [73°]. Formed, io- 


occurs among the products of the action of , -,. . - ;.. . , „ 

fuming HNO, on (a)-naphthoio acid (Ekstrand, ! gether with the ethyl ethers of the two folloirtng 
B. 20,220; J. pr. [2] 38,267). 'I’rimetric crystals ; isomerides, by nitrating 0„,H,(OEt) dissolved in 
(from alcohol); o:5:c = -973:l;l-442. Yields a | HOAc (Gaess, J. pr. [2] 43, 26). N<>o3lo= 


lactam of di-amido-naphthoic acid on reduction. 
—CaA', 7aq: yellow needles, v. e. sol. water. 

E thyl etl^r EiA'. [129°]. Needles. 

Di-nitro-(i8*nsphthoio acid 
0,„H,,(NO,),CO,H. [220°]. S. (alcohol) 1-7 in 
the cold. Formed, together with the isomeride 
[148°] by dissolving (PJ-naphthoic acid in 
fuming HNO,. Formed also, in like manner, 
from nitro-(8)-naphthoio acid [288°] (Ekstrand, 
B. 17, 1602; J. pr. [2] 42, 300). Needles (from 
alcohol). Yields by reduction nitro-amido-naph- 
thoic acid [235°] and di-amido-nnphthoio acid [o. 
280°].—NH,A' aq. S. '35 in the cold.—BaA',6aq. 
—CaA', 4aq. S. "06 in the cold. 

Ethyl ether EtA'. [141°]. Needles. 

])i-iiitro-(8)-naphthoio acid 
0„H,(NO,),CO,H[l:»':2]or[4:4':2]. [248^. B. 
(alcohol) 1-0 in the aold. Formed as above, and 
also by nitrating nitro-(8)-naphthoic acid [293°] 
(Ekstrand,®. 17, 1602; J.^. [2)42,286). Rect¬ 
angular prisms. Reduced by FeSO, and NH, 
to di-amido-naphthoic acid [202°].—NH,A' aq.— 
NaA' 4aq.—BaA', 8aq.—CaA', 6aq. 

Ethyl ether EtA'. [166°]. 

Tri-iutro-(a)-nxplitholc acid 
0„H,(NO,),qO,H. [288°]. Formed in small 

quantity by the action of H,SO, and HNO, dn 
nitro-(o)-naphthoio acid [216°] (Ekstrand, B. 19, 
1181; J.pr: p] 88, 872). Wedge-shaped needles 
(from alcohol). .Tastes very bitter.—CaA',6aq. 

Ethyl ether Et^. [131°]. Prisms. 


Needles. 

Nitro-(8)-naphthol. Ethyl ether 
0„H„(NOJ(OEt) [2:2']. [114°]._ Needles. 

Yields on oxidation nitrophthalic acid [114°]. 

Nltro-(8)-nB;ihthol 0,„H,(NOA(OH) [1:2]. 
[103°]. Forijjed by oxidising the (a)-oxim of 
(3)-naphthoquinone (Stenhouag a. Groves, O. J. 
32, 61), or by boiling the acetyl derivative of 
nitro-(3)-naphthylamine with NaOHAq (Lieber¬ 
mann a. Jacobson, A. 211, 46), Formed also by 
the action of (nascent) nitrous acid on (3)-naph- 
thjlaniind (D*)* Needles. By reduction fol- 
lowed by oxidation it-.„ -y*be converted into (3)- 

naphthoquinone. _ , 

Accfj/Zcicrioo<ioeO,,H,(NOJ(OAo). [61 ]. 
Yields C,„H,.(NHAo)(OH) on reduction by sme- 
dust and HOAc (Boltohcr, B. 16,1933). 

defivaiive 0 ,«HJN 02 ){ 0 Bz). 
[142°]. Yields 0„H,(NHBz)(OH) oif reduction. 

Ethyl etherEtA'. [104^. Yellow needles 
(\Wttkamp, B. 17, 393; Gaess, J.pr. [2] 48,22). 
Dl iiitro-(a)-naphthol 

0„,HJN0J,(0H)[4:2:1]. J^rtiueyell^. [188°1. 
Formed by the action of HNO, on (o)-naMthol: 
(a)-naphthol snlphonio acid, and (2,1)- or (4,1)- 
nitro-naphthol (Martius, Z • [2] 4,80} Darnistildtai 
a. Wiohelhaus, A. 165,299; Liebermann, A. 188, 
249). Fonned also by boiling diazonaj^hthalent 
chloride or sulphonate with dilute nitric Mii 
(Martins; Nevile a. Winther, O. J. 87, 682) 
Bulphur-yellow crystals, nearly insoL birilint 
. water, si, sol. alcohol. Not volatUc with steam 
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Tieldii phtbalio aoid on oxidation. lU saltd d;e 
wool yellow. Poisonous; *4 g. killed a dog 
(Weyl, B. 21, 2191).—NH,A' aq.—Na.,A" aq.- 
CaA', 6aq.—SrA', 3^.—BaA', Saq.—AgA'. 

Ethyl ether EtA'. [88°]. Needles. 

])i-nitro-(i3)-napbtjbl 

C,.H,(NO,)j(Op)[l!2':2j. [194°]. Formed by 

heating (j3)-naphthol with alcohol ^d HNO, 
(Wallach a. WioheHiaus, B. 8, 846). "Prepared 
by boiling a solution of (8)-diazonaphthalene 
chloride with HNO, (Graebe a. Drews, B. 17, 
1170). Yellow needles. Byes deep yellow. On 
oxidation it yields nitro-phthalic acid [160°].— 
KA'2aq: yellow needles.—Ba'Aj aq (rj6we,B. ?3, 
2542).—AgA': scarlet pp. 

Ethyl ether EtA'. [138°] (Graeb^ ; [144°] 
(Qaess). Formed by nitrating the compounds 
C,.H,(NOJ(OEt) [114°] and [104°]. Yellow 
needles. ConvWiai by NH, into di-nitro-naph- 
thylamine [238’].^>t 
I Di-nit;;o-(8)-naphthot < 
C„H.(NO,),(OH)[l;l':2']. [198°]. Formed from 
its ether by saponifying with alcoholic potash 
(Gaefs). Plates. Yields nltrophthalio acid 
[212° 01 218°] on oxidation.* 

Ethyl ether EtA'. [216°]. Obtained by 
nitratingC,oH,(NO.J{OEt) [1:2] (Gaess), and also 
from the [1:2'] isomeride. Needles. Possibly 
identical with the following isomeride. 

l}i-iiitro-(/9)-naphthol 
C,A(N0,),(0H)[4':1':2]. 

Ethyl ether EtA'. 
nitrating S(C,,H,.OEt )2 
3356). Orange needles, 
nitro-phthalic acid on oxidation. 

Iii-nitro-(a)-naphthol C,„H|(N 02 ) 3 (GH). 
[176°]. S. ‘28 at 16°. Formed from di.nitro- 
(a)-naphthol, H^SO,, and HNO, (Ekstrand, B. 
11, 161; Diehl a. Merz, B. 11, 1662). SmaU 
crystals. Yields di-nitro-phthalic acid [213°] 
on oxidation.—KA' aq. S. '25 in the cold.— 
NaA' aq. S. 3 in the cold. - NH,A'. S. -16 in 
the cold.—BaA'j 2iaq. S. -09.—CaA', 8}aq. S. 
•4.-AgA'. 

Methyl ether MeA'. [124°]. Got by 
nitrating C,,H,01tCe (Staedel, B. 14,899 ; A. 217, 
172). Yellow plates. 

Ethyl ether EtA'. [148°]. 

Tri.nitro-(8)-nqphthol C„H,(NO,),OH. 

Methyl ether MeA'. [218°]. Got by 
nitrating 0,„H,0Me (atsc^l). 

Ethyl ether EtA'r*ll86°]. 


[215°]. Formed by 
(Onufrovitch, B. 23, 
Yields (6, 8, 2, l)-di- 


Tetra-nitto-(o)-r. aphthol C,oH,(NOJ,OH. 
[180°]. 8. (benzene) -45 at 18°. Formed by 
boUing C,Jl,Br(NO,), [170-6°] with Na^COjAq 
(Merz a. Weith, B. 16, 2714). Yields di-nitro- 
phthalie (wid [227*] on oxidation.—NaA' 2aq. 
8. -1 at 19°.—CaA', 2aq.—BaA', 3aq.-AgA' 3aq; 

DI.Hn'EO.(a)-NAPHTHOI. SBlP^oAlO 
ACID C„H,N,SO. , 

0A(so.H)<gg;ggo*>. Naphthol yellow 

8 . Formed by warming (o)-naphthol trisul- 
phonic acid with dilute nitrfc aoid at 60° (Lauter- 
bach, B. 14, 2028). Obtained also from mono- 
ox dt-sulphonio acids of (a)-naphthol in which 
one SO,H is in a different ring to the hydroxyl.' 
Dong yellow needles. Very powerful dye, pro- 
dneteg a -reiy fast greamsh-yellow shad*.—. 


E,A'': T. sf. sol. eold water. Rot poisonotti 
(Weyl, B. 21,2191). 

Di.iiltro-(a)-naphthol sulphonie aeid 

C,oH,(NOJ,(OH)(80,H)[4';a::2:4].Orocei&i.j/eifoa>. 
Formed by warming (8) .naphthol (a)-sulphoniC 
acid with dilate HNO, (Nietzki a. Zflbelen, B. 
22, 464).—EA': golden scales. 

NITB0-(8)-NAFHTH0QlTIN0RE 
C|„H,(N0J02. [158°]. Formed by nitrating 

(Oj-naphthoquinono (Stenfiouse a. Groves, A. 
194, !i03: C. J. 33, 416; 46, 299). Crimson 
plates (from HO Ac), si. sol. ether and water. 
With alcohqlic aniline it forms the compound 

C,oH.(NOJ(OH)<gpj^ [253°] (Korn, B. 17,908). 
p-Bromo-aniline forms the corresponding body 
O..H,(NOj)(OH)<g [246°] (Brauns, B. 

17,1133). The corresponding o-toluide melts at 
240°, the p'toluide at 241°. Excess of aniline in 
benzene forms yellow needles of C„H„N.p,. 
[18()°]. Hydroxylamine hydrochloride in pre¬ 
sence o4 HOAc forms a salt 0|„HsN0,(NH,0H) 
[141°], which on boiling with HOAc yields 
nitro.hydro-(8)-naphthoqainonc (XoeW'Hng, B. 
23,179). 

Nitro-( 7 )-naphthoquinone. [208°]. Formed 
by oxidising nitro-acenaphthene (Quincke, B. 21, 
1460). Yellowish-red needles, yielding with 
aniline C„H,0,(N0.J(NHPh) [ll® ]; and, with 
diphenylamine, C,„H,0,(N0J(N Ph,). 

NIIE0-(«>)-MNAPH€HYL C,.H,.C,JH.NOr 
[188°]. Formed from dinaphthyl, HNO,, and 
HOAc (Julius, B. 19, 2549). Orange plates. 

Di-nitro-dinaphthyl C„H„(N0,).C,„H4N0,). 
[280°]. Formed by nitrating dinaphthyl (J.). 
Yellow needles, insol. alcohol, v. si. sol. C„H,. 

Tetra-nitro-dinaphthyl 0.i„H|„(NO,),. Formed 
from dinaphthyl and faming HNO, (Lossen, A. 
144, 77). Amorphous orange powder. 

Tetra-nitro-(88)-dinaphthyl. [150°]. Formed 
from isodinaphthyl and HNO, (Staub a. Watson 
Smith, 0. J. 47,104). Amorphous yellow powder. 

NITEO-(a)-NAFHIHYL-AUIDO-B£NZOIC 
ACID C„H,NH.O.H,(NO,).COJH[4:8:l]. Formed 
by heating (a)-naphthylamine with bromo-nitro- 
benzoic acid (Heidenfoben, B. 23, 3468). Yields 
on redaction the amido- aoid [90°].—NaA': red¬ 
dish-brown powder. 

Ethyl ether EtA'. [109°]. 

Nitre -(8)- naphthyl - amido - benzoie acid. 
Formed in like manner from (8)-uaphthylamine 
(H.). Brick-rod crystals, insol. water.—NaA’. 
Ethyl ether EtA'. [127-6°]. 
NITEO.(a)-NAFHTHYLAmN£ 
C,.H„(NO,)(NH,)[2:l]. [144°]. Formed by sa- 
ponifying its acetyl derivative, which is pro¬ 
duced, together with that of the (4, l)-isomeride 
[190°], by nitrating the acetyl derivative of 
(a).flaphtbylamine (Lellmann a. Bemy, B. 17, 
109; 19, 236, 796). Bed monoolinio prisms 
(from alcohol). Converted by boiling alcoholio 
potash into nitro-naphthol [128°]. 

Aeetyl derivative C,,^(NOJ(NHAo). 
[199°]. With 1 mol. of the (4, l)-isomeride it 
fprms a compound [170°]. • 

Di-acetyl derivative OuH,(NO,)(NAc,). 
, [116°]. Got oy using Ao,0 at 140°. 

Beneoyl derivative 0„EL(N0,)(NHBz). 
t^76”] [Worms, B. US, 1814). -Yields benzen^ 
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dS5 


Haplillijleoa-diamlile [SIO*^ on redaotion with i 
tin and HOI (Hilbner, A.. 208, 824). I 

KitrO'^ai-naDhthTlainino 
0,^.(NOyNBy[4:l]. [190°]. Formed as above 
(Tjiebermann, A. 188, ^2; L. a. B.). Orange 
needles (trom alcohol). Yields naphthalene- 
diamine [186°] on reduction. 

Acetyl derivative [190°]. 

Di-acetyl derivative [144°]. e 

Benzoyl derivative [224°]. Yields nitro- 
napbthol [1G4°] on boiling with potash. 

Mitro-(R)-Baphth]rl8mine 
C„H,(NOj)(NH,) [4':1]. [119°]. Formed by re -1 
duction of ' a ’-di-nitro-naphthalend with alco¬ 
holic NH, and H,S (Beilstein a. Kuhlberg, A. 
169, 81). Small red needles (from water). On 
elimination of NH, it yields (a)-nitro-naphthal- 
ene.—B'jH.,SO,2aq : needles, si. sol. c^d water. 

Sulphonic acid 

C,JH.(NOj)(NHJ(SO,H)[4':l:4]. Formed from 
(1, 4)-napbthyIamine snlph^onic acid by acetyla¬ 
tion, nitration, and subsequent saponiGcation 
(Nietzki a. Zubelcn, B. 22, 451). Co'ourless 
needles. Potash yields nitro-naphthylamine. 

NitrO]/6)-napbthylamine 
0,.H,(Nd;)i(NH,) [1:2]. [127°] (L. a. J.); [124°] 
(Meldola, C. J.A7, 620). Formed by saponifying 
its acetyl derivative, which is obtained by nitra¬ 
ting the acetyl derivative of (. '.'-naphthylamine 
(Liebormann a. Jacobson, B. 14, 806, 1792; A. 
211, 42). Orange needles, sol. hot w.atcr. 

Acetyl derivative 0,„H,(NOj){NHAc). 
[124°]. Heduced by tih and HOAo to etticnyl- 
(afl)-naphthylene-diamine (Fischer a. Hepp, B. 
20, 2473). 

Di-nitro-(o)-naphtbylamineO„Hj(NOj)8(NHJ. 
[4:2:1] [239°] (Witt, B. 19,2032). Obtained from 
its acetyl derivative, which is formed by nitrating 
C,JH;NIIAc. The saponiOcation is effected by 
alcoholic NHj or by HjSO, (Liebcrmaim, A. 183, 
274; Meldola, B. 19, 2683). Formed also by 
heating di-nitro-(a)-naphthol with alcoholic NH, 

a . Lemon-yellow needles. Beadily oon- 
by potash into di-nitro-a-naphthol. On 
elimination of NHj, it yields di-nitro-naphthal- 


ene [144°]. 

Acetyl derivative f260’6°] (Ebell, A. 208, 
330); [247°] (L.). Needle's. 

Benzoyl derivative [262°]. Needles. 

Di-mtro-(i8)-naphthylsmlne 
C„H5(N0.,).,(NH.,). [242°]. Formed by beating 
C„H,(NO.,)8(OEt) [144°] with aqueous NH, at 
140° (Graebe a, Drews, B. VI, 1172; Gaess, 
J. pr. [2] 48,81). On elimination of NHj it yields 
di-nitro-naphthalene [161‘6°] or [167°]. Two iso¬ 
meric compounds 0|,H,(NOj),NHAo [185°] and 
[236°] are got by nitrating aoetyl-(fl)-naphthyl- 
amine (Masohke, C*C. 1886, 824). • 

Ol-nltro. (S) .naiAthylamine 
C,.H8(N08).,(NH,) [1:1':2']. [228°]. Formed 

from C,.H,(N08).,(0Et) [216°] (Gaess). Yields 
di-nitro-naphthalene [172°]. 

Bi-nitro-naphthylamine obtained from the 
C„H»(NOA8(OEt) [216°] of Onufrovitch (H. 23, 
8362) carbonises at 236°-260°. 

Tri-nitro-(a)-naphthylamins 
C,.H,(NO,),(NHJ. [c. 264°]. Formed frqpn 

c !h Nol^Et and alcohoUo NH, at 60° 
(Staedel, H. 14, 901; A. 217, 178). YeUow 

{ irisms (from toluene). On elimination of NH, 
I yields tri-nitro-naphthalene [181°]. 


M-nitro-(j8) naphthylamlM. Formed from 
0, A(^Oj),.OEt and NH, (8.). Yellow nee^es. 
Yields tn-nitro-naphthaleno [181°] on elimina¬ 
tion of NHj. , 

Tetia-nitro.(a)-naplithylaatine 
C,.H,(NOJ,NH,. [194°L Formed from 
0,„H,Br(NO,), and NH„>M^tb a. Weith, B. IB, 
2718). Yellow needles, s^ sol. alAihol. 

Ietra-8itro-(d).uaphthylainine [202°]. 
Formed from (l3)-bromo-tetra-nitro-naphthalen)! 
and NH, (M. a. W.). Yellow needles. 

Nitro-di.(8).uapbthyl-amiue. Benzoyl <2«- 
rtuafioe C,„H,.NBz.O,oH,NO,. [168°]. Got by 
nitrating (C|„H,),NBz (Bis, B. 20,2626). Nodules 
(trom alcohol) or prisms (containing C,H,) [96°] 
(from bet.zenel. Yields, on deduction, benzenyl- 
naphtltirlene-haphthyi-dit^ttfco [163°]. 

])i-nitro-di-(|8)-na;pc]l;iii,'sylXu<uine 
Oa,H„(NO,),NH. [S'lst'ii Fqased from di-(8) 
naphthyl-amine, HO.Ac, (Bis a. Weber, 

B. 17, 197). 

Tetra-nitro-di-(8)-iiHphthyl-aniCae* 
CmH,,(NO.,) 4 NH. [286°]. Formed by mixing 

di-(8)-naphthylamine, HOAo, and HNO, wtthoi'.; 
cooling (B. a. W.). Granules. On furthf* nitra¬ 
tion it yields hcxa-nitro-di-naphthy!-amine. 

NITRO-NAPHTHYLENE-UIAMINK. Di 
acetyl derivative, 0,„H5(N O J (N HAc),[2:4; 1] 
[o. 296°]. Formed by nitrating C,oH,(NHAo) 
(Kleemann, B. 19, 335). Yellow needles, yield- 
ing pbthalic acid on oxidation. 

DfNlTEO-(a)-DINAPHTHYIENE-OXIDE 
Oa,H|„(NO,).,0. [270°]. Prepared by nitration d 
(a)-dinaphthylene-ozide (Knecht a. Unzeitig 

B. 13, 1726). Yellow needles. 

Dinitro-(/3)-dinaphthylene.oxide 

C„<Ii„(N 02).,0. [221°]. Prepared by nitratioi 
of (/3)-dinaphthy[pno-oxide (K. a. TJ.). Orange 
1 * 6(1 1166(1163 

TETEA-NITEO-DI-NAPHTHYl-METHANE 
CH,jC„H,(NO,),l,. Formed from di-(a) 
naphthyl-racihane and HNO, (Grabowski, B. 7 
1606). Colourless crystals, decomposing at 260° 
270°. 

NITEO-(a).NAPHTHYl.PlPEBIDlNE 

C, „H.(NOJNe,H,„. [77°]. Formed by heatini 
(1, 4)-bromo-nitro-naphthaleffe with plperidin 
(Lollraann a. Biittner, B. 28, 1387). Yellov 
needles. Weak base. 

DI-NITEO-Dl-(a).NAPHTHYL DISULPHID: 
S(0,„H,.NO,),. [186°]. Fomied from nitro 

naphthalene sulphojjio qjiloride and HI (Cleve 
B. 23, 960). Greenis'hi;)’ellow scales. 

NIXEO-HITEOSO-ANTHHONE 0„H,N,0( 
[263°], Formed by boiling hydroanthracene 
nitrite (vol. i. p. 277) with alkalis (Liebermam 
a. Landshofl, B. 14, 470). Yellow needles 
yielding anthraquinone on oxidatioiv 

NITEO-OCTANE 0,H,NO,. (206°..912° 

Formed by distilling octyl iodide with AgNC 
(Elohler, B. 12, 1883). 

NITEO-OCXOIC ACID 0,H„(NOJO,. S.G 
IS 15)93. Formed by boiling the non-volatil 
acids of cocoa-nut oil for along time with HNC 
(Wirz,A.104,289). OU.—AgA'.—EtA'. B.G.1 
1'031. Oil. • 

NIXEa-OCXYL-BENZENE 0,N,(NO^O,H, 
The three isomerides may be got mtratin 
octyl-benzene (Ahrens, B, 19, 2721). o-Kitrc 
octyl-benzene carbonises at 130°; the w>-is< 
meride melts at 124°; the p- variety melts t 
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204*. They yield the ootteipo&dlng nitro-benz- 
oie aoids on oxidation by KMn(^. 

Di-nItro-octyl-beMen» C,H 3 {NOs),Oja„. 
[226°J. Formed by nitration of ootyl-benzene. 

IfITB04)FlANIC ACID ti. Ofiakio acid. 

NITEO-OBCIN 0 ,Bt,N 03 i.e. 
O.H 3 Me(NOJ(©H),. ;l.wo nitro-orcins [120®] 
and [116®] are forpied, together with an azo- 
coinponnd, by the action of a cold mixture of 
nitrous and nitric acids on an ethereal solution 
of oroin (Weselsky, B. 7, 439). They may bo 
separated by steam-distillation, the compound 
melting at 120° being volatile. The nitro-orcin 
[120®] forms Ba{HA.")j; the isomeride [116®] 
yields BaiHA")j8aq and BaA"3aq. By the 
action of HNOj and HNO, on the ethyl deriva¬ 
tive of orcin there are formed two compounds 
C3H3Me(B02)(0|l)(0Kt), melting at 54® and 
108® reBpeotiTely''\'Ki’selel!y a. Benedikt, M. 2, 
871). 

' Di-nitPj-oroin C,HMe(NO.j 3 (OH)j. [164-6®]. 
S. (alcohol) 6-6 at 16°. Form^ from di-nitroso- 
orcin,and cold dilute HNO, (S.H. 1-3) (Sten- 
hottse c. droves, A. 188, 368). Yellow plates, 
m. sol.' boiling water. May be sublimed.— 
Ba(HA''),aq. 

Oi-nitro-oroin [110®]. Obtained by satu¬ 
rating toluene with NO, (Leeds, A. C. J. 2, 416; 
J3. 14, 483). Golden needles (from alcohol). 
Dyes silk yellow. 

Tri-nitro-orcin C,Me(N02),(OH)y [163°]. 

Formed from oroin, H,SO„ and HNO, (Sten- 
honse, Pr. 19, 410; Merz a. Zetter, B. 12, 681). 
Yellow needles, v. sol. hot water. Explodes 
above 163°. Dyes the skin yellow.—K,A"! 
orange needles. — BaA” 3aq.—PbA".— 
amorphous orange-red pp. 

Methyl ether M.e..A". [69-6'^. 

Ethyl ether EtjL". [61-6®]. 

KITBO-OXINDOL 0,H.ON(NO,). Prepared 
by adding powdered KNO, to a solution of oxindol 
in HjBO. (Baeyer, B. 12,1313). Yellow needles, 
SoL alcohol. Begins to decompose at 176°. 

p-KlTBO-w-OXY-ACETOFHERONE 
0,H,(NOJ.CO.CH,OH. [121®]. ,,Formed by 

boiling bromo-niUo-acetophenone with NaOAo 
and HOAo, diluting with water, and boiling 
again (Engler a. Zulke, B. 22, 204). Sol. hot 
alkalis. 

Ritro.di>ozy-acetophenone 
C.H,(N0J(0H)rC0.c4- ;,142®]. Formed by 
nitration (Nencki a. SieWP, V. pr. [2] 23, 637). 

TETBA - NITBO-OXY-AU lOO-ANTHBAQUI- 
HORS 0.,H,N,O„ i.e. C,.H,(NO,),(NHJ(OH)0,. 
Chrysammidic acid. Formed by boiling ebrys- 
ammic acid 0„H,(N0,),(0H),0, with ammonia 
(Schnnek, A. 66,236; Graebe a. Liebermann, A. 
Suppl. 7,810). Olive-green needles, forming a 
dark-purple aqueous solution. Its salts explode 
when heated. < 

RITSO-OXY.AKIDO-BSRZOIO AGIO •- 
0,H,N,0.i.e. OJH,(NOJ(OH)(NHJOO^ [6:2t3:l]. 
[220®]^ Got by reducing di-nitro-o-oxy-benzoio 
acid (HSbner a. Babcock, B. 12,1346). Crystals. 

RITBO-OXT.AHII)O.DIFHSRYL. Acetyl 
<ier<»aficeO,H,(NHAo).C,H,(NO,)(OiP).[264°] 
(Schmidt a. Schultz, A. 207,347). Yellow needles. 

HIT BO - DI - OXT- DI AHIBO-XBI-FHSRYL- 
VSTHARX Di-methyl-ether 
0,EL(NO,)CH(C,H,fOMo)NBy- [108®]. Formed 
hy Heating j^ritro-benzoic aldehyde with ania* 


fdine sulphate and (Fischer, B. 16, 68(^ 
Golden needles (oontaming 0,By. m-Anisidine 
yields an isomeric body [189®] (Kook,B. -20,1662). 

RITBO-DI-OXY-AMI DO-fttflRORE CJH.N.O. 
t.«. 0.(NOJ(OH),(NH,)0,. The salt O.H,KiNlo! 
is precipitated on exposing a solution of 
0„(NO'J(NHJ(OH), in aqueous E,CO,ta the aic 
(Nietzki a. Benokiser, B. 18, 499). It forms 
coppery needles. 

RITBO-OXY-ARTHBAfliTTIHONE. Ethyl 
ether C,H,<^>CA(NO,)(OEt) [6:2:8], 

[243°]. Formed by oxidation of the nitroso- 
enthrone of the ethyl ether of nitro-anthrol 
(Liebermann a. Hagen, B. 16,1796). Colourless 
needles, si. sol. alcohol. 

Ritro-di-oxy-anthraqninone 0„H,(NOJO,. 
{(i).Nitro-l-liearin. [196°]. Prepared by nitra¬ 
tion of the di-acetyl derivative of alizarin 
(Schunck a. B6mer, B. 12, 687). Less soluble 
in alcohol and HOAo than the (i3)-iBomeride. 
Oxidised by HNO, to phthalio acid. Yields 
purpurih on warming with H.,SO,. 

Ritro-di-oxy-anthraqninone. {ffi-Nilro-ali- 
zarinl Alisarin orange. [244®]. Fdrmed by 
nitration of alizarin dissolved in HOAo (S. a.E.; 
Bosenstiehl, Bl. [2] 26, 63). Formed also by 
boiling di-nitro-oxy-anthraquinone with dilate 
(20 p.c.) NaOH (Simon, B. 16, 692). Orange 
needles (from benzene), si. sol. KOHAq. Dyes 
alumina mordants red andiron mordants reddish- 
violet. •• 

Di-acetyl derivative [218®]. Needles. 

Ritro-tri-oxy-anthraquinone C|,H,(NO,)0,. 
Formed from alizarin and faming HNO, 
(Strecker, Z. 1868, 264). Bed crystalline pow¬ 
der.-~K,A*^. 

Di-nitro-oxy-anthraqninone 
C,H,:C,O,:0.H(NO,),(OH)[l:3:2]. [270®]. 

Formed from oxy-anthraquinone and faming 
HNO, (Simon, B. 14. 404; 16, 694). Yellow 
needles. Dyes wool and silk orange.—KA'.— 
CuA',2aq.—MgA',6aq.—AgA'. 

Ethyl ether EtA'. [168®]. 

Oi-nitro-di-oxy-anthraquinone 
0„H,(NO,),0,. Di-nitro-purpuroxanthin. [260®]. 
Formed from purpunoxanthin and cold HNO, 
(S.G. 1-48) (Plath, B. 9, 1206). Bed needles 
(from HOAo).—NH,HA".—BaA": red needles. 

Tetra-nitro-di-oxy-anthraqninone 
0 ,,H,(N 0 J, 04 . Tetra-nitro-anthraflavic acid. 
Tetra-nitro-anthraflaveme. Formed by boiling 
anthraOavio acid with HNO, (S.G. 1-4) (Schsrd- 
inger, B. 8,1487). Yellow needles, melting with 
explosion at 307-6® cor.—Salts.—(NH 4 ),A".— 
(NH,),A"NH,.—(NH4),A"2NH,.—Ag.,A": brown¬ 
ish nefjdles. 

Iotra-nitro-di-oxy.anthrr.qulnone 
C,,H,(N 0 ,), 04 . Tetra-nitro-isoanthraflavu) add. 
Formed by nitrating isoantbraflavio acid 
(Boemer a. Sohwarzer, B. 16, 1045). Yellow 
plates (from dilute HNO,). Its alkaline solution 
is red. Dyes wool and silk orange-yellow, but 
does not combine with mordants.—E,A"2aq: 
silky-red needles. 

Tetia-nitio-di-oxy-anthraqninoije 
0,‘H,(N0,),0,. Tetra-nitro-antkrarufin. Formed 
by nitration of anthrarufln (Liebermann, B. 12, 
188). Small yellow plates (from fuming HNOJ. 
—Na,A"4aq.—E,A"aq: bronie-colonrM prisniz. 
MgA"6aq. 
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l«tra.nitro-dl-ozy-aiitlu»qiii]i«a0 

0itB4(N0,),0» Oh^tammie aoid. B'onaed by 
ha&tu^ aioes with ^O, (S.Q. 1*87) (StUiinok, 

A. 80, 1; 66, 086; Stenhoase a. Hiuler, O. J. 
19,819; Tilden, PA. [8] 2, 846). Formed also 
by nitration oi ohiysazin (^-oxy-anthraqainone) 
(Liebermann a. Giesel, B. 8, 1648 ; 9, 329; A. 
188,193). Golden plates or monoolinio prisms. 
Explodes when quickly heated. Aqueouf potas¬ 
sium cyanide at OO^norms ohrysooyammio 
aoid 0„H,N,0„6aq, which tonus the dark-red 
salts (NHJ^A" Saq, K^A" 3aq, and CaA" 8aq. 

Salts.—Na,A"3aq (Mulder, A.£S, 839; 72,' 
185).—K,A''. B. -08 in the cold. Flat rhom- 
boidal plates; polarises light, the two rays being 
differently coloured (Brewster, P. 69, 662; 
Hirsohwald,A.188,198).—BaA"2aq.—BaA" 4aq. 
— MgA"6aq. — PbA''6aq. — I>b;,A't(OH)r — 
PbA" 4aq.—MnA" 6aq.-CuA" 4aq. 

Ethyl ether £t^". Tale-red needles or 
yellow prisms (Stenhouse).* 

Beneoyl derivative OuH^Bz^NtO,,. 
Fellow, almost insoluble, prisms. '' 
HITBO-OXT-BENZBNE v. Nnao-PHENon. 
lTitr<i*trl-oxy-bensene. Tri-methyl deri¬ 
vative O.H,(NOJ(OMe), [®:1:2:3]. [100“]. 

Formed trom 0,H,(0Me)j and cone. HNO, (Will, 

B. 21, 612). Thick prisms.. With HNO, it 
yields CjB(NOJ,(OMe), [126°], si. sol. alcohol. 

Di-nitro-tetra-ozy>beiuene. Methylene- 
di-methyl derivative. Di-nitro-apione. 

0,(N0J,(0Me),<3>(!li,. [118°]. Formed trom 

apiolio aoid (4 g.), HOAo (60 o.c.), and HNO, 
(100 0.0. of S.G. 1*4) (Giamieian a. Silber, B. 22, 
2489 ; 23,2290). Yellow needles, insol. water. 
Yields on reduction 0,H,0,(NH.,)2 [119°]. With 
diacetyl it condenses to 0|,H|,N,0, [176°], and 

with benzil to OAO,<|[;yph crys¬ 

tallising in needles. 

NiraO-o-OXY-BENZOIC ACID 
0,H,(NOJ(OH)(O0,H) [6:2:1]. mtro-salieylu> 
acid. Anilotus acid, [228°]. Mol. w. 183. S. 
•176 at 22° (Hubner); -07 at 16-6° (SchifI). 
Formed, together with the isomeride [144°], by 
the action of nitric acid on salicylic acid and on 
indigo (Chevroul, A. Oh. [1] 72, 131; Buff, 
A. Oh. [2] 87,160; Dumas, A. Oh. [2] 63, 205; 
[8] 2, 227; Gerhardt, A. Oh. [3] 7, 326 ; Mar- 
ehand, J. pr. 26, 886; Piria, A. 66, 85; Sten- 
house, A. 70, 263; SohiS, A. 164,14; Sohiff a. 
Masino, G. 9, 818; A. 198,268; Hubner, A. 196, 
6). Formed also by the action of aqueous NaNO, 
and £l,SO, on salicylic acid at 60° (Deninger, 
J. pr. [2] 42, 660); by boiling («)-nitro-amido- 
benzoio aoid [263°] ewith potash (Griess, P. 11, 
1780); and by heating p-nitro-phenol with CCl, 
and aicoholio potash at 100° (Basse, B. 10, 
2188). White needles, v. sol. alcohol. Its aque¬ 
ous solution is colour^ red by FeCl,. Distilla¬ 
tion with CaO yields o-nitro-phenol [114°]. 

Salts. — KA'. — NH,A\ — BaA',6aq. — 
BaO,H,NO. 2aq. — CaA', 6aq. — SrA',6iaq. —• 
Mg A', 4aq.—ZnA', 6aq.—AgA'. 

Methyl ether UeK’. [88°]. Formed trom 
methyl salicylate and nitrons aoid Peninger, 
jr. pr. [2] 40, 802). 

Ethyl ether S,W. £94°]. Needles. 
Methyl derivative 

tl,H,(NOJ(OMe){CO,H). [149°]. Formed bom. 


Oja.tOMe)(COja) and HNO, (Kraut, A. 160, 6; 
Salkowski, A. 178, 41). Needles. Gives no 
colour with FeCl,. 

Ethyl derivative 0,B,(N0,)(0Et).00,H. 
£163°] (P.); [161°] (K.). Formed from ethoxy- 
benzoic aldehyde G,H,(OEt]OHO and oonc. HNO, 
(Perkin, A. 145, 311)'; Formed also from 
O.H,(NO,)pH).CO,Me, EJtl, and KOH, the re¬ 
sulting C,H,(NOJ(OEt).CO,Me being saponified 
(Kraut). Plates (from boiling water).—^BaA'jZaq 
—EtA'. [98°] (Hiibuer). 

Amide O.H,(NO,)(OH).CONH,. [226°]. 
Needles. Behaves as an acid, decomposing 
oasbonates, and forming the salts 0,H,KN,0, aq. 

-CaA', 4aq.—BaA', 4aq.—PbA', 4aq. 

Anilide C.H,(NO.,)(OH).CO.NHPh. [224®]. 
Forraeff by nitrating 0,H,(0H).C0NHPh (Men- 
sching, A. 210, 343). Needles. 

Nitro-o-oxy-benzoio aci^ a ' 
O.H,(NO,)(OH)COp[ [3:2»e:]. [144°]. S. -IB at 
16-6° (Schiff;. Firmed as above^ aqd also by 
adding H,SO, to a solution of sali^lio aoid and 
NaNO, at 100° (Deninger, J. pr. [2] 42, 661), 
and by the aotioi\, of nitrous acid on bil of 
wintergreen (Smith a. Knerr, Am. 8, 109). Ob¬ 
tained also by beating o-nitro-phenol with CGI. 
and alcoholic potash at 100° (Hasso). Needles 
(containing aq). Melts at 126° when hydrated. 
144° when anhydrous. FeCl, colours its solu¬ 
tion red. Yields o-nitro-phenol on heating with 
dilute H,SO, at 160°. 

Salts.—NaA'.—KA'.—BaA',. Needles.— 
BaO,H.NO, llaq.—MgA' 2aq. — PbG,H.NO,. — 
AgA\ 

Ethyl ether EtA'. [118°]. 

,Amide C,H,(NO,)(OH).CONH,. [146°]. 
Needles. Yiel^ the salts Ca(C,H,N,0,), 4aq.— 
BaA', 2aq.—Pb(0'H)A' 2aq. 

Nitro-o-oxy-benzoio acid C,H,NO, t.e. 
C.H,(N0J(0H)(C0P)[6:2:1]. Amide of tht 
methyl derivative C.H,(NO,)(OMe)CONH, 
[196°]. Formed by boiling its nitrile with baryta 
water (Lobry de Bruyn, B. T. 0. 2, 217). Yel 
lowish needles, m. sol. acetone. 

Nitrile of the methyl derivalivi 
C.H,(NO,)((RIc)CN. [171°]. ^Formed by boaim 
jn-di-nitro-benzene with KCy and MeOH (Lobrj 
de Bruyn, B. T. 0. 2, 212). Needles (from aloo 
hoi). BoUing alcoholic potash converts it intc 
C.H,(OH),CO,H. 

Amide of the ethyl derivative 
O,H,(NO.J(OEt).0OHr'e'*[197°]. Needles. 

Nitrile of the ethyl derivativ 
0„H,(N0J(0Et)CN. [137°]. Formed from w-df 
nitro-benzene and alcoholic KCy. Tables. 

o-Nitro-nt-oxy-benzoio acid 
G,H,(NOJ(gH)CO,H[6:3:l]. [169°]. Formeib; 
boiling (^-nitro-amido-benzoio acid*with potsK 
(Griess, B. 11, 1733). Light-yellow crystal 
captaining aq), v. soh water.—^BaG,H,NO, 6aq 
orange prisms. 

Methyl derivative 

0.hJ(NOJ(OMo)(CO,H). [183°]. Formed b 
oxidising CJH,(NO,)(OMe)CHO with EMnC 
(Bieohe, B. 22, 2364). 

. 8-Nitro-tn.oxy-Venzoie aoid 
O.H,(N03(OH)COja[4:3:l]. [230°]. Form* 

by boiling the corresponding nitro-amido-benzo 
acid with EOHAq and, together with the n,S,l 
and (6,8,l)-iBomende8, by nitration of a boilir 
aqueous solution of m-oxy-banzoic aoid by HNt 
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(Oriess, J5. 5,856 ; 20,403). Yellow plates (trom 
' iiot water).—BsO,H,NO,aq. 

mtrheC^{m,)(OB.)m. [183“]. From 
fn-ozy-beozoio nitrile and HNO, (Smith, J.pr. 
[2] 16, 327). Coloured dark red b; aqueous 
Fed,. Belongs perhaps to one ol the isomerio 
nitro-m-ozy-beirzoio aci-is. 

(7)-Sitro-m-oz;-benzoie acid 
C.H,(NO.J(OH)CO,H[2:3:l]. [178“]. Formed 

by boiling (2,3,l).nitro-amido-bonzoio acid with 
potash, and also by nitrating m-oxy-benzoio aoid 
(Griess, 3. 11,1734 ; 20, 403). Yellow plates or 
prisms (containing aq). Tastes sweet. 
-BaA'.llaq. 

Methyl derivative C,H,(N02)(0Me)C0,H. 
[251=]. Formed from its aldehyde anp Ag,0 
(Bieche, 3. 22, 2352). White plates.—AgA'. 

(^-Nitro-m-ozy-bensoio aoid 
CA(NOJ(OH)Cr(^6:3:l]. [167“]. Formed 

by nitrating m-ozy-benzoio acid (v. supra). 
Crystals (Osntaining aq).—BaA'^Oaq: prisms. 

Methyl derivative 0,H,(NO,)(OMe)CO,H. 
[233°], Long white needles (Bieche, 3. 22, 
2356). V n 

S-NiCro-n-ozy.Denzoic acid 
OA(NOJ(OH).CO,H[3:4:1]. [185“]. 

Formation. —1. By dissolving p-ozy-ben- 
zoio acid in dilute nitric acid (Barth, 3. 1866, 
647; Griess, 3, 20, 408).—2. By boiling (3,4,1)- 
nitro-amido-benzoio acid with potash (Griess, 3. 
5, 856}.—3. By the action of aqueous NaNO, and 
H,SO, onjp-ozy-benzoio aoid at 40“ (Deninger, 
J. pr. [2] 42,552).—4. In small quantity in the 
action of CCl, and alcoholic potash on o-nitro- 
phenol (H.) 

Properties. —Needles, si. sol. hot water. 
Gives no colour with FeCI,. 

Salt.—BaOANO, ®q = rednodules. 

Methyl derivative C,H3(NO,)(OMe)CO,H. 
Nitranisio acid. [187°]. Formed by boiling 
anisic aoid or oil of anise with nitric acid (Lau¬ 
rent, 3. J. 23, 416; Gahours, A. 41, 71; Bngel- 
bardt, A. 108, 243; SalkowBki,A. 163, 6; 3. 10, 
1254). Also from C.H,(NOJ(OMe).CH,NHAc by 
ozidation with E,Cr,0, (Qoldschiridt a. Polo- 
nowska,B.20,241C>). Small needles (from water). 
Yields o-nitro-phenol on heating with water at 
220°.—NaA'aq.—KA'aq.—CaA', 4aq.—SrA', 4aq. 
—BaA',: doooulent,Dp. - PbA',.—AgA'. 

Methyl ether of the methyl derivative 
P,H,(NO,)(OMe)CO,M^j;iP8°]. Plates. 

Ethyl ether of th/Fmethyl derivative 
0,H.(NO,)(OMe)CO,Et. [100°]. Tables. 

Nitrile of the methyl derivative 
OA(NOJ(OMe).CN. [160°]. Formed from 
C,H,{OMe)CN and HNO, (Henry, 3. 2, 668). 
Small needles (from alcohol). « 

Hitro-di-ozy-benzoio acid. Di-methyl de¬ 
rivative C,H,(NOJ(OMe),CO,H[4:6:8:l]. [225°]. 
Formed from C,H,(OMo),CO,H and dilate ^0, 
(H. Meyer, M. 8, 431). Needles (irpm water). 
Yields on reduction, 0,H,(NH,)(0Me)360,U 
[182°].—CuA', 2Isq.—PbA',.—AgA': needles. 

Nitro-dl-ozy-Dcnzole acid. Methyl deri¬ 
vative 0,^4N04{0H)[0Me]C0,H[a::4:8:l]. 
Nitro-vavsllie acid. White needles (Matsmoto, 
3. 11,122). 

Acetyl derivative 

0,H,(NO,)(OAo)(OMe)CO,H. [163“]. Needles. 

Di-methyl derivative 
0^(NO,)(OMe),CO,H. Nitro-veratrie aeid. 


Yellow needles (ooataining \aq). Its methyl 
ether melts at 144° and its ethyl ether at 100°. 

Bi-nitro-ozy-benzoie aeid 
0.H,(NO,),4OH)CO4fI[6;8!2:l], Di-nitn-sali- 
cylic acid. [173°]. Formed by nitration of sali- 
cyUo acid (Cahours, A. Ch. [3] 25, 11; Sten- 
house, A. 78, 1; Hdbner, A. 195, 45). Tables 
or needles (containing aq). After fusion it 
melts at 158°. FeCl, coloqrs its solution red.— 
NH,A'.—KA': si. sol. wwer.—E,G,H^,0,aq: 
m. sol.' water.—NaA'.—BaA',.—BaC,H,N,0,8aq; 

, needles.—CaA', 2aq.—PbC,H,N,0,3aq. — AgA': 
sparingly soluble granules. 

Methyl ether MeA'. [127°]. Yellowish 
scales. Yields NH,0JH,N,O, and AgC,H,N,0,. 

Ethyl ether EtA'. [99°]. Yields the salts 
NH,0,H,N,0, and Ag0,H,N,0,. 

Methyl derivative of the methyl ether 
C.H,(NO,),(OMe).CO,Me. [69°]. Prisms. (Sal- 
kowski, A. 173, 43). 

Methyl derivative of the ethyl ether 
C,HJNO.J,(OMe).CO,Et. [47°]. Tables. 

EtAyl derivative of the methyl ether 
C.H,(NO,),(OEt)CO.,Me. [80°]. Prisons. 

Ethyl derivative of the ethyl ether 
O.H,(NO,),(OEt)CO,Et. [49°]. Prisms. 

Di-nitro-p-ozy-benzoic acid 
C,H,(NO,),(OH)(C10,H) [6;3;4:1]. [237°]. Formed 
by boiling di-nitro-p-amido-benzoic acid with 
potash (Salkowski, A. 173,36). Thin tables.—KA'. 
S. -7 at 16-5°.—K,C,H,N,0,2aq. S. 32 at 16-5°.— 
BaO,H.,N..O,6aq. — BaO;'il,N,0,3]aq.—Ag'A.— 
Ag,C,H,N,0,. 

Ethyl ether EtA'. [87°]. Yields 
KC,H,N.,0„ S. -9, and AgC,H,N,0,- 

Methyl derivative C,H,(N0,),(0Me)C0,jH. 
Dinitranisic add. [182°]. Formed by nitration 
of nitro-anisic acid (Salkowski a. Budolph, B. 
10,1254; St6hr, A. 225, 86).—KA'aq.—AgA'. 

Ethyl ether Eik'. [79°]. 

Ethyl derivative of the ethyl ether 
C.H,(NO,),(OEt).CO.,Et. [69°]. Needles. 

Tri-nitro-m-ozy-benzoic aoid 
C„H(NOJ,(OH).CO,H. Formed by warming m- 
diazoamide-benzoio acid with HNO, (Griess, A. 

■ 117, 28), and by the action of fuming HNO, on 
m-amido-benzoio aoid‘’(Beilstein a. Geitner, A. 
139, 11). Large crystals (from cone. HNO,). 
Explodes when heated. (NH,),C,HN,0,2aq.— 
Ba0,HN,0,3aq.—Ag,C,HN,0,. 

Tri-nitro-ozy-benzoic acid [105°]. Formed 
from m-ozybenzoic acid by successive treatment 
with dilute H,SO, and HNO, (Sohardinger, 3. 
8, 1490). Tables and prisms (oontaining aqj.— 
BaG,HN,0, Oaq. —CaC,HN,0,6aq; green needles, 
exploding at 237°. 

NITBO-o-OXY-BENZOlC ALDEHYDE 
C,H,(NOJ(OH)CHO. [3;2:Fi. [109']. Formed 
together with the (6,2,l)-i8omeride, by nitrating 
salicylic aldehyde (Mazzara, Q. 6, 460; Von 
Miller, 3. 20, 1927; 22, 1709; Taege, B. 20, 
2109). Its compound with NaHSO, does not 
crystallise. Sodium - amalgam forms brawn 
amorphous |CA(OH)(CHO)|,N,H, (Brigel, A. 
135, 169). — NaC.H,NO,. — B8(C,a,NOj,3aq: 
orjinge crystals. 

Acetyl derivative 

Phenyl-hydraside [166^. 

Methyl derivative OaH,NO,, [103*]. 

Nitro-o-ozy-bensole aldehyde 
■C.H,(NOJ(OH)CHO [5:2:1], [125°]. Formed m 
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kboT«. Forms a solid oomponnd with KsHSOr— 

NaA'Saq: needles.—BaAgSaq.—BaA',8aq. 

Ae$tyl derivative [112°]. , 

Phenyl-hydraiide [186°]. 

Methyl derivative C,H,{NO»)(OMe)CHO. 
[90°]. Formed by nitrating C.H^{OMe)CHO 
(SohneIl,B.17,1382; c/.Toswinckel, B. 16,2027). 
Needles (from water). 

Nitro-m^xy-benzoio aldehyde * 

O.H,(NOJ{OH){CHO) [«:3:1]. [128°]. Formed, 
together with the isomeride [166°], by nitration 
o{ m-oxy-benzoio aldehyde (Tiemann a. Lndwig, 

B. IS, 2052, 3052). Yellow plates, sol. benzene. 

Methyl derivative 

0,H,(NOJ(OMe)CHO. [107°] (T. a. L.); [102°] 
(B.). Formed from the aldehyde, EOH, and 
Mel (T. a. L,), Formed also, together with 
the ( 6 , 8 , 1 )- and (5, 8 , l)-i 8 omerid^ from 

C. H,(OMe)CHO and HNO, at 0° (Eieche, B. 22, 
2350). Forms a very soluble compound with 
NaHbO,. With acetone and NaOH it condenEes 
to di-methoxy-indigo. 0,H,(N0j)(0Me)CH:N0H, 
its oxim, melts at 170°: and its phenyl-hydraz- 
ideO,H,(NO,)(OMe)CH:N.,HPh at 134°. 

Nitro->%oxy-benzoic aldehyde 
C.H,(NOJ(OH)CHO [6:3:1]. [166°]. Formed 

by nitrating m-oxy-benzoio aldehyde (T. a. B.). 
Needles, y. si. sol. benzene. 

Methyl derivative [83°J; Plates, vola¬ 
tile with steam. Its compound with NaHSO, 
is m. sol. water. With acetone and KOH it 
yields a substance resen^bling indigo. Its oxim 
C.H,(NO,)(OH)CH:NOH melts at 162°, and the 
corresponding phenyl-hydrazide at 164°. 

Nitro-m-oxy-benzoio aldehyde. Methyl 
derivative O.H,(NO.J(OMe)(CHO) [6:3:1]. 
[97°] (U.); [104°] ffl.). A product of the nitra¬ 
tion of [ 8 : 1 ] OX(OMo)CHO (Ulrioh, B. 18, 
2572; Bieohe, B. 22, 2354). Does not give the 
indigo reaction. Forms an oxim [148°], and a 
phenyl-hydrazide [126°]. 

Nitro-p-oxy-benzolo aldehyde 
C.H,(NO,)(OH)CHO [3:4:1]. [140°]. Formed 
by nitrating p-oty-benzoic aldehyde (Mazzara, 
G.7,286; Herzfeld,B.10,1269). Needles,slightly 
volatile with steam.—C.H,(NOj)(OK)CHOaq.-— 
AgA': canary yeUow pp. , 

Methyl derivative. Nitro-anisio alde¬ 
hyde. [84°]. Formed from anisic aldehyde, HNOj, 
and HgSO, (Einhom a. Orabfield, A. 248, 37^. 
Yellow needles. Forms a phenyl hydrazide 
[181°]. 

Si-nitro-m-oxy-benzoio aldehyde. Methyl- 
derivative 0,tt,(N0,),(0Me)0H0. [110°]. 

Formed, together with an isomeride [165°], by 
treating [ 8 :l]C,H 4 (OMe)OHO with H,SO, and 
ENO, (Tiemann a. Bu^wig, B. 16,2055). 

Nltro-di-oxy-benzole aldehyde. Ethyl 
<isriva<tvsO.H,(Na,)(OEt)(OH)OHO[«:6:2:l]. 
n80°]. Formed from C,H,(OEt)(OH)GHO apd 
dilute HNO, (Eantzsch, J. pr. [2] 22, 472). 
Scarcely volatile with steam. 

TETBA . NIIBO • o - OXY. BBNZYI.-ANII.INB 
0„H,(0H)(N0,)jN. [66°]. Formed from o-oxy- 
benzyl-aniline, HNO,, and HjSO, (Emmerich, A. 
241,845). Yellow needles (from Wzene). 

BI-NITBO-BI • OXY■ B1 -BBNZYI. BBEAe 


Di-ethyl derivative 
00(NH.CH(0Et).0AN0,)- [170°]. Formed 
from nreh, nitro-benzoio tldehyde, tloohoL and 
B^O«(Bftdy,jr.lO,806). 


iri1S0.0XY.CIKVA]a0 AOIB » Nitm 
oomuBia Aon>. 

NITRO . OXY . CBHmO ACtB. Methyl 

derivative 0,H,(C,H,',(N0,)(0Me)C0,H. 
[146°]. Formed from the methyl derivative of 
cymophenol and dilute HNO, (Paterno a. 
Canzoneri, G. 10, 233). '.Yellowish ciystali.— 
BaA',2)aq. 

Isomerlds v. NrrBo-oxv-idopHOPVi, Baxzout 
acm. 

HITEO-BI-OXY.ETHYt-FYRIMIBIN* 

430<;^^^*'qq ^0(N0.J aq. NUro - ethyl - uracil 

[194a5°]. Formed from potassium nitro-uracil 
and EtBr at 160° (Behmann, A. 253, 84). White 
needles.—A A'.—AgA': needles, v. si. sol. cold Aq. 

BI - «riTEO - OXY - ETHYL - QUINOLINE 
XETRAHYBBIDE. Ethyl derivative 
0„H„N,0, !.«. 0»H,Et(OEty’'’a,),,N. [77°]. 

Formed by nitrating C,H,Bi(0Et)N (Eohn, C.J. 
49, 609; B. ly, 1018). Yellow prisms (from 
alco hol), with basic properties. 

NITBO - OXY - HALEiC lUIBE 0,H,N^0,. 

The salt separates as hght- 

yellow crystals when a solution of di-chloro-maleio 
imide is warmed with ENO, (Oiamician a. Silber, 
Bend. Accad. Line. [4] 4,447; B. 22, 33, 2490). 
It is almost insol. water. 

TETBA-NITBO-DI-OXY-METHYL-ANTHBA- 
QUINONE C„H 3 Mc( 0 H),(N 0 ,) 40 ,. Tetra-nitro- 
chrysophanic acid. Formed by heating chryso- 
phanio acid with faming HNO, (Biebermann a. 
Oicsel, A. 183,175). Yellow plates or needles. 
HITBO-BI-OXY-METHYL- ETHYL - PYBIM. 

IDirECO<NMe'^H^C(NO,). [78°]. Nitro- 

methyl-ethyl-uracih Formed from silver nitro- 
ethyl-nraeil end Mel at 130° (Behmann, A. 263, 
86). Pearly rhombohedra (containing aq). 
Nitro-di-oxy-methyl-ethyl-pyrimidine 

CO<^®‘g;™>C(NO.). [109°]. Formed from 

silver nitro-methyl-uracil and EtBr at 160° (B.). 
Needles (containing aq). 

NITHO-Olft-TEI-METHYL-fYEIBINE 
C,H,(NO,)NO. Nitro-methyl-<li-lutidostyril. 
[161°]. Formed by nitrating oxy-tri-methyl- 
pyridine (Hantzsch, B. 17, 1032). YeUow 
needles or prisms, sol. hot alcohol. 

NITEO-BI-OXY-HETHYL-FYEIHIBINX 

0,H.N,0, i.e. CO<^'gg;^O.NOr NUro- 

methyl-uracil. [266°]. S. '714 at 20°. Formed 
from potassium nitro-uracil and Mel at 140° 
(Hoffmann, A. 253, 77). Needles (containing 
aq), V. soL l\ot water. Baryta-water at 160° 
liberates methylamine andN]^.—EA*: needles. 
—BaA',.—AgA': minute white needles (from hot 
water). 

Nitoo-di-oxy-di-methyl-pyrimidine 

silver salt of nitro-di-oxy-methyl-pyrimidine and 
Mel at 120° (Behmann, A. 263, 82). Needles 
(containing aq). Yidlds NMeH, when heated 
witt baryta *at 180°. 

NITBO-OXY-XSTHYL-QUINAZOUNX 

Iforinad iwm «y. 
methyl-qninazoline [288°] and eono. HNO, (De- 
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hofl, J. pr. [2] 49, 848). Tellow orysUllin* 
powder, eol. luaoliol. Does not melt below 280”. 

. Methyl derivative [166“]. Needles. 
(iV.2)-WTS0-(Py. l)-0XT^Pp.8)-lIEXHYl. 

QtriHOLINE ^'"nied by 

nitrating oxy-(Py. 8)-raethyl-quinoUne (Oonrsd 
a. Limpach,‘'.B. 20, 1 'jSO). Needles, v. si. sol. 
boiling aloohoL Does not melt at 210”. 

(B.8)-Nitro-{B. 4)-oxy.(B. l)-methyl-qninol> 
1 -. (?H:OMe - g.CHiQH . . , 

C{N0,);0(0H].0. N ^lusbody 

is formed by oxidising the corresponding nitro30< 
ozy-methyl-quinoline with alkaline IC^FeOy, 
(Noelting a. Trautmann, B. 23, 3667). In' the 
same way may be formed (B. 4)-nitro-(B. ll-ozy- 
[B. 2}-methyl.qninoIine; (B. l)-nitro-(P. 4)-oxy. 
B. 3)-metbyl-qni]io]ine [193“J; and [B. 2)-nitro- 
[B. l)-oxy-(B. ^-metbyl-quinoline [182°]. 

NITHO-OrTJSni. METHTI..auINOLINE 
CABBOXYIIC ACn)l3„H,,l)A i.e. 
0,HMe,(NOJ(C02H)(0H)N. Formed by warm¬ 
ing (Fy. l)-oxy-(B. 1, 2, 4; Fy. 3)-tctra-methyl- 
quitoline with HNO, (S.G. 1-4) (Conrad a. 
Limp^h, B. 21, 629). Wiiite insoluble powder. 
—NaA' aq : yellowish needles. 

NITBO-DI-OXY-NAPHTHAIENE-o. Niiao- 

HIDRONAPHTHOQOINONB. 

Si-aitro-di-oxy-naphtbalene. Di-ethyl- 
derivative 0„H,(N02).^(0Et),. [229°]. Formed 
from (<)-di-ohloro-di-nitro-naphthalene and alco- 
holio {Mtash (Aldn, Bl. [2] 36, 436). Yellow 
needles. 

HITBO-OXT-NAPHTHOIC ACID 
0,A(N0,)(0H).C0,,H. [242°]. Formed by 

dissolving its anhydride in alkalis (Ekstrand, 
J.pr. [2] 88,282). Plates.—Ca0„H,NO.6iaq: 
yeUowish-red needles. ^ 

Anhydride 0|,H,(N0J<[^q. [242°]. 

Formed by nitrating pm-oxy-naphthoic acid. 
Yellow needles (from HOAc). 

Hitro-ozy-naphthoic acid [202°] (Schmidt a. 
Burkard, B. 20, 2700). Yields (;3)-nitro-(a)- 
naphthol on distillation with lime. 

NITBO.OXY.(a)-NAPHTHOtlFlNONK 

0,AN0. w. OA<caaOH ■ ^itfonaph- 
thalie acid. [167°]. Formed from oxy-(a). 
naphthoquinone,,FI,SO,, and HNO,; the yield 
being 86 p.o. of the theoretical (Diehl a. Merz, 
B. 11,1817). Formed abo from di-chloro-(a)- 
naphthoquinone and'81coholio NaNO, at 100° 
ffiehrmann, B. 21, 1780; J. pr. [2] 40, 180). 
Yellow leaflets or tables.—NH,A'.—NaA'aq.— 
KA'aq.—BaA',.-PbA', aq.—PbA', 4iaq.—AgA'. 
Sulphonie acid 

0,A(30,H)(NO,)(OH)0, [2':8:2:4!l]. Formed 
from di-chloro-(a)-naphthoquinone sulphonie 
aoid [229°] and NaNO, (K.).- K,0,.H,NSO, (dried 
at 1(M°): slender yellow needles. 

DI.HITEO-DI.OXY-(88)-DINAPpTHYL DI- 
SDtPHOHIC ACID 0„H.(NO,),(OH),(SO,H),. 
Oot by nitrating 0,JS,(OH),(SO,),Ba (Julius, 
Ohem. Ind. 10, 97). Yellow needles (containing 

o-NIIBO-p-OXT-DIPStENYL . 
[4:1]0,H,(OH).0,H,.NO,[1:2]. [188°]. Formed 
by &e action of nitrous aoid on the oorrespond- 
iiig nitro-amido-diphenyl (Sohnlta a. Strasser, 
B. 14, GU; A. 207,861). YeUow needles. 


^Nltro^sy^iplinyl 
[4:i]0,H^(Oa).Oja,.NO,p:4J. niO% Formed 
from p-rntro-p-amido-diphenyl (S. a. S.). 

Hitro.oxy.diplienylO„H,(NO,)(OH). [87°], 
Formed by nitration of oiydiphenyl (Latsohinoff, 
J. B. 6, 62). Lemon-yellow prisms (from ether). 

Di-nltro-oxy-dlphenyl 0,^,(NOJ,(OHi. 
[164°]. Formed at the same time as the preced¬ 
ing (Ld. Golden plates (from alcohol).-KA', 2aq: 
sparingly soluble plates. 

Di-nitro-dl-oxy-diphenyl 
[3;4;t] O.H.(NO.,)(OH).C.H.fNO,)(OH) [1:3:41. 
[272»](K.); [280h (i). Fon^cd f^m pp-di- 
oxy-diphenyl and HNO, (S.G. 1-46) (Knnze, B. 
21,3331; Schiitz, B. 21, 8631). Yellow needles, 
insol. alcohol. 

Di-acetyl derivative [216°]. Needles. 
Di-bemoylderivative [206°]. Plates. 
Eth'yl ether [193°]. Formed by nitrating 
the ethyl ether of di-oxy-diphenyl (Hirsoh, B. 22, 
336). 

‘’Di-nitro-dl-ozy-'d’phenyl 0„H,N,0,. [184°]. 
Formed by oxidising o-nitro-phenol with aqueous 
KMnO, (Goldstein, J. B. 6,193; 10,318). Yel¬ 
low needles (from benzene). 

'Di-bemoyl derivative. [191°j. Needles. 
Tetra-nitro-di-oxy-diphenyl 
[4:3:6:1]0A(0H)(N0,),.C.H,(N0,),(0H) 

[1;3:6:4]. [22051] (K.); [225°] (S.). From di- 
oxy-diphenyl, HOAo, and HNO, (Kunzo, B. 21, 
3333; Schiitz, B. 21, 3632). Yellow needles.— 
NajA".—NaHA": brownish-red needles. 

Di-acetyl deriviStive. [236°]. Needles. 
Heza-nitro-tetra>oxy-diphenyl C„H,N,0„. 
Sexa-nitro-diresorcin. Formed by warming 
totra-aoetyl-dirosorcinwith fuming HNO, (Bene- 
dikt a. Julius, M. 6, 178). Yellow crystals, ex¬ 
ploding at 230°: V. e. sol. water. 

TO-NITBO-o-OXY-PHENyi-ACETIO ACID v. 
Nitro-mandelio acid. 

NITBO - OXY - PHENYL - AMIDO - BENZOIC 
ACID C,H,(0H).NH.C,H,(N0J.C0,H[4:3:1]. 
[261°]. Formed from bromo-nitro-benzoio aoi^ 
alcohol, and amido-phonol at 120° (SchOpfl, B. 
22, 3288). Small needles, m. sol. water. 

DI-NITBO-o-OXY-DIPHENYLAHINE 
[2:1]C.H,(0H).NH.C.H,(N0,),[1:2:4]. [199°]. Got 
from 0,H.d3r(NO,),!fild o-amido-phenol (Soh6p3, 
B. 22,900). Orange crystals (from alcohol). 
Acetyl derivative [160°]. Needles. 
Ethyl derivative [164°]. lied needles. 
Methyl derivative [161°]. Needles. 
Di-nitro-p-oxy-diphenylauiins. Di-bemoyl 
derivative 0„H,(NO,),(OBz)NBz. [196°]. Got 
by nitrating C,.,H,(OBz)NBz (Philip a. Calm, B. 
17, 2437). Small crystals, si. sol. alcohol. 

Di-nitro-di-ozy-diphenylamine. Diethyl 
derivative C.H.NHC,H(NO,),(OEt)j. [183®]. 
Formed by heating aniline wi& the diethyl de¬ 
rivative of di-nitro-hydroquinone (Nietzki, A, 
215, 167). Bed needles (from alcohol). 

NITBO-OXY-PHEN'YL-ANOELIC.i^-LAOT. 

ONE [4:l]0,H,(NOJ.OH:OH.CH<®Q«>Oa 
[111°]. Formed by adding soda to a cold solution 
of C,H,(NOJ.O,H,Br.CH<®^>CO (Einhom a. 

'Gehtenbeok, B. 22, 47; A. 258,870). 

o-NITXO-B-OXT-PEENYL-BDmENE 01. 
CABBOXYUO ACID 

[l:2]0,H,(NOJ.OH:OH.CH(OB).CIH{CO,H)r 



NmUMJXY-PHENtl^PROPIONIO ACM). 89£ 


[260°]. Formed by heating malonio aoid (10 g.) 
with, o-uitro-oinnamia aldehyde (16 g.) at 126* 
(Einhorn, .d.263, 376). Stellate needles. 

lIITaO-OXY-PHElfYlr.OABBAlIIC iXHEB. 
Ethyl derivative C,H,(NOJ(OEt).NH.CO,Et. 
[71°]. Formed, as weU as two di-nitro- deriva. 
tivea [141°] and [121 °J and a tri-nitro- deriyative 

i 212°] by the action ol nitric acid on 
4:l]0,H,(0Et).NH.C0^t {K6hler,/. pr. ^2] 29, 
261). All four compoj^nda crystallise from alco¬ 
hol in needles. , 

HITEO-Dl-OXY-PHEHYL-OBOTOinC ACID. 

Anhydride 0,p.(N0J(0H)<^^g^. NUro- 

{$)-methyl-umbelUferone, Formed, as woU as 
tlie di-nitro- derivative [220°] by nitration of 
(i3)-methyl-umbe11iferone dissolved in HOAo 
(Pechmann a. Cohen, B. 17, 2136). l^th com¬ 
pounds crystallise in yellow needles, sol. alcohol. 

NITBO - OXT - PHKim. - ETHYLBHE v. 
Nriao-OXY-BTYBEHE. 

o-WITBO-jS-OXY-PHEKYt-ETHYI METHYL 
KETOHE 

0,.H,.N0, U. OA(NOj).CH(OH).CHrCO.CH,. 
[69°]. Fqfmed from o-nitro-benzoio aldehyde, 
acetone, and dilute aqueous NaOH (Baeyer a. 
Drowsen, B. 16, 2867). Prisms. 

p-Nitro-/J-oxy-phenyl-othyl methyl ketone 
[68°]. Formed in like mannc.' from p-nitro- 
benzoio aldehyde (Baeyer a. Becker, B. 16,1969). 
Crystals. Yields nitro-styryl methyl ketone on 
boiling with Ao.p. Boiling potash forms a 
compound (0,„H,N0a)„l254°]. 

p-NITEO.j8-OXY.PHENYL.(Pp. 3)-ETHYI. 
ftDlNOlIlfE C.H,(N02).CH{0 H).CHj(NC„HJ. 
[160°]. Formed by heating (Py. 3)-mothyl- 
quinoline withp-nitro-benzoio aldehyde at 120° 
(Bulach, B. 20, 2046). Silky needles (from 
alcohol).—B'jHjPtCl,.—BUNO,: white needles. 

DI- NITBO - DI -o- OXY - DI - PHENYL. HY- 
DBAZINE. Di-ethyl derivative 
{O.H 3 (NOj)(OEt)jjN 2 H 2 . [202°]. Fonned by 
reduction ol the corresponding azo- compound 
[286°] by alcohoiio ammonium sulphide (Andre®, 
J. pr. [2] 21, 325). Yellow prisms, insol. cold 
alcohol. Hot HClAq converts it into nitro- 
amido-phenol and {C„Hs(NO ,)(OEt)j 2 Nj. 

NITBO-OXY-PHENYL-METHYL-PYBAZOLE 

C..H,N,0. i.e. [127°- 

130°]. Fonned by the action of nitrous acid on 
oxy-phenyl-methyl-pyrazole, and ol nitric acid 
on the oxim thereof (Knorr, A. 288,187). Prisms 
(from alcohol), insol. acids. 

NITBO-OXY-PHENYL-PBOPIOLIC ACID. 
Methyl derivative 

0,HdN0J(0Me).010.C0.^. [136°]. Formed 

from O.H,(NO.J(OMe).OHBr.OHBr.COjH eand 
alcoholic potash (EiiHiorn a. Orabfield, A. 243, 
877). White needles, sol. water. 

NITBO-OXY-PHENYL-PBOPIONIO ACID 
[8:4:1jO.H3(NOJ(OH).CHj.CH,.CO,,H. NUro- 
hydro-p-coumaric acid. [91°]. Formed by ni¬ 
trating p-oxy-phenyl-mropionio aoid (St&hr, A. 
226, 67). Orange needles (from water). 

Methyl ether MeA', [64°]. Needles. 
Ethyl-ether Eth!. [88°]. Needles. , 
Nitro-o-osy-phenyl-propiouio acid 
O.H,{NO,}.OHrCH(OH).COjH. A mixture of 
the 0 - ana^isomerides is formed by the action 
ol faming ENO, M -6° os a-oxv-phenyl-pro- 

yos. m. 


pionfb aoid (Erlenmeyer a. Idtm, A. 219, 228). 
5ie nitrate 0JH^(N0J.(^CIH(0N0,),00,H of 
the p- isomeride orystallises from water in 
needles, leaving that of the-o- oomponnd in so¬ 
lution. 

o-Nitro-J3-ozy-phenyl-propionle aoid 0^,N0, 
i-e. [2:l]C«H,(NOJ.CHfC^).CH,.CO,H. [126°]. 
Formed by oxidation of the prodifct of conden¬ 
sation of 8-nitro-benzoio aldehyde with acetit 
aldehyde (Baeyer a. Drcwson, B. 16, 2206). 
Formed also from O-bromo-o-nitro-phcnyl-pro- 
pionio acid and hot NajCO,Aq (Einhom, B. 16, 
»2214; 17,1660,2013). Monoolinio prisms (from 
wa^t’r). Dilute H^SO, at 190° converts it into 
o-mtro-oinnamio acid.—BaA 2 2aq: needles. 

Meth'yl ether MeA'. [61°]. 

P-I^ictone C,H,(NOJ.OH<[®^>CO, 


[124°]. Formed from C.H,(NO»),CHBr.CHj.COaa 
and cold aqueous Na^CO^' Yellow monoclinic 
crystals (from cWowform). Split up Jjy boiling 
with water into o-nitro-stj’rene and COj. Boiling 
HOAo yields indigo. 

Amide C,H,„Nj 04 . [197°]. Formed from 

/8-bromo-o-nitro-phciiyl-propionio acid and am. 
monia. Fonned also from the lactone and NH, 
(Einhorn, B. 16, 2646; Easier, B. 17, 1491), 
Needles, v. sol. water. Yields with Ac/) on 
acetyl derivativeC,H,AcN .^04 [142°], acompound 
CjHjN^Oj [ 0 . 80°], and the acetyl derivative 
thereof C,H,AcNA [172°]. 

7?t-Nitro-8-oxy-phenyl-propionio acid 
[3:1] C„H,(NO,).CH(OH).CHrCO.^. [106°]. 
Formed by boiling jS-bromo-m-nitro-phenyl-pro- 
pionic acid with water (Prausnitz, B. 17, 696 i 
1660). Plates (from water). 

Ethyl ether MA'. [66°]. Crystals. 

Lactone CgHiNO,. [98°]. Deposited from 
a cold sol ution of the sodium salt. Yields m-nitro- 
styrene on boiling with water. 

p-Nitro-i3-oxy-phenyl-propionio acid 
CjHgNOj. [132°]. Formed by the action of 
alkalison 8-bromo-p-nitro-phenyl-propionio aoid, 
its lactone beingthe intermediate product (Easier, 


B. 16, 3004 ; 
Methyl 


; 17,1494). Needles, m. sol. cold Aq. 
[ fther MeA'. [74,°]. Prisms. 
Ethyl ether EtA'. [46°]. Crystalline. 
Lactone 0,H,N0,. [92°]. Yields p-nitro- 
styrene when boiled with HOAo. 

Amide OsHijN.O,. [166 ]. Prisms (from 
alcohol). Forms with Ae^O an acetyl derivative 
[146°-160°], - ■ • 

Anilide C„H„NA- [176°]. Plates. 
p-Nitro-o/8-di-oxy-phenyl-propionio acid 
0,H,N0. i.e. C.H,(NO/.OH(OH).OH(OH).CO,H. 
[168°]. Formed from p nitro-phenyl-glyoidio 
acid and diluted H,SO, (Lipp, B, 19, 2646), 
Plates, si. sol. cold water. 

o-Nitro-mj3-di-oxy-phenyl-propionioaoid. 
Methyl derivative 

• [2:5:fl C,H,(NO,)(OMe).OH(OH).CH,.COJH. 
[106°]j»OotfromOgH,Cl(NO,).OH(OH).CH.CO,H 
and NaOMe (Eichengriin a. Einhorn, JB. 23,1491). 
Colourless plates (from water). 

(m-Di-nitro-6-ozy-phanyl-pTopionio acid. 
Methyl derivative 

C.n.(NO,).CH(OMe).CH(NOJ.CO,H. Methyl 
ether MeA'. [118°]. Formed from methyl 
op-di-nitro-oinnamate by boiling with MeOH 
(Priedlander s. Mahly, B. 16, 881; A. 229, 210). 

Q9 
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Ethyl «ther EtA'. [77°]. Formed in like 
manner, using EtOH. 

Ethyl derivativt 

C,H,(NOJ.OH(OEt).CH(NOJ.CO,a. Methyl 
ether MeA'. [110°]. Formed by boiling as-di- 
nitro-cinnamio ether with alcohol. Monoolinio 
prisms o:6:c=/8i9:l:-^7 j 8-87° 26'. Sol. 
potash. Yields tho salts BaiOijHuEtO,), and 
AgO.A,N,0,. Ethyl ether EtA'. [62°]. 
Monoclinio crystals. 

]>l>nitro-oxy-phenyl*propionio acid 0,H,NjO, 
Ae. [6:3:4:1] O.H,{NO.J.jOH).CH,,Cl^CO,H. 
Di-nitro-hydro-p-coumaric acid. [138°]. Formed 
by nitrating oiy-phenyl-propionio acid (Stohr, 
A. 225, 68). Trimetrio prisms (from HOAo).— 
NH.HA". [230°].-(NHJ^".-AgHA".—AgA" 5 

dark-red needles. 

Methyl etJier MeA'. [87°]. Needles. 
Yields AgMeA" oh adding Ag^C^, to Us ethereal 
solution. 

Ethyl ether EtA', [lV6°]. Yields red 
needles of AgEtA". 

Methyl derivative 

CA(»9J!(0Me).0Hj.Cn.,.0<9^. [124°]. Got 

by saponifying its methyl ether with ILSO. and 
HOAo. Needles or plates (from dilute alcohol). 
Methyl ether C,H.ANO.J.AOMe).CarCOiMo. 
[63°]. From the basic silver salt and Mol. Ethyl 
ether EtA'. [71°]. Needles, v. si. sol. Aq. 
Ethyl derivative 

C.H,(NOJ,(OEt).CH,.CH^.CO.^. [126°]. Needles. 
Methyl ether MeA'. [30^. Ethyl ether 
EtA'. [60°]. Needles or plates. 

Oi-nitro-ozy-phenyl.propionic acid CaHgN^O,. 
Dinitromelilotie acid. [185°]. Formed by nitra¬ 
ting melilotio acid (Zwenget, A. Suppl. 6,148). 
Prisms (from alcohol).—BaA" aq.— Ag-^A". 

Two isomeric acids are obtained by nitration 
of phloretio acid (Hlasiwetz, A. 102,156). Both 
form yellow crystals. 

o-NITKO-8-OXT.PHENYL PEOPIONIC 
ALDEHYDE C,H,NO, i.e. 

[1:2] 0,H,(N0J.CH(0H).CH.;.CH0. Formed from 
o-nitro-benzoio aldehyde, acetic aldehyde, and 
2 p. 0 . aqueous NaOH (Baeyer a. Dtswsen, S. 16, 
2206). Crystaltine. Forms a compound with 
aldehyde C;a,NO,(C,H,0) [125°], which yields 
indigo on treatment with alkalis. Similar com¬ 
pounds of the formi Ja C,H,N0|(C.^,0) are formed 
by the action of m- an^-nitro-benzoic aldehydes 
on aldehyde and NaCSA^ The m- compound 
gives off aldehyde at 100^, the p- compound melts 
at about 116° (Gehring, S. 18, 372, 720). 

m-NITBO-A-OXY-PHENYL-PYBOTABTABIO 
ACID. Lactone 0„W,H0,i.e. 

paraeome acid. [171°]. Formed by heating 
m-nitro-benzoio aldehyde with sodium succinate 
and AOiO at 126° (Salomonson, if. T. 6,1). 
Crystalline. Boiling with NH^q and Bad. ppts. 
CnH^aNO,. Phenylhydrazine at 130° llorms 
0„H.N0.(NiPh) [132°]. — Ca(0„H,N0J, — 
FbA',: needles (from hot water). 

Methyl ether Oil. 

n-Nltro-D-ozy.pheayl.pyrotartarie aoid. 
Lactone [163°] (S.); [166°] (Erdmann, B. 18, 
2742). Formed in like manner from y>-nitro- 
benzoic aldehyde. Boiling with NH,Aq and 
ISaOl, ppts. BaO„H,NO,.— CuA'r—AgA'. < 


inTBO.p.OXY.PEXRYL-«DnrOLniB 

[161p. Formed in small 
titles w^n p-amido-(Bv- 8)-pbenyl-quinoline it 
heated with KNO, (Weidel, M. 8,138). YeUow 
plates, m. sol. alcohol. 

m-Nitro-(B. 2)-ozy-(By. l).phenyl.quinoline. 
Methyl derivative 
MeO.O :C.Hg.O.{OANOA:OH ....oi 
fe0H.0.N ——CH- P®® 3- 
by heating m-nitro-cinnemio aldehyde with 
p-anisiidine and HOlAq (Miller a. Einkelin, B. 20, 
1919). Needles (from benzene), si. sol. alcohol. 
' {Py, l,4,^)-Nitro-ozy-phenyl-itoqoincline 

O.JH..NAi.«.OA<pjoHf;N^’'> 

Formed by passing nitrous aoid gas through a 
solution of ozy-phenyl-isoquinoline in HOAo 
(Gabriel, B. 19, 831). Small yellow crystals. 
Methyl derivative 0,jH,MeNjOj. [169°]. 
DI-NITEO-DI-OXY-DI-PHEN YL ST7LPH0NE 
0,jE[,N.,80,».«. SO,{p„H,(NOJ(OHl|r Formed 
by nitrating di-oxy-di-phenyl sulphone (Glutz, 

A. 147. 69). Scales, insol. water, sol. alkalis. 
Yields 0,.ja,Na.,N.^SO, and OjjH.AgjNjSO,, a di¬ 
methyl derivative C|,^H.Me,N.^SOs [216°], a di¬ 
ethyl derivative [192°], and a di-isoamyl deriva¬ 
tive [161°]. With aniline it forms the compound 
C|.JtIj(NHPh)j(NO.).^S 02 , crystallising from ani¬ 
line in red prismb. 

Tetra-nitro-di-ozy-di-pbenyl sulphone 
S02(C.H2(N0.2)2(0H)).,. [253°]. Formed by 

further nitration of the preceding body (Anna- 
hoim, B. 11, 1668). Long-yellow needles.— 
K-A".—NafA": octahedra. 

TETEA-NITEO-DI-OXY-DIPHENYL OI8DL- 
PHONIC ACID {O.H(NO.,).,(OH).SO,HJj. Formed 
by nitration (Limpricht, A. 261,336).—NajA" aq. 
KjA": yellow crystals. 

wt-NITEO-p-OXY-Dl-PHEHYL-THIO-UEEA 
[3:1]C,H,(N02).NH.CS.NH.C2H4(0H) [1:4]. 
[162°]. Formed from m-nitro-phenyl-thiocarb- 
imide and p-amido-phenol (Steudemann, B. 16, 
2335). Needles, si. sol. ether. 

DI-HITBO-OXY-PHENYL-DEEA 0,H,N,0, 
iji. C.H,(N 02 ) 2 ( 0 H).NH.C 0 .NII,, Uramido-di- 
nitro.phenol. Fonned by heating urea with di- 
nitro-amido-phenol (picramic acid) (Griess, J.pr. 
[2] 6,1). Plates (from water).—AgA': pp. 

NITBO.DI.OXY.PHTHALIC ACID. Methyl 
derivative C.H( 0 Me)( 0 H)(N 02 )(C 02 H), 
[4:3:6:2:1]. Normethylnitrohemipic add, [220°]. 
Formed by boiling its imide with KOH (Elbd, 

B. 19, 2310). White needles, v. sol. water. 

Imide 0,H(0Me)(0H)(N0J<Q|j^^J>0. 

[262°]. Formed by boiling the ozim 
C„H( 0 Me){ 0 H)(N 02 )(C 02 l 50 H:N 0 HwithH 0 Ac. 
Yellow needles, sol. hot water and alkalis. 
Dimethyl derivative v. Nitro-Bumeia 

iOJp. 

Di.altro-oxy.phthalio acid 

C. H(NOj) 2 (OH)(COjH)j. Jnglonic add. Formed 
by oxidation of jnglone or its acetyl derivativt 
by boiling with HNO,. 

Salts.—A"(NH,),: reddish-yellow tables at 
thin needles, v. sol. water.—A"HK.—A"Ba« : 
yellow tables (Bemthsen a. Semper, B. 18,210). 

NIIBO-OXY-ISOPBOPYL-BENZOIO ACID 
CMe2(0H).0.H,(N02).00,;H [4:8:11. [191°]. 

Formed by oxidising nitro-ouminio add or nitro- 
euminol with KMnO, (Widman, S- 16,2649; 11^ 
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S667 ; 21, 2282), long needles (from water).— 
NH,A'2aq. — CaA'y—BaA', 8aq.—PbA', 6a<j.— 
OuA, l^aq.—AgA' Jaq: crystals, m. soL hot Aq. 
Aettpl derivativt [18B% 

S thy I ether’EW. [96°]. 
Nitro-ozy-Uopropyl-bensoie acid 
CMo,(OH).0,H,PjtoJcO.^ [4:2:1]. [ 168 °]. 

Formed by oxidising nitro-oymene or the acid 
0,H,Fr{N0,).Q,Hj.C0jH with alkaline EMnO, 
(Widman, B. 19, 270 Soderbaum, B. 21, 2128). 
Tables (from ether), m. sol. hot water. , 
Zsomeride v. Niteo-oxi-ouhinio lcid. 
Bi-nitro-ozy-propyl-benzoio acid. Lactone 
O.H.<C(NOJ(^e.NOJ>^ [00°]. Formed 

from etbylidene-phthalide and NOj (Gabriel, B, 
19, 838). Colourless needles (from alcohol). 

HITBO - 8 - OXY. p. ISOFBO? YL - EHEN YL- 
PBOPIONIC ACID 

[4:2:1] CAPr(NO,).CH(OH).CH,CO^. [120°]. 
Formed by boiling 0,H,Fr(Np.J.CHBr.CH.,.CO,H 
with aqueous Na,CO, (Einhorn a. Hess, B. 17, 
2024). Silvery plates. 

Amide C,jH„N.p,. [160°]. 

Anhydride CAPr(NO.J.CH<®^»>CO. 

[73°]. Formed by the action of cold aqueous 
Na,CO, on bromo-nitro-cumyl-propionio acid. 
Crystals, v. sol. alcohol. 

BITBO-DI-OXY-PYBIMIDINE 0,H,NA 

CO<^^g‘g^^O.NO,. Nitro-uracil. Formed j 

by heating the K salt dl its carboxylic acid at 
130° (Bohrend, A. 229, 35; 240, 8). Yellow 
needles, which explode on heating. Yields iso- 
barbitnrio acid on reduction. Urea fonns crys¬ 
talline CjHjNjO,. Guanidine gives a similar salt 
CjHjN.O^aq.—KA'aq: prisms, si. sol. water.— 
CaA',6aq. — BaA'^Saq. — ZnA'-Siaq. — 
OuA',7CuO. 

Nitro-di-ozy-pyrimidine carboxylic acid 
O.H.N.O.i.e. CO<^g;®^®‘^^)>C.NO,. Formed 

by warming di-«xy-mcthyl-pyrimidine (methyl- 
uracil) with H,SO, and HNO, at 80° (Bohrend, 
A. 229, 82; 240,4; K6hler, A. 230, 32). Yellow 
crystals (containing 2aq).—KHA"aq: plates, si. 
sol. water.—BaA" ^q.—AgjA"aq. - PbA"liaq. 
Bthyl ether [250°]. Prisms. 

(a).iriTBO-(Pp. 3)-0XY-aUIN01IlIE 

'a’-lfitro<arbostyril. Formed by 
heating * a *-nitro-o-amido-cinnamio acid with 
BClAq at 160° (Friedlandcr a. Lazarus, A. 229, 
243). Needles (from alcohol). Hoes not melt 
below 220°. 

(i9)-Hltro-(Py. 8)-ozy-quiiioline. (260°). 

Formed in like manner from ‘ $ ’-nitro-amido- 
oinnamio acid (P. a. I*). Needles (from H^c). 

( 7 )-Nltro-(Pp. 8)-ozy.qninoliBe. [280°]. 
Formed by nitrating carbostyril (F. a. Is). 
Neeies (from HOAc). 

Methyl derivative [181°]. From the 
silver salt and Mel (Peer a. EOnigs, B. 18, 


(B. 4]-Kitra-(Pp. 8)-ezy-qiiinoUne 

OH:O^OJ.O—N-O.OH' Formed from«| 

di-methyl o-nitro-ooumarinate and alcoholic 
MH„ the resalting (8,2, l)-nitro-amido-oinnamio 
agi|^ beinj^ heated with BCIA^ at 140° (Miller 


a. Emkelin, B. 22, 1711). Prisms, t. sol. hot 
water. 

(B. 4,2)-Kitro-czy.quinoline 

CH:C(NOj’.ofN icH- Formed by nitra¬ 

ting (B. 2)-oxy-quinoline (Skraup, M. 3,661) and 
by the action of nitric acH on (B. 2)>oxy>quiiiol* 
ine carboxjlic acid (SoLnlidt a. Altsohul, B. 20, 
2697; 21, *2256) and on nifroso-oxy-quinoline 
(Mathous, B. 21,1042,1886). Yellow needles.— 
B'HNO,aq: orange prisms, v. sol. hot alcohol. 

Nitr_o-(B. 4)-ozy-qninoline. [173°]. Formed 
eby heating its carboxylic acid with glycerin at 
204° (Schmitt a. Engelmann, B. 20, 2693) and 
by the action of HNO, (S.G. 1-38) on nitroso- 
(B.4)-oxy-quinoline (Von Kostanecki, B.24,164). 
Needlesf si. sol. alcohol. 

Hitro-(B. 3)-oxy-quinolino. [256°]. Formed 
by nitrating m-oxy-quinoline (Skraup, M. 8, 
664). Yellow plates, dcccgjtpos^ by fusion. 

Nitro-oxy-quiucUne. Formed by ^e action f 
of HNO, on a syrupy acid obtained oy oxidation 
of cinchonine 'Wcidel a. Hazura, M. 3, 773), 

Crystalline powder, molting far above 300°._ 

B',H,PtCl,: monoclinio prisms. ■* 

(B. 1, 3)-Di-nitro-(B. 4)-ozy-qainoline 

gH:C(NO.,)-c;.cn:0H . 

C(NO,):C(OH).C. N :Cir Formed by 

the action of HNO, on o-oxy-qninoHne carb¬ 
oxylic acid, and on ana-nitroso-o-oxy-quinoline 
(Schmitt a. Engelmann, B. 20, 2692; Eosta- 
necki, B. 24, 155; cf. Bedall a. Fischer, B- 14, 
1368). Plates. 

NITE0-(B. 4)-0XY.Qiriir0UKE CABBOXY- 
Lie ACID C.H,(NO.JN(OH)(CO.,H). Formed 
by boiling the nitrate of o-oxy-quinoline carb¬ 
oxylic acid with IIOAc (Schmitt a. Engelmann, 
B. 20, 2693). Needles, si. sol. HOAo. 

NITBO-OXY-dDINONE. Carbonyl deri¬ 
vative (C.HA(NO,)0).,CO. [260°]. Formed 
by oxidation of nitro-amido-phenyl carbonate 
by chromic acid mixture (Lowenberg, 0. O- 
1886, 390). Pale-brown needles. 
NitTO-di-oxy-quinone 

'>y warming 

nitro-di-imido-rcsorcin with dilute (10 p c.) 
NaOIIAq (Nietzki a. Schmidt, B. 22, 1659), 
Golden needles, m. sol. water.—K,A": orange 
needles. 

Di-nitro-di-ozy-quinons 

‘^®<c|oHic(Na]> ‘*'-<-, *^itranilw acid. 

Formation. —1. By the action of nitrous acid 
on hydroquinone (Nietzki, B. 10, 2147).—2. By 
the action of a mixture of fuming HNO, and 
cone. H,SO, on di-aoetyl-hydroquinone below 
-6°; the yield in this ease being 65 p.o. 
(Nietzki, B. 16, 2092; 18, 499).—3. By adding 
dinitxohydroquinone to a cooled mixture of 
HNCl, IS pts.^ and HOAo (6 pts.) (Nietzki, A. 
216, 142). -A. By boiling s-di-nitro-di-amido- 
quinond with dilute potash (Nietzki, B. 20, 
2116).—6. By the action of faming 1^0, on 

00,H.O<gOj°(®^>p.CO,H (Hantzsch, B. 19, 

2898; c/. L^wy, B. 19, 2386). 

Pre^ration. — By slowly adding a hot satn* 
rated alcoholic solution of ohloranil (4 pto.) to a 
concentrated aqueous eolation of somom nifrito 
(10 pts.) heated to 80°-90° ; a yellow ctystalliM 

99f 
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pp. of the Bodiam nitranilate soon sepaiateB, j 
and a Bmall quantity which remains in solution 
is precipitated by NaOH; the whole is teorys- 
talliaed from hot waCer (Nel, B. 20, 2027). 

Provcrties .—Golden tables, v. sol. water and 
aloohoh insol. ether. When anhydrous it ex¬ 
plodes at 170‘’’withouV«preTious fusion. Fed, 
gives a green cryafalUne pp. Chlorine forms 
sxalic acid and ohloropicrin (Levy, 4. 249, 66). 
On reduction it yields tetra-oxy-di-amido-benz- 
eno which gives p-phenylene-diamine on distil¬ 
lation with zinc-dust (Nietzki, B. 19, 2727). 
Hydroxylamine hydrochloride forma an explo¬ 
sive salt C,04(N0,),(NH,0), (Nel, Am. 11,17)v 

Salts.—NaA": diohroic monoclinlo crys¬ 
tals ; a:b-.e = -OlO:!: -985; $ =■ 87° 6V.—^"i 
yellow needles (from hot water).—(NH,;,A". 
liaA": pistes, insol. water. 

Di-nitro-di-oxy-g.uinone. A product of the 
action of nitrous acidLn protocatechuic acid dis- 
' solved in Uher (Gruber, B. It, 619). Greenish- 
yellow needles, v. sol. water.—Na,A"2aq: ex- 
plod^ when heated. 

SEBO-OXY-SIYHENE.. Methyl deriva¬ 
tive (1:2:4] C.H,(OMe)(NO,).CH:CH.^ [89°]. 
Formed, together with the di-nitro- derivative 
C»H,(OMe)(NO,),.C,H, [163°], by the action of 
cS. HNO, on f4:l]C.H,(OMe).CH:CH.CO,H 
(Einhorii a. Grabfield, A. 243, 366). Crystals, 
volatile with steam. Yields a dibromide [79°]. 
Forms, on oxidation, nitranisic acid [187°]. 

HITEO-OXY-STYEYL MEXBfn KETONE 
Methyl derivative C„H,|NO. i.s. 

[4:8:1] C.H,(OMe)(NO,).CH:CH.CO.CH,. [169°]. 
Formed by nitration of the ketone, and also by 
condensation of 0,H,(0Me)(N0.j)CH0 with tee- 
tone (Einhom a. Grabfield, A, 243,364). Yellow 
needles (from water), sol. ether. 

NIXKO-OXY.SOIPHO-BENZOIC ACID 
C,H,N80, i.e. C.H,,(NO.J(OH)(SO.H)(CO,^. 
Formed from nltro-o-oxy-benzoio acid and faming 
H,80, (Msndt, B. 10, 1701).—BajA"', 12aci: 
hair-like needles. 

NIXHO-OXY-XOLTIENE v. Nitbo-cbesoi,. 

Hitro-di-oxy-toluene v. NnBOJUaciN. 

Hltro-tetra-oxy-tolnene C„Mc(NOj)(OH)4. 
[167°]. Formed by the action of HCl and SnCl, 
onnitro-di-oiy-toluquinone(Kehrmanna.Brasoh, 
/. pr. [2] 39, 389). Black needles, forming a 
violet powder. Its solution forms HCy, oxalic 
acid, and other prodfiUs pn boiling. 

Oi-nitro-di-oxy-toluene 

C,HMe(NO.J,(OH), [1:3:6:2:4]. Di-nitro-erea- 
orcin. [90°]. Formed from cresorcin and 
HNO, (Von Kostaneoki, B. 20, 3136). Needles, 
m. sol. cold water. 

NITBO-OXY-o-TOLiriC ACID* C,H,NO, f.e. 
0,H,Me(0H)(N0JC0.JS[l:4:*:2]. [172°]. Formed 
by nitration of oxy-o-toluic acid (Kostanepki a. 
Niementowski, B. 18,264). Neo'iles, sol, hot Aq. 

Nitro-oxy-m-toluio acid • 

0,Hile(OH) (NOJ.CO.,H [3:4:6:1] ? [87°]. Formed 
by heating (4,3,l)-oxy-toluio acid with cone. 
HNO, (Mimon, Am. 4, 186). Yellow needles, si. 
sol. water. Its salts explode when heated.— 
CaA',4aq.—BaA',4aq: orange neecHes; crimson 
when anhydrous. 

Nitro-oxy-p-tolnie aeld 

0,H,Me(0H)(N0J.C0,H[4:8MKl].[188“]. Formed 
by ike action 91 nitrous acid on (8,4if}'Unid(i- 


toluio acid (Ahrens, K. 1869, lOS). GoMen 

needles.—BaA',7sq: scarlet, sL so), alcohol. 

Nltrp-oxy-toluic acid. Methyl derivative 
O.H,Me(OMe)(NOJCO,H. [176°]. Formed from 
the meftyl ether of thymol and dilute HNO, 
(Paterno a. Canzoneri, G. 9, 446). Slender 
needles, v. sol. alcohol.—BaA',2aq; straw- 
coloured crystals. 

Btlfy I derivative [162°]. Formed, in like 
manner, from the ethyl ether of thymol. Long 
Blendes needles. 

Nitro-cu-cxy-o-toluie acid 
hc.H,(NOJ(C,PL,OH)CO,H [4:2:1]. [129°]. Fc^ed 
by dissolving nitro-phthalide in aqueous KOH 
(Hoenig, B. 18, 8461). Minute needles.—AgA'. 

Xri-nitro-oxy.m-toluic acid 
C.HMo(OH)(NO,),CO,H [1:3:2:4:6:6]. Nitrococcie 
acid. [170°-180°]. Formed by the action of 
boiling nitric acid (S.G. 1-87) on cochineal (Dc 
la Hue, A. 64,23; Liebormann a. Dorp, A. 163, 
100) and on (o,3,l)-oiy-toluio acid (Kostanecki 
a. Niementowski, B. 18,260). Colourless plates 
(containing aq). On boiling with moist Ag^O 
it yields silver tri-nitro-oresol and CO,.— 
(NH,)A" Jaq.-BaA'jaq.—Ag A" : needles. 

NITEO-OXY-jb-TOLDIC ALDEHYDE 
C,H,NO, i.e. 0,H,Me(NO.J(OH)CHO [5:3:2:!]. 
[141°]. Formed by warming oxy.toluio aldehyde 
with HNO, (St-hotten, B. 11, 788). Yellow 
needles, si. sol. hot water. 

Hitt o-oxy-m-toluic aldehyde 
C,n..Me(NOJ(OH)CHO[6:8:4:l]. [162°]. Formed 
by nitrating (4,3,l)-oxy-toluic aldehyde (S.). 
KeedleSt si. sol. hot water. 

NITB0-DI.0XY-T0LUatriK0KB 
O.Me(NO.J(OH)A [2:6:3:6:4:1]. TolunitnmUie 
acid. [180°]. Formed by the action of a dilute 
alcoholic solution of ENO, on tri-chloro-tolu- 
quinone (Kehrmann, B. 21 1779; J.pr. [2] 39, 
877). Golden needles (containing laq). Its 
aqueous solution decomposes on boiling forming 
HCy, oxalic acid, and CO,.—K,A" 8aq: yellowish- 
red prisms. 

DI-NIXEO-DI-OXY-DITOLYa 0„H,AO.. 
[273°] (G.); [270°] (D.). Formed by boiling 
tetrazo-ditolyl sulphate with HNO, (Gerber, B. 
21, 750); by the action of nascent nitrous acid 
on di-amido-ditolyl (tne yield being quantitative); 
and by heating di-oxy-ditolyl di-carboxylio acid 
with HNO, (Deninger, J. pr. [2] 40, 300; B. 21, 
1639). Yellow needles (from toluene or pyridine). 

KIXEO . OXY - XOLYIEKE - ETHENYl - 
AMIDINE 0,H,N.Or [266°]. Formed by the 
action of alcoholic ammonium sulphide on the 
acetyl derivative of di-nitro-p-toluidine (Bankie- 
vitch, B. 21, 2404). Lustrous green needles, not 
affected by HClAq at 200°. 

KIXEO-PESXAHB C,H„NO, ».«. 
Fr.CHyCANOr (160°-i60°). Formed from 
isoamyl iodide and AgNO, (V. Meyer, B. 6, 208; 
4.171,43; 176,136). 

Di-nitre-pentane G,H,.CH(NO.J,. Formed 
from di-amyl ketone and HNO, (Chancel, 0. B, 
94,399). Heavy oil. Forms n-valerio acid on 
redaction.—KCiH.NjO,.—AgA'. 

o-HITEO-PHENOE CANO, U. 
JO,H,(NO.J.OH [1:2]. MolTw. 139., [45°]. (914°). 
8.V.i 107-64 (Schifl). 

Formofton.—l.Togetherwith thep-isomeiids 
by nitration of phenu (Hofmann, 4.108,847 ( 
Fritzsche, A. WO, 160} /. fr. 78, 998; Odd 
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itotn, B. 11, 19i8}.— 3. Bj heating o-bromo- 
niiro-benzene [38°] or o*obloro-nitro-beiizene 
with aqueoae potau in sealed tabes (Kincke a. 
Walker, B. 6, 117 ; Engelhardt a. LatsoM- 
nofl, B. 8, 423).— 8. By boiling o-di-nitro- 
benzene with KaOHAq (Lanbenheimer, B. 9, 
1828).—4. Together with jp-nitro-phenol by 
boiling diazobenzene sulphate with nitrtb acid 
(NSlting a. Wild, ^ 18, 1838),—6. Together 
with p-nitro-phenol by adding liqaid ]j[,0, to 
cooled CS, containing C,H,ONa in suspension 
(Schall, B. 16, 1901).—6. By heating diazo-* 
benzene nitrate with dry toluene, nitrogen being 
given off (Bemsen a. Orndorfl, Am. 9, 390).— 
7. By the action of NaNO, and H^SO.on anUine 
(Deninger, J. pr. [2] 40, 298). 

Preparation. —Phenol (1 pt.) is slowly added 
to a mixture of HNO, (1 pt. of S.Q. 1*88) and 
water ^8 pts.), oooled to 0°; the product is 
neutralised with Ka,CO, and distilled with water 
(Neumann, B. 18, 3320). 

Properties. —Light-yellow prisms or needles, 
V. sol. mcohol and ether, si. sol. cold water. 

Beacfiora.—l. Beduccd by tin and HCl to 
o-amido-phenoL—2. Aqueous NH, (35 p.c.) at 
160°-200“ yields o-nitro-aniline (Merz a. Bis, B. 
19, 1749).—8. Phenyl-hydrazine dissolved in 
xylene at 100°produces o-amid. -phenol,benzeno, 
NH„ and nitrogen (Barr, B. 20,1497). 

Salts.—The colour of the salts has been 
examined by Camelley a. Alexander (O.J. Proc. 
4,64).—NH,A': scarlecplates.—KA'^aq: orange- 
red crystals (F.).—KA'aq (Post, B. 8, 1662). 
S. 16 at 6°; 21 at 15°.—NaA^ scarlet plates, v. e. 
sol, water.—^BaA',, S. 9 at 6°. SrA',3aq.— 
GaA',4aq : plates.—CaA'^aq: orange needles.— 
AgA': orange-red pp. S. -14 at 16°. 

Acetyl derivative C,H,(NOJOAo. [41°]. 
(263°). Long colourless needles or prisms, v. 
sol. alcohol (Bottcher, B. 16, 1033). 

Benzoyl derivative C„H,(NO.J(OBz). 
[69°]. Formed from o-nitro-phenol and BzCl 
(HObner, A. 2t0, 386; Schiaparelli, Q. 11, 73 ; 
Neumann, B. 18, 8320; 19, 2018). Prisms or 
needles. Yields on nitration the compound 
0,H.(NO,).O.CO.O.H,(NO,) [1:3] [120°], crystal¬ 
lising in needles. 

Methyl ether C,H,(NO,0(PMe). o-NUro- 
anisole. [9°]. (277°)at736mm. Formed, together 
with the V- isomeride, by nitration of anisole. 
Formed also by methylation of o nitro-phenol 
(Branch, Z. ^67,204; Miihlhauser, A. 207,237) 
and by boUing o-chloro-nitro-benzene with 
NaOMe in HOMe (De Bruyn, B. T. C. 9,200). 
Oil. Converted into o-nitro-anih'ne by beating 
with ammonia (Salkpwski, A. 174, 278). 

Ethyl ether 0,H4(NO^(OEt). oeNi'fro- 
phenetol. (267^. • Formed by ethylation of 
o-nitro-phenol (GroU, J. pr. [2] 12, 207; Seidel, 
iT. pr. [2] 42, 448) and by heating C.B^C^NOJ 
wiw NaOEt (Be Bruyn). Oil. When distilled 
with alcoholic potash it yields 0,H4(NHJ(OEt) 
and no azo- compound; but when reduced in 
alcoholic solution by sodium-amalgam it forms 
N,{0,H,OEt), and NsO{O.H.OEt), (Schmitt a. 
MOhlau, /.IT. [2] 18, 200). 

Bromo-ethyl ether O.H.(NOJ0.04H4Br. 
[44°]. Formed from OA(NOJ(ONa) and ethylene 
nromida (Weddige, /.fr. [3] 24, 346). Yellow 
prisms (from alooboB. 

' Reactione.—t. With an alooholio rolotimi of j 


NH, it yields 0.H,(NO,)O.0,H,NH, [78°] an 
NHic^HiO.oXNOj, [192°].~2. Heated witl 
potass!w salicylio ether 0,H4(OE)OO,Et i; 
alcoholic soluticn it yields two products 
(o) an ether C.H,(NO.J.O.O,H,.0.0,H..OO,E 
[c. 100°] saponified by.HCl yielding the oorre 
sponding acid [146°], which maj be reduced t 
an nmido* acid [110°] whose4iydroohloride melt 
at 177°; and (W a compound of the formul' 
C,H4(N0J.0.C,H4.0.C0,.C„H,0H [10C°] whicl 
gives an acetyl derivative [80°] (Wagner 
/. pr. [2] 27, 212). — 3. Heated witl 
[■[;1] C,H|(OK)COjEt in alcoholic solution i 
forms o-nit‘.*o-phonoxy-ethyl-p.oxy-bcnzoio ethe 
[103°] which is saponified by HCl at 140°, form 
ing on acid C.H,(NO,)O.C,H,.O.C.H,.COjl 
[c. 206°]. The corresponding amido- acid melt 
at 186° (Wagner).—4. Potassium benzoate ai 
140° yields C„H,(NO,).Of:,H4.0Bz [77°]. 

Amido-ethy^ ether 

C,Hj(NOj).O.C 2H,NH2. [73°]. Formed as above 
Small plates (from water). Yields a benzoy 
derivative [95°] and a dibcnzoyl derivativi 
q.H,(NO,).O.C.Jl4.Ni5z, [122°]. The bergoyl do 
rivati ve red uced by tin and hydrochloric acid y ieldi 

(Weddige, /. pr. [2 

24, 2(50). “ ‘ 

Ethylene ether C,H.(00,H,.N0,),. [163°' 
Formed from C,H4(NOJONa and C,H,Bry 

Isohutyl ether (276°-280°). S.G. 1-13« 
(Bicss, B. 3, 780). 

Benzyl ether C,H5.CH.4.O.0„H,(NO,). [29°] 
From the K salt and C,H,Cl (Kurnpf, A. 224 
121 ). 

p-Nitro-benzyl ether 
C.H4(NOJ.CH,.OJ3,U4.NOp [129°]. Needles (K.) 

Phenacyl ether 

C,n,(NO,).O.CH4.CO.C,H,. [118°]. (194°) 

Formed from the K salt and «-bromo-aceto 


plienone (Lellmann a. Dormer, B. 23, 172) 
Needles, m. sol. alcohol. EnCl, and HCl at 100' 

convert it into O.H,<;°:^^j [103°]orystalli8in; 

in needles, and forming the salts B'HJtCI, anc 
B'HAuCl,. * 

m-Nitro-phenol O.H,(NO.JOH[l;8]. [96°] 

(194° at 70 mm.). Obtained from m-nitro 
aniline by the diazo-reactior- (Fittig a. Bantlin 
B. 7, 179; 11, 2099; Henriques, A. 216, 823; 
Wagner, /. pr. [2] 3g. 70)* Yellow crystals, sol 
hot water; not volatile with steam.—KA'2aq; 
orange needles. S. 12 at 6° (Post a. Mehrtens, B 
8,1652).—BaA',2aq. S. 1-7 at 6“.—PbA'(OH), 
S. -013 at 15°.—AgA': brownish-red pp. 

Benzoyl derivative C,Hj(NO,).OBz 
[96°]. Pale^yellow crystals (Neumann, B. 19 
2979). Nitric acid (S.G. 1'48) converts it ink 
the crystalline m-nitro-benzoyl derivativi 
0,H4tNO,).O.CO.C,H.(NO,) [129°]. 

Methyl ether MeA'. [38°]. (264°), 

Needfles, volatile with steam (Bantlin). 

Ethyl ether Etk'. [34°]. (264*) (Bantlin 
Wagner,/.pr. [2] 32,71). 

Bromo-ethyl tether 0,H,BrA'. [89°] 

Formed, vrith the following, from the E' salt ant 
etiiylene bromide (Weddige, /. pr. [3] 24,266). 
Ethylene ether OMtk'r [189°]. ' 
p-Nitro-phenol (m,{NOJ.OH. ' rtl4°l 
B.V.S. 108-28 (Sohiff). 

Formation .— L' Together with the o-isomei 
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Ide, hj the nitraiion of phenol, espeoially at 
low temperatures (Fritzsche, J, pr, 76, 267; 
Qoldstein, J. B. <10, 853).—2. By heating 
tMihloro-nitro-benzene [86®] or bromo-nitro- 
benzens [126°] with aqueous potash at 180° 
(Engelhaidt a. Latschj^off, B. 3, 428; Biohier, 
B. 4, 460).—S^.' From' acetanilide by nitrating, 
and heating the [4:1 ]C.H,(NO,)(N£[Ac) with 
oono. KaOHAq (Wagner, B. 7, 76).—4. From 
p-nitro-aniline by the diazo- reaction (Fittig, B. 

7, 280).—6. By dry distillation of nitro-o-oxy- 
benzoio acid (Schmidt a. Cook, K. 3, 41).— 
6. By oxidation of nitroso-phenol (Baeyer, B, 7, 
966).—7. Together with the o-isomeride, by add¬ 
ing liquid N,0, to cooled C3, containing 
OJBjONa in suspension (Schall, B. 16, itIOl).— 

8. By the action of NaNO, (in excess) and 
HjSO, on aniline, o-nitro-pbenol being also 
formed (Deninger, [2] 40, 298). 

„ Preparation. —The mixtu^ of o- and p-nitro- 

phenols is distilled with steam. The residue is 
dissolved in hot water and mixed .with excess of 
Na,CO, when C,H,{NO,,)ONa crystallises out on 
eoolinh,(Salkowski, A. 174,'280). 

Froperftea.—Slender colourless needles (from 
water. Dimorphous (Lehmann, Z. K. 1, 45). 
V. sol. alcohol. Not volatile with steam. Sol. 
hot HClAq (KoUrepp, A. 234,1). 

Beactions.—l. Distillation with PCI, yields 
p-chloro-nitro-benzene [85°].—2. Aqueous am¬ 
monia at 160° to 200° forms p-nitro-aniline 
(Merz a. Bis, B. 19, 1749).—3. Ptienyl-hydraz- 
me at 100° produces p-amido-phenol, benzene, 
NH„ and nitrogen (Barr, B. 20,1499). 

Salts.—The colour of the salts has been 
examined by Carnelley (0. J. Proe. 4, 647.— 
NaA'4aq: yellow tables.—NaA'2aq. Heat of 
neutralisation 12,840 (Alexejeil a. Werner, Bl. 
[8] 2, 718).—NaHA', 2aq: orange-red prisms 
(from water).—KA'2aq. S. 4-5 at 6° (Post a. 
Mehrtens, B. 8,1652).—KHA', 2aq.—BaA', 8aq : 
monoolinio prisms. S. 1 at 6°; 1-3 at 15°.— 
BaH,A',4aq. — SrA', 7aq : yellow needles. — 


CaA' 4aq.—CaH,A', 8aq.—MgA',8aq.— Pb,0,A 
— PbjHA',. — AgA'aq: scarlet pj‘., changing 
to orange prisms—AgA'2aq. S. '8 at 15°.— 
AgHA',aq: yellowish green laminte.—Ag,HA',: 
purple needles. 

Bentoyl derivative C,H,(NO,).OBz. 
[142'6°|. Colourless efiloresoent needles (from 
alcohol) (Schiaparellifl/O. 73 ; Neumann, B. 
19, 2020). On treatfbent with HNO, (S.G. 
1-48) it forms [4:l]C,H,(NOj).O.CO.C,H,NOj;i:3] 
[186-6°]. 

Methyl ether MeA'. [61°]. (269°). 

Formed by methylation of p-nitro-phenol 
(Brunck, & [2] 8, 202; Willgerodt a. Ferko, 
J. pr. [2] 33,162; Skraup, M. 6, 761). Formed 
also by heating p-^loro-nitro-benzene with IWH 
dissolved in MeOH (Willgerodt, B. 14, 26^2; 
16,1004). Prisms. , 

Ethyl ether EtA'. [68°]. (283°)‘(An. 

dress, J. w. [2] 21, 831). Formed from the Ag 
salt and EtI (Fritzsche) and also from C.HjDEt 
and fuming HNO, (Halloq^, Am. 1, 271). Ob¬ 
tained also by boiling p-ohloro-nitro-benz6ne 
with EOH ana dilute (60 p.o.) alcohol (Will- 
gerodt, B. 16, 1002). Prepa^ by heating 
0^,(NO,](OE) witii KEtSO, in alcoholic solu¬ 
tion for 8 nouis (Willgerodt a. Ferko, /. pr. [2], 
68,168), Prisms. Bodinm-amalgam rapidly le- 


duces it, in alcoholic solniiott, to N,(0,H~01ltl. 
(Schmitt a. Mdhlan, /.pr. [2] 18,199). 

Ethylene ether [143°]. Formed, 

at the same time as the bromo-ethyl ether, by 
heating the Na compound with ethylene bromide 
at 140° (Weddige, /.pr. [2] 21,127; 24,264). 

Bromo-ethyl-ether CH,Br.CH,.rA', [63°] 
Tellowish plates, insol. water, v. sol. alcohol. 

Beaetions.—l. Heated with potassium p 
oxy-bfnzoio ether [4:1] C,,H,(OK).CO,Et it forms 
C,H,(NOJ.O.C,H,.O.C.H,.CO,Et [181°], which 
when saponified by HClAq at 130° yields the 
corresponding acid [218°] (Wagner, /. pr. [2] 27, 
224).-2. Alcoholic [2:l]0,H,(OK).CO.p!:t forms 
C,H,(NO,).O.C.,H,.O.CO.^C,H,OH [131°] and the 
ether C„H,(NO,).O.C,.H, O.C„H,.CO;;Et [c. 81°] 
whence l^Cl liberates the acid [132°]. 

Amido-ethyl ether [109°]. 

Formed by heating the bromo-ethyl ether with 
alcoholio ammonia. Yellow scales (from water). 

isobutyl ether 285°-290°). S.G. “ 
1-105.. 

Beiisyl ether 0,H,CH,A'. [106°]. Prisms. 
Yields on nitration a compound meltipg at 168° 
(Kumpf, A. 224,123). 

p-Nitro-beneyl-ether [183°]. Needles. 

Fourth and fifth nitro-phenols have been de¬ 
scribed by Fittin (/. pr. [2] 24, 6; B. 18, 711) 
but their existence has not been confirmed by 
other chemists (Natanson, B. 13, 415). 

(a).Di.mtro.phenol O.H,{NOJiOH) [4:2:1]. 
[114°]. S. 4-8 at 100°; -6 at 18°; -014 at 0° 
(Grnner, J.pr. 102, 222). 

Formation. —1. By nitration of phenol, 
o-nitro-phenol, and p-nitro-phenol (Laurent, 

A. Ch. [3] 3, 212; Kdrner, Z. [2] 2, 662, 781).— 
2. From anisole by nitration and saponification 
(Cahours, A. Ch. [3] 25, 22).—3. From di-nitro- 
ainido-phenol (picramio acid) by elimination of 
NH, (Gricss, A. 113, 210).—4. From chloro-di- 
nitro-benzene [60°] and bromo-di-nitro-benzene 
[72°] by heating with potash (Clemm, J. pr. [2] 
1,145 ; Engelhard! a. Latschineff, B. 3, 97).— 
5. By boiling i-tri-nitro-benzene with aqueous 
Na,CO, or by heating it with water at 160° (De 
Bruyn, B. T. C. 9, 191).—6. By boiling i-di- 
nitro-aniline with KOHAq for a longtime (Will¬ 
gerodt, B. 9, 979).—7. From di-nitro-di-ethyl- 
aniline and dilute potash (Van Bombard 

B. T. C. 2, 36). 

Properties, —Yellowish rectangular plates 
(from water), v. si. sol. cold alcohol. 

Beactions. —1. Yields only picric acid on 
farther nitration (Hubner a. Schneider).- 
2. Aqueous KCy at 70° forms potassium meta- 
purpurate CjHjKN.O, which separates as 
brownish-red crystals with green lustre (Ptaund- 
ler a. Oppenheim, Z. 186®, 470; Sommaruga, 
A. 157, 336). 

Salts.—KA'aq. S. 1-4 at 6° (Post a. Mehr- 
tens, B. 8,1664); 1-6 at 7° (Hubner a. Schneider, 
A. 167, 92).—KA'aq (Bomburgh).—NaA'aq.— 
BaA'j7aq: golden ne^es.—BaA',6aq: yellow 
needles.—BaA', 6aq: orange prisms. S. -8 at 7*. 
—BaA,4aq: monoolinio crystals (P. a. M.).— 
MgA', 9aq.—MgA', 12aq.—Pb(OH) A[ 2aq. S. -08 
ai 16° —MnA',6aq.—NiA',8aq.—AgA' aq. S. -4 
at 16°. 

Beneoyl derivative 
Plates (from alcohol) (Laurent a. Garharat, J, 
76,77). 
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m-ltilrd-heinoyt dtrivative [161®]. 
Formed by nitration of [2:1] 0,H4(NO^.OBa or 
of the o-isomeride (Neumann, B. 18, 8S22; 19, 
2021). Needles. 

Methy l ether MeA.'. [88°]. Formed by 
boiling anisole or anieie aoid with fuming HNO, 
(Cahours, A. 69, 236) or by heating (4, 2, 1)- 
ohloro-di-nitro-benzene or i-tri-nitro-benzene 
With KOH dissolved in HeOH (WillgerWt, B, 12, 
762; De3ruyn, B^H’. O. 9,190). Needles. 

Ethyl ether EtA.'. [86°]. Formed by the 
action of HNO, on C,H,OEt (Cahours, A. 74, 
316) and on N,(0,H,.OEt [1:4]), (Andreie, J.pf. 
[2] 21, 336); and also in the same way as the 
methyl ether (W.). Needles. 

Ally I ether CJAJl'. [47°]. 
Di-oxy-propyl ether C,H,(OH),A'. [e. 
88°]. Formed from [1:2:4] 0,H,Cl(NC^)2,glycerin, 
and KOH (W.). 

Phenyl ether C,H,A'. [71°] (W.). 
Beneyl ether [149°]. 

p-Nitro-beneyl ether [201°] (Kumpf). 
(j8)-Bi.nitro-phenol 0,H,{N0J,(0r) [4:3:1], 
[64°]. Formed, together with the (o)-isomeride, 
by nitrAiiig o-nitro-phenol (Hiibner a. Schneider, 

A. 167, 89; Salkowski, A. 174, 270; Edrner, 0. 

4, 325). Pale-yellow needles (from water), si. 
sol. water, v. e. sol. hot alcohol. Somewhat 
volatile with steam.—^NaA'Saq: red needles.— 
KA'. S. 1‘3 at 6°.—BaA',aq: golden needles. 

5. -18 at 7°.—MgA',6aq.—PbjOAV S. -037 01 
16°.—AgA'. S -8 afl*6° (Post a. Mehrtens, B. 8, 
1662).—AgA'aq: red needles. 

m-Nitro-bensoyl derivative [149°]. Got 
from [3:1] C,H,(NO.JOBz and HNO, (Neumann, 

B. 19, 2980). Yellow needles, si. sol. ether. 
Methyl ether MeA'. [117°]. Converted 

by NH,Aq at 130° into di-nitro-aniline [138°]. 
Ethyl ether EtA'. [68°]. Needles. 
Benzyl ether PhCH,A'. [76°]. Prisms. 
Yields [4:1] C.H,(NOJ.OH,.O.C„H,(NO,), [1:2:6] 
[187°] on nitration (Kumpf, A. 224,130), 

( 7 ).Di.nitro-phenol 0,H,(NO,),(OH) [6:3:1]. 
[104°] (B.)i [122°] (De B.). Formed, together 
with the (J). and («)- isomerides, by nitration of 
m-nitro-phenol (Bantlin, B. 11, 2103; A. 215, 
824). Obtained also by4teating its methyl ether 
with cone. HClAq at 180° (De Bruyn, B. T. G. 
9, 208). Needles, volatile with steam.—KA' 2aq. 
—BaA'jSaq.- BaA',2aq: red feathery crystals. 

Methyl ether MeA'. [96°] (B.) j [106°] 
(Do B.) (abpve 860°). Formed by heating s-tri- 
nitro-benzene with NaOMe in HOMe for 24 hours 
(De Bruyn). Needles. 

(S).lM.nitro.phenol C,H 3 (NO.J,(OH) [4:8:1]. 
[184°]. Prepared, (ogether with the («)- and ( 7 )- 
isomerides, by nitration of m-nitre-phenol 
(Bantlin, B. 11, 2l04). Colourless needles, not 
volatile with steam.—BaA', 8aq: brown prisms. 
Methyl ether ileA'. [70°]. Needlel. 
(O-Bi-nitro-phenol 0,H,N,0, As. 
0,H,(NOJ,(OH) [8:2:1]. [144°]. Prepared, to¬ 
gether with the ( 7 ) and {b) isomerides, by nitra¬ 
tion of f»-nitro-pnonol (Bantlin, B. 11, 2104). 
Yellow needles (from water).—KA'2aq: yellow 
needles.—®aA',: brown needles. • 

Methyl ether MeA'. [118°]. Tables. 

Trl . nltro - phsnol 0,H,(NO,),OH [6:4:9:1]. 
PicHo acid. Mol. w. 229. [122°]. S. -626 at 
8®t 1'886 at 90®} 8-89 at 77® (Marchand, X 


pr. 64, 91h B 40 78-82 in a 1'74 p.e. benze 
solution (EanonnikoE, pr. [2] 31,848). 

EormaUon. —1. By the action pt hot nit 
aoid on phenol, tri-bromo-phenol, 0 - and j)- nit; 
phenols, (a)- and (8)- di-nitro-phenols, saligen; 
salicylic aldehyde, salicin, salicylic acid, phl< 
izin, indigo, coumariii„ aloes, gum benzoin, bi 
sam of Egrn, and from vie resin^f Xanthorrht 
hastilis ^ansmann, Joumtde Phys. et de Chim 
1788; Welter, A. Ch. 29, 301; Liebig, P. 1 
191; 14, 466; A. 9, 80; 89, 350; Dumj 
A. Ch. [2] 63,178; [3] 2, 228; Laurent, A. C 
[3] 3, 221; A. 43, 219; Perra, D. P. J. 16 
J86; Piria, A. 66, 63; Stonhouse, A. 67,88; C 
243; Carey Lea, Am. S. [2] 26, 279 ; E. Kop 
A. Ch. 1 . 8 ] 13, 233; Dulalande,A. 46, 337 ; Ma 
chan8, A. 48, 336; 62, 345; Schunck, A. 39, ( 
66, 234).—2. By boiling (l,2,4,0)-chloro-t: 
nitro-benzene (picryl chloride) with aqueo: 
Na,CO, (Engelhardt Latschinoff, B. 3, 9! 
Clemm, J. pr. [2] 1, 146).—3. By^xidation, 
a-tri-nitro-beiizeue with E,FeCy, in slight 
alkaline so'union (Hepp, B. 13, 2346).—4. 1 
heating iodo-benzene with silver nitrite at 16( 
(Geuther, A. 246, lOO). , 

Prr^Kimtion.—Phenol (1 mol.) is dissolved 
cone. H^SO, and thn resulting phenol sulphoti 
aoid treated with HNO, (4) mols. of S.G, 1-H 
(Schmitt a. Glutz, B. 2, 52). 

Properties. — Light-yellow lamina (fro 
water) or trimetrio prisma (from ether). Mi 
be snUimed if slowly heated, but if a few mil 
grammes be dropped into a rod-hot tube viole: 
detonation occurs; with a larger quantity a le 
violent decomposition occurs (Berthclot, A. C 
[ 6 ] 16, 21). SI. sol. water, a -01 p.c. solutir 
being distinctly yellow. V. sol. alcohol ar 
ether. Tastes hitter. Dyes silk and wool yello' 
It is poisonous. Forms crystalline oompoun 
with aromatic hydrocarbons (Fritzsche, J. % 
78,212; A. 109,‘247). 

Reactions. —1. Bleaching-powder yields, ( 
boiling, chloropicrin CCI 3 NO, and tetra-chlor 
quinone. A mixture of KCIO, and HCl acts in lil 
manner.—2. Distillation with aqueous NaOI 


forms brOttopicrin (Stenhouse, P. M. [4] 8,361 
3. Ferrous sulphate and mne reduce it to e 
nitro-amido-phenol(picramicacid) (Girard, G. 1 
36, 421).—4. Tin and HClAq reduce it to t: 
amido-phenol (picramine) (Itonssin, Bl. 186 
60; Beilstein, A. 130, 244). Iodide of phe 
phorus acts in lik% raaifcer on its aqueous sol 
tion (Lautemann, A. 126, 1).—6. Hot con 
KCyAq forms a blood-red solution of potassin 
isopurpurate which crystallises in brownish-r; 
scales with green lustre having either tl 
formula KC,[H,N,0, (Hlasiwetz, A. 110, 280) 
KajHaNjOf, (Baeyer, J. 1869. 458).. Ammoniu 
chloride oonvertsthis salt into an ammonium st 
¥H,CJa 4 N, 0 , greatly resembling mnrexide.— 
PC's, yields C,H,Cl(NO,), (Pisani, C. B. 89, 86? 

Salts. — Explode when struck or whi 
strongly heated. — NH,A': trimetrio prisi 
(Laurent, Bev. Scient. 9, 26).—LiA'. S.O. 
1-716: slender yellow prisms (Beamer a. Olarl 
Am. 1, 168).—xNbA'. S. about 8 at 16°. 
(alcohol) 1-25 in the cold (Hager, Phar 
Centr. 22, 226).—KA'. Trimetrio prisms; a:t 
— 1;2’70:1'88 (Laurent, Bev. Scient. 10, 96). 
•4 at 16°; 7 at 100°. S. (alcohol) -04 (Hage 
Explodes when struck, givmg oil OOp CO, a; 
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nitrogeb, with smaller quantities of hydrogen and 
0H„ and leaving a residue of EOy, oarbon, and 
K,CO, (Sartan a. Vieille, O. B. 93,61).—BaA'j 6aq: 
monoulinio crystals.—BaA', 6aq. S. (of BaA',) 
1-2 at 17° (Tsoheltzoff, A. Ch. [6J ^ 233).— 
BaA', 4aq. S. '6 at 6° (Post a. Mehrtens).— 
OaA'jSaq. S. (of CaAf.) 60 at 20°.—SrA', 6aq: 
yellow orystafs (Marohand). S. (of CaAy 1-4 at 
20°.—MgA',8aq. S. (of MgA',) 10 at 22°.— 
MgA',3NaA'9aq (MflUer, Z. 1866, 189). — 
CdA',7aq.—CdA',3NH, (Carey Lea, Am. S. [2] 
31, 78).—CdA',6NaA'12aq.—CnA',6aq: green 
needles.—OgA’, 8aq.—OuA', lOaq.—CuA',4NH,.' 

— CoA',68q: brown needles. — CoA',4NH,,— 
CoA',6NaA' 12aq.—NiA',8aq.—NiA',6NaA' 12aq. 
—FeA',6aq : yellow crystals.—FeA'.,6RaA'12aq. 

— F6A',(0H) 8aq. — MnA', 6aq (MilRer). — 
MnA',8aq (Marohand).—PbA',aq (B. Kopp, A. 
Ch. [3] 13, 233). 8. -9 at 16°.—PbA', 2aq.— 
PbA'(OH). — Pb,A'/),3aq. — Pb,A',0,. — 

, Pb(OAo)A' 4aq. — Hg,A'r -r A1 A',(dH) 8aq. — 
ZnA',8aq. *8. (of ZnA',) 12‘6 in the cold.— 
ZnA',3NH,.—ZnA',6NaA'12aq.—AgA'aq. S. -9 
at 16.“.—AgA',2Iin,. Compounds of picric acid 
with b(ganio bases and with aromatic hydro¬ 
carbons, are described under those bases and 
hydrocarbons. 

Acetyl derivative 0,n,(N0^,0Ac. [76°]. 
Fellow crystals (Tommasi a. David, 0. B. 77, 
207). 

Bentoyl derivative C,H,(N02),OBz. 
Methyl ether Meh'. Trinitroaniaole. [60°]. 

■ (0.); [64°] (Post a. Mehrtens, B. 8, 1652). 
Formed by nitrating PhOMe (Cahours, A. 69, 
238) and by metbylation of picric acid. Mono- 
clinic tables (Friedidnder, J. 1879, 614). 

Ethyl ether EtA'. [78°]. Long necAles 
(Stenhouse a. Miiller, A. 141, §0 ; Willgerodt, B. 
12,1277). 

lodoethyl ether C,H,IA'. [70°]. From 
the Ag salt and C,HX (Andrews, B. 13, 241). 

Phenyl ether PnA'. Formed from KOPh 
and C,H,Cl(NO,),. Needles (tV.). 

o-lfitro-phenyl ether C,H,(NOJA'. 
[173°]. 

p-Nitro-phenyl ether <l,H,(NOJA'. 
[163°]. Places (from alcohol) (Willgerodt, B. 
17,1786). 

Bentyl ether C,H,CH,A'. [147‘d. Yellow 
prisms (Eumpf, A.,224, 131). 

p-Nitro-beneyl ether C,H,(NOJ.CH.A’. 
[108°]. Formed tromiBlvwpicrate andp-nitro- 
Mnzyl iodide (K.). 

(8).!rri-nUro-phonol C,H,(NO,),OH[6;4:8:l]. 
[98°]. Formed, together with the’ (yj-isomeride 
and tri-nitro-resorcin (styphnio acid) by the 
action of cone. HNO, on (y)-di-nitro-phenol 
(Henriqnes. A, 216, 325 ; ef. BantHn, B. 8, 21). 
Needles, v. e. sol. alcohol and ether, m. sol. hot 
water. Forms with naphthalene a compound 
[72T.—KA'; violet needles, insol. alcoihol.— 
BaA',4aq: red prisms. . 

(yyTri.Ditro-phenolO.H,(NOJ,(OH)[6:S:2:l]. 
[118°]. Formed by nitrating (f)-dinitrophenol, 
and also, together with the (8)-i8omeride, by 
nitrating (y)- or (S)-dinitwiphenol (Henriques). 
White needles, Beadily converted into styphnio 
acid by boUing with fuming HN0,. Forms with 
naphtluUene a compound crystallising in yellow 
needles [100°]. — KHA': red needles, insol. 
alcohol—BaA^s golden-yellow scales. 


References. —Cmmc; Bboho, attd tobo. 
nTBO-VHXMOI,. 

o-NXTBO-PHENOL 8T7LPHON10 ACH) 

O.H:,(OH)(NOJ(SO,H)[1:2;4]. [122°]. Formed 
by sulpbonating o-nitro-phenol (Eekuld, Z. 1867, 
641; Armstrong, Z. 1871, 821; Armstrong a. 
Brown, B. 7, 923). Formed also by nitration of 
phenol p-sulphonio acid (Schmitt a. Olutz, B. 2, 
61; KSrner, O. 2, 444; Kolbe a. Ganhe, A. 147, 
71) and by boiling (1, 2, 4f-bromo-nitro-benzene 
suiphcnio acid (Ooslioh, A. 180,106). Needles 
(containing 3aq). Melts at 62° when hydrated, 
122° when anhydrous.-NH,A'.—NaA'Saq.— 
NaAHjNSO, 3aq.—KA'.—KjA" aq.—K2A»2aq. 
—BaA'jSq.—BaA"2aq: red crystals, si. sol. 
water. 

p-Nitro-phenol snlphonlc acid CANSO, {a 
C jH,(OHV(NO.J(SO,H)[l;4;2]. Formed from p- 
nitro-phcnol and fuming HjSO, (Korner a. Post, 

B. 6, 862, 1066; 6, 896 ; 7, 163; A. 205, 38). 
Fonned also by nitrating phenol o-snlphonic 
acid (Stiickonborg, A. 205, 45). Crystals (con¬ 
taining 3aq), beginning to decompose when 
heated at 110°. Give a brown pp. with FeCl,.— 
KA'; monoclinio crystals, <i;5:c = 1'704:1:1'591; 
8= 117° 59'.—KjA"aq.-NuA’ 2aq.—Na^A" 2aq. 
—CaA'. 3aq.—CaA"2;aq.—BaA'.,aq.—BaA"aq. 
-PbA'^lJa^-C^A". 

Nitro-phenol disulphonic acid G,H,N8,0, i.e. 
C„H 2 (OH)(NO.j)(SOjH)j. Formed from di-nitro- 
bonzene disuliihonio acid by reduction to nitro- 
nmido-benzcnc disulpholiio acid and displace¬ 
ment of NH., by OH (Limpricht, B. 8, 289). 
Minute needlc.s.—BaA" 2aq: crystalline. 

Bi-nitro-phenol sulphonic acid C,H,N 2 SO,t.e. 
C„H,(On)(NO,).,(SO,H). Formed by the action 
of nitrous acid on s-di-phenyl-hydrazine disul¬ 
phonic acid (Balentino, A. 202, 358). Priiims 
from alcohol), v. sol. water. Decomposes at 
160°.-KA' laq.-K,A" 2aq.-BaA" 8iaq (Ber¬ 
tram, P. Bern. 6, 779). 

Tri-nitro-phenol sulphonic acid 
C„H(NO2),(OH)(SO,H)[0:4:2;l:3].» Formed from 
phenol m-sulphonio acid and HNO, (Berndsen, 
A. 177, 92).—KA'nq: prisms, exploding when 
heated.—BaA', 3aq : crystals, m. sol. water. 

o-NlTKO-DIPHElfyt. C,ANO, i.e. 

C, H,.0A,N0,[1:2]. [37°]. (c. 320°). Formed, 
together with the p- isoineride, by nitration of 
diphenyl (Liiddens, B. 8, 870; Hubner, A. 209, 
341; Schultz, A. 207,362). Thick plates (from 
dilute alcohol). 

p-Nitro-diphenyl. [113°]. (340°, i.V.). 

Formed as above (Schultz, A. 174,210; Hubner; 
Zimmermann, B. 13,1900j. Long needles (from 
alcohol). Yields p-nitro-b?nzoio acid on oxida¬ 
tion. • 

oo-Di-nitro-diphonyl C|.)H,N .,04 i.e. 

[2:1)0,11,(NO,).0,H4N0,[1:2]. [124°]. Formed 
from di-nitro-di-p-omido-diphenyl by elimina¬ 
tion of amidogen (Tauber, B. 24,197). Straw- 
yellow needles, si. sol. cold alcohol. 

qp-Di-nitro-diphenyl CiANjOi 
[ 2:l]C,H,(NOJ.C,H,(NOJ[l:4]. [93-6°]. Formed, 
together with the pp-isomeride, by heating di- 
pjjenyl with HNO, and H,SO, (Fi‘tig, A. 124, 
275; Schultz, Schmidt, a. Strasser, A. 207,349). 
Golden monoclinic needles; a:b;e -1‘08:1: -91 { 
8 >• 87° 30'. More sol. aloohol than the iip- iso- 
meride. 
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f 8 ;nO^,(NOJ.O^,(NOJ[l: 81 . [ 108 <>]. Foinad 
from ol-mtro-di-ji-amido-dipnenyl by elimina- 
tion of the KH, groups (Brunner a. Witt, B. 20, 

102^. Small yellow needles. Tielda di^wt- 
amido-diphenyl on reduction. 
pp-Oi-nitro-diphenyl 

[4:l]l!.H,(NOJ.O„HJNO;J[l:4]. [233»] (&hulte, 
d. 174, 221). Formed as above. Needles. 

Fields benzidine on reduction. 

Tetra-nitro-dipbenyl 0,.A(NOj),. [140®]. 

Formed from diphenyl, HjSO,, and HNO, (Lo- 
sanitsch, B. 4, 404). Amorphous mass, si. sol. 
alcohol. 

o-iriTEO.PHEinri.-ACETIC ACID 0,H,N0, 
i.e. O.H,(NO.J.CH,.COjH. [138°] (B.); [141°] 

(S.). Formed, in small quantity, in tke pepa- -- ii,r, 


[188°] (V. Meyer, B, 22, 819). Diazotoluene 
forms the homologous tolyl-bydrazide of methyl 
di-nitro-phenyl-glyoxylate [168°] crystalHsing in 
red needles (Hausltnecht, B. 22, 826). The 
corresponding derivatives of diazoxylene and di¬ 
azonaphthalene mel t at 1 J9° and 94° respectively. 

Ethyl ether EtA'. .eS®]. Jfeedles. When 
heated witi alcoholic potash i{ yields 0„H„N,0„ 
[151°], which forms the salt K,C„H,.N,0,„ orys- 
tallising in golden plates. 

Tetra-nitro-di-pheayl-aoetic ether 
;,{0.H,(N0J,|j,CH.C0^3t. [154°]. Formed from 
I sodium di-nitro-phenyl-acetoacctio ether and 
I brdbio-di-nitro-benzone (Von Richter, B. 21, 
2470). Ci-ystalline.- C„H„NaN,0„ [80°]; very 
j hygroscgpjo plates. 

p-NITEO-PHEim-ACETIC ALDEHYDE 


acetic acid (Radziszowski, B. 8, 648; Sedson, thebariuisaltofO.Hj 
. Pbtaiimd also by saponifying its ^ith water (Li ip, B. 19 

-KT - - -'ll * ^ . • . * 


OHCI.CTI(OH).CO^ 
45; cf. Forrer, B. 17, 


nitrile (Gabriel a. Borgmann, B. 16. 2060). 984). Needles, si. sol. cold water. 

Needles {from water) or monoolmio plates (from ] nr wtttjh rf a-euvr Anr-'rAA«w«T4^ 

alcohol). Yields o-nitro-benzoic acid on Ixida- ! r4.2“ll'c H^of n l A^rn m 

tion with KMnO,. Gives oxindole on reduction. A^CO^Et. [94°]. /omed 

_BaA' SAi I “°t“0«HiDr(NOj), ,a>‘etoacetic ether, andJiftiOEt 

(Heckmann, A. 220,128). Plates, 


-BaA', 2Ai. 

Nitrile OsH,(N02).CH2.CN. o-Nitro-beneyl 
cyanide. [83°] (B.); [84°] (S.). Formed in 
small quantity, together with the nt- and p- 
isomerides, by nitration of benzyl cyanide (II. 
Salkowski, B. 17, 507). Formed also, together 
with a larger quantity of the compound 
O.H,(N02).CHCy.CH.2.0jH,N0.2 [111°] and small 
quantities of OijHoNA [0. 238°] and C^jHnN.O, 
[191°], by boiling o-nitro-benzyl chloride with 
alcoholic KCy (Bamberger, B. 19, 2636). Tri¬ 
metric prisms. 

nt-Nitro-phenyl-acetic acid 
[3:1]0.H,(N02).CH2.C02H. [117°] (G. a. B.); 
[120°] (S.). Formed from the nitrile which is 
obtained from m-nitro-benzyl chloride and KCy. 
Needles.—AgA': silky needles. 

Nitrile [61°]. Monoclinio crystals. 

p-Nitro-phe^l-acetic acid 
r4:l]0.H,(NO2).CH2.CO2H. [162°]. Formed as 
above (Badziszewski, B. 2,209; Maxwell, B. 12, 
1766; Gabriel, B. 14, 2342; 16, 834; Bedson, 
G. J. 37, 92). Silky neodles. With o-nitro- 
phenyl-acetio acid it forms amolccularcompound 
[114°]. Yields p-oxy-benzoio acid on oxidation. 
Sodium-amalgam yields Nj(0,H,.CH2.C02lI)j 
[above 300°] (Wittenberg, Bi. [2] 43, 111).— 
NaA' 2aq. — BaA'^ — BaA', 7aq. — ZnA’, aq. — 
AgA': needles.* 

Methyl ether MeA'. [66°]. Needles. 

Ethyl ether EtA'. [66°]. Plates. 

Amide [192°]. Long prisms. 

Nitrile [116°]. •Plates. Alcoholic KOH 
forms a crimson soluyon in which diazobenzene 
chloride ppts. OkHijNjO, [202°] (Czumpelik, B. 
8, 474; Perkin, O. J. 48, 111). 

Di-nitro-phenyl-acetie acid 0gH,N.,O, t-e. 
[4:2:1]0,H,(NO,),OH,.C02H. [160°]. Formed 

from phenyl-acetic acid, H,SO„ and fuming 
END, (B.; Gabriel a. Meyer, B. 14, 823). 
Formed also by boiling di-nitro-phenyl-aceto- 
aoetio ether with dilute H^SO, (Heckmann, A, 
220,128). PUe-yellow needles, sol. hot wateit 
Decomposed by heat into di-nitro-tolnene [71°] 
and OOr 

Methyl ether MeA'. Forms with diazo- 
braaene chloride OA(NOJrG(N.NHPb).0O,Me 


,andJidiOEt 

Tri-nitro-phe v. 1-acetoacetio ether 
C,H.(N02)3.CH.\c.C0.2Et. [98°]. Formed,together 
with jO,H2(NO )4.,CAo.CO,Et [205°], from picryl 
\ chloride OjEgC^NOj), and sodium acetoacetio 
ether (Dittrich, B. 23, 2720). Crystals, v. sol. 
hot alcohol. 

p-NlTEO-PHENYt-ACETDEIC ACID 
CgH,(N03).CH3.C0.NH.C^.C02H. [173°]. Got 
by nitrating phenylaceturic acid (Hotter, J. pr. [2] 
88,110). Needles, decomposed by boiling HOlAq 
intef glycocoll and p nitro-phenyl-acetio acid.— 
ZnA'j2iaq.—AgA'i needles, v. si. sol. cold water. 

o-NilEO PHENYL-ACETYLENE C,HgNO, 
i-e. 0,fHg(NO.J.C:CH. [82°]. Formed by boiling 
o-nitro-phenyl-propiolic acid with water (Baeyer, 
B. 13,2269). Needles, sol. hot water. Gives pps. 
with ammoniacal AgNO, and CugCl.,. 

p-Nitro-phenyl-acetylene [149°] (M.); [162°] 
(D.). Formed by boiling p-nitro-phenyl-propiolio 
acid with watSr (Drewson, A. 2J2,168). Formed 
also from CgH,(N02).CHBr.CliBr.f!0..Et and 
alcoholic potash (C. L. Miillor, A. 2i2, 138). 
Needles (from hot water). Gives a red pp. with 
ammoniacal CUjCl, and a gfeenish-ycllow pp. 
with ammoniacal AgNOj. 

Di-p-nltro-di-phenyl-edltylene C„HjN.,0, i.t. 
OjH4(NOj).C:C.CgH4NOy [288°]. Formed from 
0,H,(N0j).GHBr.CHBr.0gH4N0,4 by heating with 
soda-lime at 180° (Elbs a. Bauer, J. pr. [2] 84, 
346). Yellow needles (by sublimation). 

o-Nitro-di-uhenyl-di-acstylene C,gH.NO, i.e. 
G,H,(NOJ.CK5.GiCPh. [156°]. Fontfed by the 
action of E,FeCyg on a mixture of the ouprons 
salt!t of phenyl-acetylene and o-nitro-phenyl- 
acetylewe (Baeyer a. Landsberg, B. 16, 67). 
Yellow,plates, sol. alcohol. 

Di-o-nitro-di-phenyl-diacetylene 
O.H.(NO.).C:C.CiC.CgH,(NO,). [212°]. Formed 
by the action of an alkaline solution of K,FeC^, 
on the cuprous salt of o-nitro-phenyl-acetylene 
(Baeyer, B. 16,61). Golden needles, sol. chloro¬ 
form. Fuming E,SO,oonvertsitintotheiBomerie 
diisatogen. 

RITBO-PEENYL-ACBTLIO ACID v. 
amHAHia acid. 



m 


AlTfiO-m-FHEinrL-A£!&YLI0 ACID. 

< 


HITBO • Bt - BHEHTI • AOBTUO AOIB. 
Nitrile. Theo-,fli-, and^, varieiiM, mettingat 
128“’, 134®, and 118° reapeetively, are lormed by 
the action of the corresponding nitro-beuzoio 
aldehydes on phonyl-aoetio nitrile (benzyl cyan¬ 
ide) in presence of aloohoUo NaOEt (Frost, A, 
860,160). . A 

o-saso. FB,Eirn. ■ AUEimr. haiohio 
ACID O.H,(NOJ.CH;OH.CH:0(OOjH)r [213®]. 
Formed by heating o-nitro-cinnamio aldehyde 
with malonio aoid and HOAo at 100° (Einhorn, 
A. 263, 374). Needles.—CuA".—AgjA": yel| 
lovish plates. 

p-Nitro-phenyl-allenyl-malonie aoid [268°]. 
Formed from jp-nitro-cinnomio aldehyde, ma¬ 
lonio aoid, and HOAo (Einhorn a.^^Oehren- 
beok, B. 22, 46). Yellow needles (from HOAo). 
Br forms O.H,(NOs).CHBr.CHBr.CBr:C(COja), 
[20C°] crystallising in plates. — (NHJjA". — 
CuA".—AgjA": flocrfulent pp. 

Ethyl ^ther Et,A". '[.106°]. Needles. 

o-NITBOFHEKTL-AHIDO-ACETIO ACID 
0.9,(N0J.NH.C^C0^. [193°]! Formed from 
bromo-acetio acid and ornitro-aniline at 126° 
(P16offl, B. 19,6). Dark-red prisms, si. sol. ether. 
Yields oi^-qninoxaline dihy&ide on reduction.— 
NH.A': flat orange prisms. 

p - NITBO - PHENYL - «- AMIDO - ACETO- 
PHENONE C.H,.CO.CH,.NH.C.H,.NO,. [167°]. 
Formed by heating its nitrosamine with HCl 
Mohlau, B. 16, 2474). Oolden needles (from 
HOAo). Yields acetophenone and f-phenylene- 
diamine on reduction. 

Nitrosamine 

O.H,.CO.CH,.N(NO).C.H,.NO,. Formed from 
phenyl-amido-acotophenone, HOAo, and nitrous 
acid gas (M.). Plates, decomposing at 136°-146°. 

Di - nitro - phenyl - a - aihido - acetophenone 
0,H,.C0.CH,.NH.C,H,(N0g),. [172°]. Formed 
by nitration of phenyl - amido - acetophenone 
(M3hlau, B. 16, 2479). Golden prisms (from 
HOAo). Yields t-tri-amido-benzene on reduction. 

3 - TBI - NITBO - IBl ■ PHENYL-TBI-AUIDO- 
BENZENB 0,(NHPh),(N0J,. [238°]. Formed 
from 0,3r,(N02), and aniline (Jackson a. Wing, 
Am. 10, 2^). Orange powder, insol. water. 

OT - NITBO - PHENYL -p- AMIDO - BENZOIC 
ACID 0,H,(N0,)(NHPh).C0jH(3:4:l]. [254°]. 

Formed by heating (4,3,l)-bromo-nitro-benzoio 
aoid with aniline'(SchSpff, B. 22,8281). Garnet- 
red needles. Yield% an amido- aoid [163°].— 
NaA'. — NaA'aq.—Bt.A'/3aq. — AgA': orange 
plates. 

Ethyl ether EtA'. [123°]. Hexagonal. 

Anilide C.H,(NOJ(NHPh).CONHPh. 
[216°]. Formed by beating aniline with bromo 
nitro-benzoyl chloride (Grohmann, B. 23, 8448). 
Blood-red leaflets from HOAo. 

Nitrile OA(NH3)(NHPh).CN. [p'n. 
Formed from bromo-nitro-benzonitrile ana an! 
ine (SohSpff, B. 23, 3444). _ ’’ 

o-Nitro-phenyl-m-amido-bensoioaoid'- 
OA(NOJ(NHPh).CO.,H[2:3:l]. [248°]. Formed 
from (8,2,l)-bromo-nitro-benzoio acid and ani¬ 
line (Sohepff, B. 23, 8440). Yellow needles— 
NaA'2aq.—^BaA',6Bii. . 

Ethyl ether EtK'. [112°]. Needles. 

m-Nitro-phenyl-o-amido-benioio aoid. Ni¬ 
trile. OJH,(NOJ(NHPh)ON[6:2:l]. [I703. 
Formed from (3,6,l)-bromo-ttitro-benzonitriM 
and aniline (S.). Iimon-yellow naedlea. * 


Di-nitre-pheayl-<Munlde-beasola aoU 
0„%N,O, U. r4:2:l]0„H,(N0J,NH.0,H,.CI02A 
[264'^. Formed by warming o-amido-benzoio 
aoid with O.H,C1(N02), (Jourdan, B. 18, 1448). 
Orange needles, almost insol. water.—^BaA',: 
dark-red crystailine powder. 

NIIBO-FHENYL-AMIDO-NAPHTHOQUnr. 
ONE cv. (a).NArTBOQUiNONE, Reactions 16 and 

.. 

1]]1-NITB0.PHENYL.DI.AM1D0-DIPHEHYL 
C„H„N,0, i.e. O;H,(NH2).0„H,.NH.O„H,(NOJr 
[246°]. Formed by boiling benzidine with alco¬ 
hol and '(l,2,4)-ohloro-di-nitro-benzene (Will- 
gerodt, B. 9,981). Long needles (from HOAo). 

Di-d-nitro-di-pbenyl-diamido-diphenyl 
CA(N02).NH.02H..0.H,.NH.0,H.(N0,). [240°]. 
Formed,fby boiling benzidine with o-ohloro-nitro- 
benzene and alcohol (SchOpS, B. 22, 904). 
Needles (from HOAo). 

Tetra - nitro - di- phenyl - di - amido - diphenyl 
0,«,(N02)2.NH.O,H,.O.H..NH.O,H,(NO,)2. 

[abowB 830°]. Formed from [l:2;4]0,H,01^02)n 
alcohol, and benzidine at 120° (\V.). Yellow 
powder, si. sol. alcohol. , 

Dl-NITEO-PHENYL-AMIDO-TOLYL-AKINE 
[4:2:l]OA(NO,)2.NH.O.H,Me.NH2. [147°]. 

Formed from tolylene-o-diamine and 4-ohloro- 
di-nitro-benzerfo (Ernst, B. 23, 3428). Brownish- 
yellow needles. Yields with ^0, the azimide 

CA{N02)2N<°^*>N, [186°], 

o-NIXBO-DI-PHENTL-AHINE 0,2H„N,0,U 
[2:l]C,H,(NO.J.NHC.H.. [76°]. Formed from 
aniline and o-ohloro-nitro-benzone or o-bromo- 
nitro-benzene at 100° (SohSpff, B. 22, 903; 
23, 1839). Trimetrio crystals (from alcohol); 
0:6:0 ='deS:!: ‘671. Yields on redaction the 
amido- compound [80°]. 

p-Nitro-diphenylamine 

[4:l]0,H,(N0j.NH.C.H,. [138°]. Formed from 
benzoyl-diphenylamino by nitration and elimi¬ 
nation of Bz (Hofmann, A. 132.167; Lellmann, 
B. 16, 825). Formed also from its nitrosamine 
by treatment with aniline (Witt, O. J. 33, 206). 
Pale-yellow scales (from dilate alcohol). Colours 
alcoholic potash soarfet. Dyes silk yellow. 

Benzoyl derivative [129°]. Prisms. 

Nitrosamine 0,H,(N0j).N(N0).0,H,, 
[134°]. Formed by warming diphenylamine 
with HNO„ isoamyl nitrite, and ^oohol (W.). 
Crystals, sol. chloroform. 

Di-o-nitro-diphenylamins ' NH(0^4N0,J,. 
[220°] (L.) I [212°] (W.). Obtained from its 
benzoyl derivative, and also, together with the 
p. isomeride, by the action of alcohol (60 o.c.), 
aniline (26 g.) and anilide hydrochloride (80 g.) 
at 100° on the mixed ditnitro-di-phenyl-nitros- 
amines prepared from diphenylamine (17 g.), 
amyl nitrite (48 g.), alcohol (60 0.0.), nitric acid 
(40 0.0. of 8.0. l'424j, and HOAc (60 0.0.) (Witt, 
O. J. 83, 208). Bed felted needles. 

Benzoyl derivative NBz(0,H4N0p,. 
Formed, together with that of the p- isomende 
from benzoyl diphenylamine and faming HNOj 
(Lellmann, B. 16,827). 

Di-p-nltTo-dipbenylamiBS 0,A^aO< 
NH(O.H4.NOj;i:4]j- [216°] (L.)} [214°) (W.). 

■’ellow needles with bine reflex. 


Benzoyl derivative. 
erystals, sL soL alcohoL 


[224°]. Monodinit 
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NMRO-PHENtL-BtmNYL PHENYL-BtJTIimi KETOUtE. «M 


Ol-nltro-diplieiiylainijie 0 ,^,N,0, i*. 
0A-NH.Ojgt,(NOJj;i:2:4]. [167*]. Formed 
trom C,H,Br(NO.J, or 0,H,C1(N02), and aniline 
or di-phen;l-tbio-area (Clemm, B. 8,128; Will- 
gerodt, B, 9, 977; 11, 601; ef. Hepp, Bl, [2] 
80, 4). 

Tri-nitro-diphenyUmine Oi^HgN.O, *.«. 
C^,.NH.C.H,(NOJ.[l:2:4:6]. [176^. Pvmcd 

from 0,H.,01(N0J, (piq|yl chloride) and aniline 
(Clemm, B. 8,126). Scarlet prisms. , 

Tri-nltro.diphenylamine 
f8:l]O.H,(NOJ.NH.C.H,(NOJ,[l:2:4]. [194“]. 

Formed from C.H,Br(NOJ. or CJI,Cl(NOJ,, and 
m-nitro-aniline (Austen, B. 7,1250; Willgcrodt, 
S. 9,1178). Short yellow needles (from HOAc). 

M-nltro-diphenylamine 
[4:l]O.H,(NOJ.NH.C.H,(NO,)r [181°]. Formed 
from p-nitro-aniline and bromo-di-nitro-oenzena 
(A.). Yellow powder, v. e. sol. HOAo. 

Tri-nitro.diphenylamine, [135°]. Formed 
by boiling the acetyl derivativ8 of diphenylamine 
with dilute nitric acid (S.G. 1'029) (Norton a. 
Allen, B. 18, 1997). Yellow needles, •/. sol. 
alcohol. , 

Tetra-nitro-diphenylamine 0,2H,Nj0, i.e. 
[8:l]CJI,(NOJ.NH.CA(NOJ,[l:2:4:6]. [20^]. 

Formed from m-nitro-aniline and picryl chloride 
(Austen, B. 7, 1248). Orange srystals (from 
HOAo). 

Tetra-nltro-diphenylamina 
[4:l]C.H,(NOJ.NH.C.Hj;NOJ,[l:2:4:6]. [216°]. 
Formed in like manner from yj.nitro-aniline (A.). 

Tetra-nitro-diphenylamine NH {CaHj(NO.J, 1 j. 
[180°]. Got by heating C.H,(NOJ,.NH.OO,Et 
with alcoholic potash (Hager, B. 17, 2629). 
Beddish-brown plates (from alcohol). 

Tetra-nitro-diphenylamine [192°]. Formed 
by nitration of diphenylamine, diphenyl-nitros- 
amine, and diphenyl methylamino NMoPh, 
(Gnehm a. Wyss, B. 10, 1818). YoUow crystals 
(from alcohol). Forms a scarlet solution in 
NaOHAq. 

Heza-nitra-di|ihenylainine ] 0,Nj{NOJ,),NH. 
JHpicrylamine. [238°] (A.); [234°] (M.). Formed 
by nitrating diphenylamine, diphenyl methyl- 
amine, or tetra-nitro-diphenylamine [216°] 
(Austen, B. 7, 1250; Gndhm, B. 7, 1399; 9, 
1246,1667; MertenB,B.ll, 845). Yellow prisms 
(from acetic acid). Its ammonium salt 
NH,0„H,N,0,j is used as a yellow dye (‘au- 
rantia ’).—Ba(0,2H,N,0,2).,: red rhombohedra. 

Heza-nitro-^phenylamine [261°]. Formed 
by nitrating tetra-nitro-diphenylamine [205°] 
(A.). Small yellow crystals (from HOAo). Ex¬ 
plodes when heated. 

Hltro-tri-phenyl-aiyine (0,H5),N.O,H,(NOj). 
[140°]. Formed from triphenylamine, HOAo, 
and HNO| (Herz, B. 2#, 2537). Golden plates. 

Dl-nitro-tri-phenyl-amine OAN (C,H,NOJj. 
[207°]. Formed from triphenylamine (2 g.), 
HOAo (86 g.) and HNO, (2 g.) at 60° (Herz, B. 23, 
2538). Yellow needles, v. sol. benzene. 

Trl.nitro-trl-phenylamine N(0,H4NOj),. 
[280°]. Formed from triphenylamine (2 g.), 
HOAo (36 g.), and HNO, (4 g.) at 100° (HeyMoh, 

B. 18, 2166; ^erz, B. 23,2639). Bronze-yellov^ 

needles, v. si, sol. HOAo. _ * 

m-NlT£O.FEENTL.AN0SUO ABDEETBE 

C, H,(NO,).OH:OEt.OHO. [46°]. Formed from 
m-nitro-bMzoie aldehyde, bntyrio acid, and 
dttute NaOBi^ (Vm Miller a. Bohde, S. 99, 


1888). Plates; redneed by tin and HOI to 
amido-ethyl.indonapbthene [89°]. 

Phenyl-hydratidt [185°]. Bed needles. 
SI-NITBO-DI-p-PHENYL-BENZENE 
0„H„(N0.4),. [277°]. Formed by nitration of 
diphenylbenzene (Schmidt a. Schultz, B. 11, 
1765; A. 203,126). YelldV monoi^nio needles 
(from nitro-benzene). . 

Tri-nitro-di-p-phenyl-benzene 0„H„(NO,),. 
[195°]. Formed from diphenylbenzene and 
fuming HNO, (S. a. S.). Needles. Yields on 
zeduction a base [170°]. 

^ri-nitro-diphenylbenzene [200°]. Formed 
by nitration of isodiphenylbenzene (S. a. 3.). 
Needles. Yields on reduction a base [288°]. 

Tetraanitro-tri-phenyl-benzene 0:,H,4(N02)4. 
[above 870°]. Formed, together with an isoraer- 
ide [108°], by nitrating triphenylbenzene (Mel- 
lin, B. 23, 2535). Both bodies crystallise in 
needles. * 

NlTBO-PHENYi-BENZYIIDEFEsAMIirE * 
0„H,„NA O.H,.CH:N.C,H.NO,. [66°] (La- 
zorenko, J. 1870, 760); [73°] (Lachovitch.^Af. 

9, 695). Formed fram benzoio aldehyde* (or 
hydrobenzamide) and m-nitro-aniline. Ndedles, 
p-Nitro-phenyl-benzylidene-amine 
C,H.:N.C.H,(N02) [1:4]. [116°]. Formed from 
hydrobenzamide by warming withp-nitro-aniline. 
Yellow needles (Laohovitch). 

Isomerides v. NiTBo-BENzraDENE-AiniiiBn. 
NITEO-PHENYI BENZYL OXIDE 
0,H,(N02).O.CH2Ph. Formed from potassium 
nitro-phenol, alcohol, and benzyl chloride 
(Kumpf, A. 224, 121). The o- compound melts 
at 29°, and thep- compound at 106°. Both are 
crysimllinc. 

Di-nitro-phenyl benzyl oxide 0„H,„NjO, t.e. 
C,H,(N0,)2 0 CH,PS. Formed from silver di- 
nitropheno! and benzyl iodide (K.). The (4,2,1)- 
compound melts at 149°, and the (6,2,1)-oom- 
pmind at 76° (OH = l). Both crystallise from 
lIOAc. 

Tri-nitro-phenyl benzyl oxide C„H,N,0, t.s. 
[6:4:2:1] C,H,(N02),.O.CH.,Ph. [147°]. Formed 
from silver .picrate and benzyl iodide (K.). 
Yellowish prisms (from benzene). r 

TEI-NITBO -DI - PHENYL - BENZYL-PH08. 
PHINE OXIDE PO(C.H.N0.2),(C,H,N02). [206°]. 
Formed from the oxide, fuiping HNO,, and 
cone. HjSO, (Diirken, B. 21, 1605). CrystaU, 
m. sol. HOAo. • • 

DI-HITEO-PHENYL-BENZYL BDLFHIDE 
0,H,.S.C.H,(NO,), [1:2:4]. [128°]. Formed 

from (l,2,4j-ohloro-di-nitro-benzene, alcoholio 
K.,S, and benzyl chloride (Willgerodt, B. 18, 
831). Yellowish plates. 

nitbo-phSenyl-bbomo-peopionic acid 


•. BBOBO-inTBO-rHElITI,-PROPIO!HO Aon>. _ 

oi NITBO - PHENYL - BDTIHYL METHYL 
BETOH« 0,H,(NO,).C,H4.CO.CH,. [73-6°]. 

Formed, together with (C,H4(NO,).0,H,),00 
[208'5°],fromo-nitro-oinnamioaldehyde, acetone, 
alcohol, and dilute (2 p.o.) NaOHAq (Diehl •. 
Einhorn, B. 18, 2327j. Broad needles (from 
alcohol). 

o-HITBO-PHENYl-BDXINYt PHERTL- 
BDUHYL KETONE 0 *H„NO,»a 
OA 4(NO,).04H4.C0.04 H,.oX- [lae-e®]. Formsd 
tern o-nitro-oinnamio aldehyde, phenyl-bnttnyl 
methyl ketone, aloohol, and dilute NaOHAq 



664 


xi^owx'JU/t lii'- 


GMd<a OTilati 


^dil s. BinhorUt B. 18, 

(from Metone). _ _ 

' o.]nTX0-PHEirYIrIB0B8TYBI0 AdS 
G,H,(N0J.CHr<5HMe.00jH. [121®]. Bonned 
from phenyl-isobntyrio neid and oono. EKO, 
(Edeleann, 0. /• 68, 669). Small prisms, sol. 

alcohol. , _ J _ 

inTBO-PHB]rA.-OABBAHIC HIBOEB 
0,H,(NOj).NHCb,Fit. The o- compound [58°] and 
the p- compound [129°] are got from the corre¬ 
sponding nitro-aniline and ClCO^Et (Budolph, 
B. 12,1295; Hager, B. 17, 2626). The p- ooyj- 
pound is also got by nitration ot phenyl-oar- 
bamic ether (Behrend, A. 233, 9). Botti are 
crystalline. r 

Oi-nitro-phenyl-carbamio ether 0,J9^,0, t.e. 
[4:2:1] 0,H,^0J^H.C0,Et. [111°]. Formed 

by nitration of either o- or p- nitro-phenyl- 
carbamic ether (Hager, B. 17, 2629). Heedlcs 
(from alcohol). Aff isomeride [210°] is got by 
the aoFoi^ of HNO, on 0[H2NH.CS.0Kt (Losa- 
nitsoh, B. 10,691). 

Bi-aitro-di-phenyl-carbamid ether 
(0^,.NO,),N.COjEt. The oily o- compound is 
fornfad together vrith thep- compound [134°] by 
nitration of di-phenyl-carbamio ether (Hager, B. 
18,2674). The p- compound is the less sol. 
alcohol. 

ra-NETBO-TBI-PHEinri-CABBINOL 
CA(NOJ.CPh,.OH. [76°]. Formed from 
0,H,(N0j.CHPhj by bromination in sunlight, 
followed by successive treatment with KOAo 
and KOH (Tsohaoher, B. 21, 190). Colourless 
crystals, sol. ligroSn. 

p.Hitro-tri-phenyl-carbinol. [136°]. Fornied 
by oxidising p.nitro-tri-phenyl-methana, with 
OrO, in HOAc (Baeyer a. Lohr, B. 23,1623). 
Crystals (from dUute HOAc). 

I’ri-p-nitro-tri-phenyl-carbinol C„H„N,0, i.e. 
(0,H,.N0J,C0H. [172°]. Formed by oxidising 
Iri-nitro-tri-phenyl-mcthane (E. a. 0. Fischer, 
B. 11,1079). Colourless crystals (from HOAc). 

TETBA-HITBO-DI-PHESTL CAKBONATE 
(OA(NOs)s)jCO. [127°]. Formed from di-phenyl 
carbonate, HNO„ and H^SO, (^empf, J. pr. [2] 
1, 407; IJiOwenfcerg, 0. 0.1880, 390). Nodules, 
V. si. 8^ ether. 

MflTBO - DIPHEHYI, CABBOXTIIC ACID 
C„H,(NOJOr [222°]. Formed by nitration of 
diphenyl o-carlmxylio acid (Schmidt, A. 193, 
116). Monoclinio crystals (from alcohol).— 
BaA^.—CaA',: nod«les,*V. sol. water. 

Intro-diphenyl carboxylic acid C„H,NO, ix. 
(2:1]0,H,(C0,H).0A(N0J.C0,H [1:4:2]. [217°]. 
Formed by oxidation of nitro-phenanthraquinone 
[267°] (Strasburger, B. 16, 2347). Light-yellow 
needles (from water). . 

Di-nitro-diphenyl carboxylic acid 
[4:1] C.H.(N0J.C.H,(N0,J.C0,H [1:2:4]. [252^. 
Formed by nitrating diphenyl p-carboxylrc acid 
(Strasser a. Schultz, A. 210,192).^ Ndedles, m. 
sol. alcohol. ' <■ 

Methyl ether MeA'. [156°]. Needles. 
(a)-Di-nltro-diphenyl dioarboxylio acid 
C„H,CNO,),(CO,H)r [249°] (H.); [253°] (Schultz, 
A. 196, 26), Formed by oxidation of di-nitro- 
phenanthruuinona (Struve, B. lO, 76), and, 
together wiui the following acid, by nitration 
of diphenyl dl-o-carboxylio acid (Hummel, A. 
108,129). Pale-yellow needles (containing a^. 
—BaA', 6aq: long prisma. 


jralAtfl [17^ PMOtt. 

(A-In-nitre-diphenyl diearoei^lie aeiC 
[29^ Formed as above (Sohnlta, A. 308,10^ 
Needles (from hot water).—BaA',dag: trielini 
prisms. 

Methyl ether [182°). Tables. 

NIIBO - FHEHTL CHIOBO ■ HBTETL KB 

TOILE «. CBIOBO-NrmO-AOETOPBSXOKE, 

^BITBO-PHENTL-CINNAHIC ACID 
C,^„NO,. [196°]. Foitaed from o-nitro-benzoh 
al^hyde, sodium phenyl acetate, and Ac,0 ai 
160° (Oglialoro a. Bosini, (?. 20,896). Ne^eS: 
—BaA"«aq.—BaA"8aq. 

NITBO-PHENTLENB-o-DIAKIBB 
C,H,(NO.J(NHj)j [4:2:1]. [198°]. Formed 

reducing (4,2,1)-di-nitro-aniline with alcoholic 
ammonium sulphide (OotUieb, A. 85, 27; Heim, 

B. 21,''2306). Dark-red plates (from toluene). 
Ao,0 at 190° forms C.H,(NOJ:NjHiCMe [216°]= 
—B'HClaq.—B',H;PtCl,.-B'HNO,.—B'ASO,, 
^Byi.AO..-B*^,^>tCy.6aq. 

Di-acetyl derivative [227°]. Needles. 

ITitro-phenylene-m-diamine 0,H,N,0, <•«. 
O.H,(NOj)(NHjj. [161°]. Obtained from its 
dKicetyl derivative, which is got by nitrating 
CJl,(NHAo), (Barbaglia, B. 7,1269). lellowish- 
red prisms, sol. water. 

Di-acetyl (ierio(i<i»eC,n,(N03)(NHAo)^ 
[246°]. Slender needles (from alcohol). 

Di-beneoyl derivative 

C. H,(NOJ(NHBz),. [222°]. Got by nitrating 
dibenzoyl phenylene-A-diamine (Buhemann, B. 
14, 2632), Needles (from HOAc). 

Nitro-phenylene-p-diamine 
C.H,(NO^(NH,),[2:4:1]. [137°]. Formed from 
its diacetyl or dibcnzoyl derivatives, got by nitra¬ 
ting the corresponding derivatives of phenylene- 
p-diamine (Ladenburg, B. 17,149; Hinsberg, A. 
254,255). Dark needles with green lustre. 

Di-acetyl derisofivcC„H,(NOj)(NHAo)r 
[186°]. On warming with NaOHAq it yields 
the mono-acetyl derivative crystallising in red 
needles [195°]. . 

Di.nitro-phenylene-diamine C,H,N,0, t.s. 
0,H,(N0.J.,(NH2)y [211°]. Formed by reducing 
picramide C.H.jNO.,),NH,[6:4:2:l] with aramo-^ 
nium sulphide (Noiion a. Elliott, B. 11, 827). 
Bed needles, almost insol. cold water. 

Di-acetyl derinotineC,Ha(NOJ,(NHAo), 
(246°1. Yellow needles. 

Di-nitro-phenylene-m-diamine 
O.H,(NOj)j(NHs)s [4:2:3:!]. [o., 250®]. Formed 
by heating di-nitro-resorcin with aqueous am¬ 
monia (Barr, B. 21, 1646). Brownish needles 
(from HOAc), si. sol. alcohol. 

Di-nitro-phenylene-nt-diamine 
0.p.fN0.,)j(NHj2. [0. 300°]. Obtained by sa¬ 
ponification of its di-aoQtyl derivative which is 
formed by nitration of dl-acetyl-wt-phenylene- 
diamine (Nietzki a. Hagenbach, B, 20, 883). 
Orange-yellow crystals. 

Di-acetyl derivative- [228°]. Needles. 

Di-nitro-pbenylene-p-diamine. Di-acetyl 
derivative. [258°]. Formed by mtrating di- 
acetyl-phenylene-p-diamine (Nietzki a. Hagen- 
bach, B. 20, 831). Yellow solid, si. sol. alcohol. 

Tri-nitro-phenylene-m-diamino 0,H,N,0, i.s. 
0,H(N0J,(NHJ.[6:4:2:8:1]. [above 260°). 
Formed by boiling the di-ethyl ether of tn- 
nitro-resorein vdth alcoholio* ammonia (NAlting 
a. Collin, B. 17, 360; Barr, B. 31, 1646). 




Ttnow gnunues. iManoM by SnOl, aad HOI to 
nnstabu penta-amido-benzene. 

SITBO-DIPHEinnUBKE-KSTONE 0„H,KO, 

U. [8:i]0^.(N0J<°c‘0*> t220°]. Formed, 
aa well as di-nitro-dipbenylene ketone [290°], by 
nitration of b-diphenylene ketone (Bohultz, A. 
203,103). The isomerio nitro- derivative of iso- 
diphenylene-ketone [83°] melts at 220°-€30° 
(Cameiley a. Dunn, B. y, 2006). 

Nitro-dipheuylene-ketone oarbezylio acid 
0,A{NOJO,. [246°]. Got by warming di- 
phenylene-kotone oarboxylio acid wi|h HNO, 
(Fittig a. liiepmann, A. 200, 6). Golden needles 
(from alcohol).—BoA'jdaq: yellow needles, si. 
sol. water. 

(a) - DI - HITEO - DIPHEN YLEH E - KETON E 
OXIDE O.H,{KOJ<(?0>Cja:,(NOJ. >[190°]. 


Formed, together with a (i3)-isomeride pCO-*], 
by wannii^ diphenylene-ke^one oxide with 
HKO, (Wiohelhaua a. Salzmann, B. 10,1401’; 
B. Biohter, J. pr. [2] 28, 292; A. G. Pejkin, 
O. J. 43,189: Graebe, A. 254, 280). An iso¬ 
merio body JB24°] is formed, together with a,di- 
nitro- derivative [235°], by nitration of iso-di- 
phonylene-ketone oxide [91°] (B.). 

HITEO - PHEHYLEHE - DI - METHTl-o-DI- 
AMIHE O.H,(NO.J(NMoJ(NHJ [*1:2]. [63°]. 

Formed by reducing di-nitro-dimethylanilino by 
ammonium sulphide (Heim, B. 21, 2308). 
Orange needles (from waier). 

Hitro-phenylene-tri-metbyl-diamine 

0^,(NOj)(NMe4(NHMe). 

Aeetyl derivative, [c. 210°]. 
Nitrosamine OaH,(N02)(NMe2)rNMoHO). 
[87°]. Formed from 0„U,(NMe.J., and HNO.^ in 
excess (Wurster a. Sohobig,!?. 12,1811). Needles. 

Trl-nitro-phenylene-di-methyl-diamine 
O^AO. i-o- O.H(NO,),(NHMe),. [236°]. 

Formed by heating its nitramine with phenol or 
aqueous methylamine (Bomburgh, B. T. 0. 7,6; 
6, 279). Goldenprystals (from IIOAo). 

D%-nitr amine Oan(NO,,)3(NMe.NO.,)2. 
Formed by boUing C,H,(NMe,).. with fuming 
HNO, (Bomburgh, B. T. 0. 0, 252). Pale-yellow 
crystals, decomposing at about 206°. A 
nitramine OAiNOJilNHMeVNMeNO^) is gotby 
the action of methylamine on C«H(N02)4NMeN03. 
It separates from HOAo in golden crystals [192°]. 

• HITEO - PHEHYLEHE - (a) - NAPHTHYL- o- 
DIAHIHE 0,H,(NO.J(NH.)(NHO,„H,). [147°]. 

Formed from ^,2, l)-di-nitro-phenyl-(a)-naph. 
tbylamine and ammonium sulphide (Iloim, B. 
21, 2802). Needles (from HOAo), v. e. sol. alco¬ 
hol. The isomerio compound from di-nitro- 
phenyl-(i3)-naphthylankine melts at 196°, and 
yields an acetyl derivative [200°], which is Con¬ 
verted by AOjO into nitro-phenylene-(e)-naph- 
Ihyl-acetamidine [162°]. 

di-hiteo-phehylehe-haphthyleiJe 
OXIDE 0,A.(NOJ«0- [236^. Formed by ni¬ 
trating (a) -phenylene- (o) -naphthylene oxide (Arx, 
A. 209,141). v. sol. ether and HOAo. 

HITEO - PHEHYLEHE - H APHTHYL - ACET - 

AKIDIHE q.H3(NOJ<^|gj5t®’)>. [162°]. 

Formed from mtro-amldo-phenyl-(E)-naphthyl. 
gufiifiA and Ao.0 (Heim, B» 91,689). Needles, 
di-hithcCdmehtlehe OXIDE 

[200°]. Formed tromdiphenyl- 


eae ox& and faming (HoAnsbtori da 

169,211). Crystals (from almnol). 

Hl£EO.PEfiin^HE.TfEEA 0,HAOr 

O.H,(N'Oj)<[|^do. Formedliy heating nitro. 

amido-phenyl-carbamio ether (Hager, B, 17| 
2630). Colourless needles, not melted at 800°. 

NITE0-M.DI.PHENYL.6CHANE» 
0,H,(NOJ.CAPh.CH3. [80°]. Formed, together 
with (oA.NO..),CH.CH 3 [149°], by nitration of 
u-di-pbenyl-ethane (Anschutz a. Bomig, B. 18, 
604h Long yellow needles. 

• Di-n-nitro-s-di.phenyl-etbane 
[4:l]p„H,(NO.).CH2.CH2.C„n,(NOJ [1:4]. [179°], 
Formed, toget 'er with an isomeride [75°], from 
dibenzyl ahi fuming HNO, (Stelling a. Fittig, A. 
137,260j Ceppert, B. 9,15). Formed also from 
p-nitro-benzyl chloride, SnCl,, and NaOHAq 
(W.Eoscr, 4.238,364). Needles.al.sol.alcohol. 

DI-NITEO-DI-PHENYLjETHANE DICAEB- 
OXYLIO ACID C,„H„(N02)P,. Formed by nl- 
trating s-di-phenvl-ethane di-o-carbixytio acid 
Pobretl, A. 239, ’iO). Minute crystals, melting 
above 300°.—CaA". 

Ethyl ether lii'&k.". [60°]. » 

Di-nitro-di-pheuyl-ethane dicarboxylio aold 
[226°]. Formed by nitration of s-di-phenyl- 
ethane oE-diearboxylio acid (Beimer, B. 14, 
1802). Amorphous (containing aq). An iso¬ 
meric acid |243°] is gotby nitrating s-di-phonyl- 
ethane ao-dicarboxyUo acid. Both acids yield 
p-nitro-benzoic aeid on oxidation. 

o-NITEO-PHENYL-ETHYL CAEBONATE 
C„H,(NOJ.OCO.OEt. (276°-285°). Formed by 
the action of chloro-formio ether upon the potas- 
sium salt of o-nitro-phcnol (Bender, B. 19,2268). 
HcavV yellow oil. 

NlTEO-FHENY|i-ETHYLENE •. Nitbo- 


5 TXKKNK. 

Nitro-s-di-phenyl-othylone 
O.H.(NOJ.OPh:CH,. [86°]. Formed from 
0,HiNOJ.CPh(OH).CH, and AcCl (Ansohfltz a. 
Bomig, B. 18, 664). Yellow crystals (from ether), 
Di-o-nitro-di-phenyl-ethylene 
(C„H,(N0.,))2C3H2- Formed in two modifications 
‘ cis ’ [120°] Bind ‘ trans ’ [196°], by the action of 
alcoholic potash upon o-nitro-benzyl chloride 
(Bisohoff, D. 21, 2072; 23, 2072). Both crys- 
talliso in needles. . 

Di-p-nitro-di-phenyl-ethyl^e. Formed m 
two modifications, [c. 213°] and [o. 282°], by the 
action of alcoholic Aotasj^ on p-nitro-benzyl 
chloride (Walden, B. 23, *'69; cf. Strakosoh.B. 
6. 328). Both are crystalline. 

DI-«t-HITEO-DI.PHEHYL.ETHYLEHB. 
DIAMINE (C.H.(N03).NH),03H,. [206°]. Ob¬ 

tained by heating m-nitro-aniline with ethylene 
bromide at 138° (Gattermann a. Hagpr, B. IJ, 
778). Eoddish-yellow crystals, insol. alcohoL 
taTEO-s-DI-PHENYL-ETHYLEHE CAEB. 
OXYXID ACID. Nitrile 
O.H,(m3).QOy:CnPh. [176°]. Got from p-mtofr 
phenyPacetonitrile, benzoic aldehyde, and 
alcoholic NaOEt at 60° (Bemse, B. 23, 3184). 
Yellow needles. By using o- or m- nitro-benzoio 
aldehyde, the oorrespopding di-nitro- compoimds 
r4-ll0.H.(N0J.CCy:CH.0,H,(N03) [2:1] [185°] 

Sid [4a]<XH.(N0J.c6y:‘0H.cX(N0,) radl 
ri96°] maybe made. Both crystal^inneem» 
m.HITB0-PHEHYL-ETHYLENE.ftTOTOL- 

IHE (VNHrOH:OH.OJB,NOr tlB®"], Qif 
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tained b; heating methyl-qninoUne (lepidine) 
with m-nitro-benzoio aldehyde and EHSO4 at 
(Heymann a. Senigs,^. 21,1424). Keedies. 

HITBO-PHEIPYI, ETHYl KETORB • 
C,H,(N08).C0.C^,. [100°]. Formed, together 
with a sympy ieomeride, by nitration of phenyl- 
ethyl ketony (Barry, ,B. 6, 1007). Prisms. 

HIIEO - PHEJIYi . FOEFUEY^ - ACEYLIC 
ACID. Nitrile O.H,{NO,).OOy:CH.O,H,0. 
[173°]. Formed from furiuraldehyde, p-nitro- 
phenyl-acetonitrile, and alcoholio NaOEt 
(Freund a. Immerwahr, B. 23, 2852). Needles, 

o-mTEO-FHENYL-aLYOIDIO ACID 
0,H,N04 aq i.e. C4H,(N0.J.0,H40.C0^. ifitro- 
phenyl oxyacrylic acid. [108^. Formed from 
C.H,(NOJ.CH(OH).CHCl.CO,H and ralcoholio 
potash (Baeyer, B. 13, 2262; Morgan, B. 17, 
219; Lipp, B. 19, 2649). Prisms (containing 
aq). Melts at 94° when hydrated; 108° when 
anhydrous. Yields Indigo and CO, on heating. 
—NHiA^-aft.—AgA': white'crystalline pp. 

p-Hitro-phenyl-glyoidio acid. [188°]. 
Formed in the same way as the 0- isomeride 
^ipp), and also by the sralion of HOOl on so- 
dium"p-nitro-cinnainato (Brlenmeyer, B. 14, 
1868). Plates (from hot water). Yields 
O.H,(NO,).CH(OH).CH(OH).CO,,H on boiling 
with dilute HjSO,. 

NITEO-PHENYL-GIYCOCOLE v. Krtno- 
raaNTL-AMIDO-aCETIC acid. 

NIIEO-PHENYL aiYCOEUC ACID v. Olt- 

COUUO ACID. 

o-NITEO-PHENYl-OIYOXYUC ACID 
O.H,(NOj).CO.CO,,H. [49°]. Formed from its 
amide, which is got by the action of cold cono. 
HClAq on 0,H4(NO,).CH,Cy (Claisen a. Shad- 
well, B. 12, 352; Fehrlin, B423, 1577). Needles. 

Amide [189°] (C. a. S.); [199°] (F.) 

Nitrile [54°]. Prisms (from ligroin). 

Phenyl hydrazide [166°]. Changed by 
dissolving in alcoholic EOH and adding HCl 
into on isomeride [190°]. HNO, converts the 
first phenyl-hydrazide into a body melting at 
77°-80°, and the second into one melting at 
96°-100°. Both, yield isatin phdnyl-hydrazide 
on reductibn. The ethyl ether of the phenyl- 
hydrazide Ci^H^N,©, crystallises in yellow 
prisms [128°] (Krause, B, 23, 3017). 

Phenyl-methyl-hydrazide. [142°]. 

Oxim of the ethyl ether 
C,H4(NO,).C(NOH).Cg^«- [163°]. Needles 

(from boiling water) (Qabriel, B. 10, 519). 

m-Nitro-phenyl-glyozylie acid [78°]. Formed 
by boiling its amide with alkalis (Claisen a. 

Thompson, B. 12, 1944; 14,1187. Prisms_ 

KA': flat prisms.—BaA',aq.—AgA.': nodules. 

Amidre C,H,(NOJ.CO.CONH,. [162°]. 

Formed from wi-nitro-phenyl-acetonitrile, and 
also by nitration of phenyl-glyoxylio amideb 

Nitrile (231° at 145 mm.). Oil. 

Phenyl hydrazide [176°] (F.). Crystals. 
Booeessive treatment with EOH and HGiAq 
yields a green compound [286°]. 

Di.nitio-phenyl.gIyozT''.e aeU. 
Phenyl-hydrazide of the methyl ether. 
0.H,(N0,),.0(N,HPh).C04Me. [183^. Formed 
from methyl-di-nitro-phenyl-acetate and diazo¬ 
benzene chloride (V. Meyer, B. 22,819). AJoo- 
l)olio potash forms a bine solntion, shan^ng to 


yelbw, and forming 

[272°], which yields a methyl ether [192°]. 

m-NlTEO-DIPHEKYI-aDANTDINE 
NH:0(NHPh).NHOJBi.NOr [182°]. Formed 
from m-nitro-di-phenyl-thio-orea, PbO, and al- 
coholic NH, (Bruckner, B. 7,1286). Cyanogen, 
followed by dilute HOlAq, changes it to the 
ozalyl derivative [168°], whence hot cone. HCl 
forms nitro-di-phenyl-iMrabanio acid (Hirsoh, 
C. e. 1888, 624). ^ 

wi-Nitro-tri-phenyl-gaanidine. [159°]. 
Formed fjom m-nitro-^-phenyl-thio-urea, PbO, 
and aniline (B.; Losanitsoh, B. 16,50). Yellow 
plates.—B'JH:,PtCl,. 

m-Di-nitro-di-phenyl-gnanidine 
NH:C(NH.04H4N0Jy [190°]. Formed from 
m-nitrO'aniline and cyanogen chloride (Hof¬ 
mann, A. 67, 166), or from di-nitro-di-phenyl 
thio-nrea, PbO, and alcoholio NH, (B.). Scales. 
B'HCl.-B',H,Pt0!.. 

Tri-tn-nitro-tri-phenyl-gnanidine 
C4H/(NO,).N:C(NH.04H..NO,).4. [189°]. Formid 
from di-nitro-di-phenyl-thio-urea, iodine, and 
alcohol (Ii.). Yellow plates, sol. hol^aloohol. 

DI-NITEO-DI-FHENYL-HEFTANE 
C,H,4(0,H,N0,),. Oil (Auger, Bl. [2] 47,42). 

o-HITEO-FHEHYI-HYDEAZIHE 
0,H,(N0.4)NH.NH,. [90°]. Formed from o- 

nitro-diazobenzene chloride, HCl, and SnCl, at 
0° (Bischler, B. 22,240,2801). Brick-red needles 
from benzene), si. sol. dold alcohol. With benz¬ 
oic aldehyde it yields C,H,.CH:N.NH.C,H4N0, 
[187°].—^B'HSnCl,: prisms.—B'HOl: needles.— 
B'^HjSO,: fioah-coloured needles. 

Formyl derivative 

C.H,(NO..).NH.NHCHO. [177°]. Formed from 
o-nitro-phenyl-hydrazine hydrochloride, formic 
acid, and some Na^CO,. Needies, v. e. sol. hot Aq, 
Aeetyl derivative [141°]. Needles. 
Di-acetyl derivative [68°]. Prisms. 
Benzoyl derivative [166°]. Needles. 
Oxalyl derivative < 
C,0.4NH.NH.C4lIjN0,)r Formed from the hy¬ 
drazide and ozaUo ether. Yellow needles, soL 
hot nitrobenzene. 

m-Nitro-phenyl-Dydraiine 
C.H.(NO,)NH.NHr [93°]. Prepared in the 
same way as the 0- compound (Bischler a. 
Brodsky, B. 22, 2809). Canary-yellow needles. 
Beacts with ketonio compounds, yielding their 
m-nitro-phenyl-hydrazides, witl^ the following 
melting-points : from aldehyde' [98°] ; from 
acetone [112°]; from benzoic aldehyde [118°]; 
from acetophenone [160°]; from benzil [1S8°]{ 
and from aceto-aoetio ether [117°]. 

B,alts.—B'HCl.—B'ASO,: yellow crystal¬ 
line groups, V. sol. hot wafer. 

Acetyl derivative [146®]. Plates. 

•‘Di-acetyl derivative [160°]. Tables. 
{a).Acetyl-(0).benzoyl derivative 
C,H4 (NO.,)NBz.NHAo. [187°], Formed from 
the acetyl derivative and Bz,0 at 160°. Yel¬ 
lowish aggregates of crystals. 

{a)-Beneoyl-{fi)-aeetyl derivative 
0,H4(NOJNAo.NHBz. [147°]. I'ormed from 
the benzoyl derivative, A<^, and NaOAo, 
Needies (by sublimation). 

Beneoyl derivative. [161^. Necdlca. 
Di-bentof/l derivaftvf, (a6|®], 
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Bi-aStN-dl-iiliMLjt'liTdruine 
O.H,.NH.NH.OA{^J, [1:2:4]. [m*]. Formed 
from OA01(NOJ, and phenyl-hydraaine (Will- 
gerodt, pr. [2] 87, 850; 40, 252 ; 42, 182). 
Bed plates. Converted by shading with HgO 
Into C,H,.NrC,H,(NO,), [117°]. On boiling with 
alcohol it yields OA.N,.OA(NO), [178°]; boU- 
ing HOAo forms C,H5.NyC„H,(NO)(NOJ [176°]. 

Si-m-nitro-s-di-phenyl-hydraziae » 
(C„H,(NO,)).^,Hr [220°]. Formed from di- 

nitro-azobenzene and com alcoholic ammonipm 
sulphide (Lermontoff, B. 6,236). Yellow needles. 

Tri-nitro-di-phenyl-bydrazine 
0,H.NH.NHC.H.,(N0j),[l:2:4:6]. [186°]: Formed 
from 0,HjCl(NOj), and phenyl-hydrazine hydro¬ 
chloride (Willgerodt, J.pr. [2] 37,346 ; 40, 264; 
Fischer, A. 190, 132; 263, 1). Bed crystals, 
melting at 176°-180° when slowly heated, but 
183°-186° when quickly heated. By boiling 
with MeOH it is converted into the compound 
C,H.-N.:O.H,(NOs)j [218°]. On heating with 
HOAo it yields 0,H,NAH,(Sb.Jj(NO) [248°] 
(Freund, B. 22, 1663), which yields a mono- 
sulphonio acid crystallising from water in yellow 
needles, not jpelted at 860°. 

o . NITEO - PHENYL - HYDBAZISE SOL 
PHONIC ACID 0 .Hj(N 02)(S0,H).NH.NH,. 
Formed from o-nitro-diazobenzene sulphonicacid 
and a well-cooled, strongly acid, solhtion of SnCl, 
(Nietzki a. Leroh, B. 21,3220). -HA'HCl. 

m-Nitro-phenyl-hydrazine sulphonio acid 
[8:6:1] O.H,(NO.J(SO,H).MH.NH,. Formed from 
nitro-diazobenzene sulphonio acid and cold SnCl, 
(Limprioht, B. 18, 2194). Yellow needles (con¬ 
taining aq).—KA' 1 Jaq.—BaA', l^aq.—PbA', 4aq. 
NITBO - PHENYL - HYDBOXYLAMINE o. 

HyDBOZYIiSMINB DEBrVAriTEB. 

DI-NIXBO-DI - PHENYL - HYPOPHOSPHOB- 
ODS ACID (0,p,NO.j2PO.OH. [268°]. Formed 
from Ph^O.^, nitric acid, and H^SO, (Ddrken, 
B. 21,1618). Yellow pp., v. sol. water.—^NH,A'. 
[260°].—BA.' 2aq.—BaA', 6aq.—PbA',.—AgA'. 

NITB0-PE£NYL-<;>.1NDAZINE CABBOZY- 
UO ACID [272°]. 

Formed by the action of alcoholic potash on the 
red needles [183°] formed fr3m di-nitro-phenyl- 
acetio ether and diazobenzene (Y. Meyer, B. 22, 
819; A. 264, 149). Sulphur-yellow needles, v. 
si. sol. alcohol. Beduced by SnOl, to a dihydride 
[286°]. 

Methyl etjfer MeA'. [192°]. Needles. 
Converted by HNO, into C,5H,jN40, [281°]; and 
by H,SO, into a sulphonio acid (Strassmann, B. 
28,714). 

JBfApI ether EtA', [168°]. Needles. 
NITBO-DI-PHENYL-KETONE v. Nraao- 

EEHZOPmNONE. * 

DI-NITBO-PHENYL-UALONIC ETHEB 

O, H,(N0Jj.CHfC02Et),. [61°]. Formed frofti 
sodium malonic ether and C,H,Br(NO,), (Von 
Biohter, B. 21, 2472). Pale-yellow prisma. 

m-NITBOPEENix UEBCAFTAN 

P, H,(NOJ.SH. Formed by the action of alco¬ 
holic potash on the ether formed from potassium 
xanthata and q^diazobenzene (Leuokart, J. pr., 
[2] 41,197). Yellow liquid wiu nasty smell. 

p-Nitto-phenyl mercaptan 0,H,(NO^SH. 
[77^. Formed from O,H4C1(N0 l} and dconolio 
(YTillge^t, F. 18,881). Crystals. 


Di-aitro-phenyi mercaptan 
[4:2:1]. [181°]. Formed from OAOll^O,), and 
EHS (WUlgerodt, J. 1884, 974). Needles. 

Bthere (Willgerodt, J5. 18, 880). MeA'. 
[126°].—EtA'. [H8»].-FrA'. [94°].—PrOH,A'. 
[72°].—C.H,CH,A'. [128°].—BzA'. [118°]. 

Di-nitro-phenyl-mercaptan [195°]. Formed 
by heating C,H,(NOJ,SCNlwIth ojno. H,SO, 
(Austen a. SiSith, Am, 8, 90). Yellow powder. 

Irl-nitro-phenyl mercaptan C,H,(NO,),SH 
[6:4:2:!]. [114°]. Formed from C.H,Cl(NOj,and 
alcoholic ESH (W.). Small yellowish needles. 
Explodes at 116 .—KA': brown needles. 

o-NITBO-PHENYL-METHACBYLIC ACID 
C,H,(NO,).CH:OMe.CO,H. [166°]. Formed by 
hydrolysis of its ether, which is prepared from 
methyl ptsnyl-methacrylate and HNO,. Formed 
also from phenyl-isobutyrio acid and HNO, 
(Edeleanu, B. 20, 621; 0. J. 63, 669). Ciystal- 
line powder, yielding o-nitro-benzoio acid on 
oxidation. , ^ 

m-Nitro-phenyl-methaorylic aci,4 'H97°). 
Formed from »>-nitro-benzoio aldehyde by 
heating with sodium propionate and propiotpo 
anhydride (Von Mille;>, B. 23, 1900). White 
powder, v. sol. hot alcohol. ’ 

p-Nitro-phenyl-methacrylic acid [208°]. 
Formed in the same way as the o- isomeride (E.). 
Crystals.—AgA': white needles. 

Methyl ether mk'. [116°]. Plates. 
m-NIPBO-PHENYL-UETEACBYLIC ALDE- 


HYDE C,H,(NOJ.CH:CMe.OHO. [83°]. Formed 
from m-nitro-benzoio aldehyde, propionic aide, 
hyde, and dilute (10 p.c.) aqueous NaOH (Miller 
a. Einkelin, B. 19, 630). Thin prisms (from al¬ 
cohol). Aniline yields oily C,H,(NO,).CH:NPh 
and srystalline 0,H,(NO,).CH(NHPh), [170°]. 
Tin and HCl yield a base C,„H„N [98°], whence 
Ao,0 forms C„H,A.6N [14S°], and benzoic alde¬ 
hyde produces 0,„H,N(CHPh) [73°]. 

Pheityl-hydraelde C|,H„N,Op [136°]. 
NITBO-DI-PHENYL-METHANE 0„H„NO, 
i.«. C.H,.CH,.C,H.NOr 

0- compound. Formed from o-nitro-benzyl 
chloride, benzene, and AlCl, (Qeigy a. Koenigs, 
B. 18, 2402). .jOil. 

m- compound. [141°]. Forme# from m-nitro- 
benzyl alcohol and cone. H,SO, (Becker, B. 16, 
2091). Oil; sol.alcohol. 

p. compound. [31°]. Formed by either of 
the above methods (Basler, B. 16,2716; Manns, 
O. O. 1888, 1363). Ptjpms,,^. sol. alcohol. 

nt-Nitro-tri-phenyl-meWane 
CHPh.,.C,H,NO,. [90°]. Formed from m-nitro- 
benzoio aldehyde, benzene, and H,SO, (Tsoha- 
oher, B. 19, 2463; 21, 188). Crystals (from 


p-Hitro-tri-phenyl-methane. [93°]., Formed 
in like manner fflaeyer a. Lohr, B. 23,1622). 

Djfnitro-dl-pheuyl-methane C„Hu(NO,)j. 
By nitrating diphenyl-methane Doer (B. 6, 796) 
obtained two compounds of this formula, melt¬ 
ing at 183° and 172°; while Staedel {A. 194, 
868) obtained the (o)- compound [188°] and a 
(iS)-isomeride [118°]. By nitrating m-nitro-di- 
phenyl-methane Beckqy (B. 16, 2092) obtained 
a foinrth isomeride [94°], while Basler (B. 18, 
2719) got a fifth isomeride [176°] by the nitra¬ 
tion of p-nitro-di-phenyl-methane. 

M-nitrc-trii-piicnyl.mcthaiis CH(OfH4JfO,}r 
[^°]. Formed by nitrating tri-phenyf-methaqe 
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a. 0. Fisoher, A. 194, 204; c/. EemflisD, 

B, 7,1208). Scales (from benzene). 

Tetra - nitre - di - phenyl - methane. [172^. 
Formed from C9fh, and fuming HKO,.at 0° 
(Staedel, A. 218, 339). Long pointed needles. 

DI-NITEO-DI - PHENYL - HETHTL - AMINE 
O.H,(NO,)NMe.C.H,. [167°]. Formed from 

C. H,Cl(NOs)', and /JANMe^ or O.H.NHM0 
(Leymann, B. 16,. 1235). Eeddish rfeedles. 

HITSO-DI- PHENYL - METHYL - CABBINOL 
C,H,(NO.J.CPh(OH).CH,. [107°]. Formed from 
u-di-phenyl-ethane and HNO, (Ansohdtz a. 
Bomig, B. 18, 664). White prisms, yielding an 
aoetyl derivative [86°]. 

o-NITBO-PHENYL-TBIMETHYLENE C!LY. 
COL 0,)a:,(N0J.CH(0H).0H,.0H.,(0B>.. [i09°]. 

Formed from o-nitro-benzoio aldehyde, acetic 
aldehyde, and an alkali (Baeyer a. Drewson, B. 
15, 2861). Colourless needles. 

NITBO-PHENYL TBIMETHYLENYL KE¬ 
TONE CABBOKYLlO'AClI) 

O,H,(N0g.CO.O(CO,H)<^|». [176°]. Ob- 

tai{iied from its ether, which is produced by the 
actien of ethylene bromide on sodium p-nitro- 
benzoyl-acctic ether (Perkin a. Bellinot, B. 18, 
968). Colourless needles. —AgA': amorphous. 
Ethyl ether BtM. [84°J, Prisms. 
NITBO-PHENYL-METHYL KETONE «. 

NrraO-AOKTOFHEMONU. 

p- NITBO - PHENYL - METHYL - OKAZOLE 

nS;=c(chj->®- •’y 

action of cone. HNO, on the base obtained from 
acetamide and bromo-aoetophenone (Lewy, B. 
21, 925). Yellow needles, v. sol. hot alcohol. 
Yields an amido- derivative [116°]. 

p.NITE0-PHENYt-(/9)-MJ!THYL- PIPEBID- 
INE C.H,(NO,).NC,H,Me. [61°]. Formed by 
heating (i8)-methyl-pipcridine wifli C„H,C1(N0,) 
at 160° (Lellmann a. Biittner, B. 23, 1389). 
Qolden plates (from alcohol).—B'HAuCl,2aq. 

I)i-nitro-phenyl-(8)-methyl-piperidiae [67°]. 
Formed in like manner, using the compound 
0AC1(N0.J, [1:2:4]. Yellow needles. 

o-NITBO-DI-fHENYL-METHfL-PYBAZOLE 
0,A.NA *.«. CJH.(NO.,).C<Ng.g^^. [96°] or 

[106°]. (285° at 70 mm.). Formed by heating its 
carboxylic acid [218°] (Knorr a. Jddicke, B. 18, 
2261). Iridescent plates [95°], slender needles, 
or thick prisms [105^.—L .,H,PtCI,. [198°]. 

p-Nitro- di -phenyl - methyl -pyrazole 
Ci.HijNjO,. Formed by heating its carboxylic 
acid [202°]. Oil.—B',Il^tCl-: slender needles. 

Tri-nitro-di-phenyl-methyl-pyrazole 
OA(NO,).0<N.Ng.H,NO.)^^ [178°). Formed 

by nitrating di-phenyl-methyl-pyrazole (Knorr 
a. Laubmann, B. 22,174). V. si. sol. alcohol. 

NITBO-W -PHENYL-METHYL-PYSAZOLE 
OABBOXYLIO ACID * > 

OA(NOJ.O<N-N^g^. The ethers of 

the o-acid [218°] and of the p-acid [202°] are 
respectively formed by heating o- {indp- nitro- 
benzoyl-acetoacetio ether with phenyl-hydrazine 
in HOAo (Knorr a. JOdicke, B. 18, 2257). The 
0 - ether melts at 146° and the p- ether at 128°. 
Doth crystallise well. 


m-RIXBO-PHSHn ■ DI.KXTHYL.PYBIO- 
INE BIOAXBOZYUO XTHEB C.ArC^A it. 
0,H.(NO,).C,NMa,(CO«Et),. [65°]. Formed from 
its dihydnde and fuming HNO, (Lepetit, 0.17, 
461). Colourless crystals (^m alcohol).— 
B',H..PtCl,. [202°]. Orange-yellow needles.— 
B'HNO,. [130°]. Colourless needles, 

NITBO-PHENYL - DI-METHYL - PYBIDINE 
DIHTIDBIDE DICABBOXYLIC ETHEB 
CjH4(NOJ.C,NH.,Me.,(COjEt)y Formed from 
nitr9.-benzoic aldehyde, koetoaoetic ether, alco¬ 
hol, and NH, (Lepetit, 0. 17,460; B. 20,1341). 
o- isomeride. [120°], Yellow tables, 
m- isonieride. [161°]. Tables, 
p. isomeride. [118°-122°]. 
m-NiTBO-PHENYL-METHYL-ODINOLINE 

O.C*H,NO,' Penned by heat¬ 

ing aniline with m-nitro-a-methyl-oinnamic 
aldehyde and cone. HClAq (Miller a. Kinkelin, 
B. 19, 631). Small plates, v. sol, hot alcohol.— 

B, 'HC1.—B',,H..PtOr,: long needles. 

DI-NITBO-'PHENYL.(a)-NAPHTHYLAMINE 

C, .H:,N ,04 i.e. [4:2:1]O.H,(NOJ.,.NHC,A- 

[190'6°]. Formed from (a)-naphthriamlne and 
C,H,Br(NOJ, [72°J (Heim, B. 21,2302). Orange- 
red needles (from alcohol). Cone. HjSO, forms 
a dark-blue solution. 

Isomeride. e- [77°]. Prepared by nitration of 
phenyl-(a)-naphthylamine (Streiff, B. 13, 1863). 

Di-mtro-pbenyl-(i3)-naphthylamine [169°] 
(H.); [179°] (E.). Prepared by the action of 
C,H3Br(NO.J,, or 0„H3Ch(N0,), on (B)-naphthyl- 
araine (Heim, B. 21, 689 ; Ernst, B. 23, 8429).' 
Prisms. By nitration of phenyl-(8)-naphthyl- 
amine Streiff obtained 0„H„(NO.JN [86°] and 
C,,H„(NO.J.,N [192°-196°], both crystalline. 

Tetra-nitro-phenyl-naphtbylamine 
C,.H,fNO,),NHO,H,. The (a)- compound [162-8°] 
and the (8)- isomeride [253°] are formed from 
aniline and the corresponding bromo-tetra-nitro- 
naphthalenes (Merz a. Weith, B. 16, 2712). 
Both crystallise from benzene in orange-needles 
(containing benzene). 

DI-NlTBO-PHENYL-(a)-NAPHTHYL-HY- 
DBAZINE C^HijN^O,. [181°]. Formed from 
(a)-ohloro-di-nitro-benzene and (o)-naphthyl-hy- 
drazine (WillgerodtJ J. pr. [2] 43, 184). Bed 
prisms. (8)-Naphthylamine yields an isomeride 
[188°]. 

Tri - nitro - phenyl - (a) - naphthyl ■ hydrazine 
C,,H„N,0,. [176°], Got from an alcoholic so¬ 
lution of picryl chloride and (o)-naphthyl-hy¬ 
drazine (W.). Occurs in a red stable modi6cation 
and an unstable yellow one. (8)-Naphthylamine 
forms an isomeride [176°] also occurring in two 
forms. 


4 • (B) • NAPHTHYli 
OXIDE 0„H,.0.CA(N0Ji![ 1:'2:4J. [96°]. Formed 
from C,H,CBNO.J, and (8)-naphthol (Ernst, B, 
28, 8430). Yellow needles (from alcohol). 

NITBO-PHENYL NITBO-BENZYL OXIDE 
C,H,(NO,).O.CH,.C,H,(NOJ. The compound 
formed from p-nitro-benzyl chloride, o-nitro- 
phenol, and alcoholic potash melts at 129°; the 
pp- isomeride at 183° (Kumpt, B. 17,1077; A. 
224,107). 

Di-nitro-phenyl nltro-benzyl oxide. 
[4:2:yO,H,(NOJ,O.OH,0,g^N041:4] pOig Md 


f6:2:l]C.H,(N03s.0,0H;0S, 
have been prepi;^ (Staedel, 


:4No,i;i: 4] [i87°] 

[el,H> 14,899; Enmpf). 
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jidd di-nitro-anJlins and p-nitro-benzd 
aloohol [91^ on heating with aloohoUo am¬ 
monia. 

Tri-nitro-phenyl nltro-bensyl oxide • 
[6:4:2:I]p.H,(Np^..O.CHrO.H,NO,[l:4]. [108"]. 
Long thin needles (K.). 

DI-msO-SI-PHEKTL OXIDE 
Ci«H.{NO,)|. [185®]. Formed by nitrating di¬ 
phenyl oxide (Hoflmeister, A. 169,101). Ne(dle9. 

0.H.(N0X0C.H5. 

Tn-nitro-di-phenyl oxide 

from 

0,H,01(N0J, and O.H,(NOJ(OK). The 0- com¬ 
pound (* = 2) molts at 119°, the p- isomeride 
(®"<) 114® (Willgerodt a. HOetlin, £. 17, 

1764). Both are v. sol. benzene. 

Tetra-nitro-di-phenyl oxide ' 

[G:4:2:l]O.H,(NOJ,.O.O.H,(NO,)[l:a]. Formed 
from OACliNOJ, and 0.ir,(N0J{0K). The 
0-compound (® = 2) melts at 1711® and the p-iso 
meride at 153® (W. a. H.). Both are crystalline. 

Tetra-nitro-di-phenyl oxide |C,HiN0-)J.,0. 
[195®]. Forropd by the action of aH,01(N0,), on 
C.H.(OK)(NOj )2 (Willgerodt, B. 13, 887). Thick 
crystals, almost insol. aloohol. 

HlTBO-PHEim-OXy.ACEno ACID V. Ni- 
TBo-Minnauto acin. , 

p-WI TKO-FHEHYL OXY-BDTYL KETONE 
AHHYDBIDE CAEBOXYUC ACIDC,jH„(N0j)0, 

^ ^'o’-med from 

trimethylene bromide and sodium p-nitrb-benz- 
oyl-aoetio other (Perkin, jun., B. 18, 954; O. J. 
51, 786). Melts at 172° when crystallised from 
benzene; 183® when crystallised from water.— 
AgA': light-yellow needles. 

Ethyl ether BAK'. [03®]. Lustrons yellow 
monoolinio oiystals ; aibxo ^ 2-353:l:l-853: 

8-80® 42'. 

m-BlTEO- PHENYL-PABACONIC ACID 



0„H.N0. U. 0.H,(N0J.0H<™(C0»H)^CH,. 

[171®]. Formed by heating m-nitro-benzoio al¬ 
dehyde with Ao,0 and NaOAo at 125® (Salo- 
monson, B. 18, 2164 ; B. T. C. 6, 1). Crystals. 
Yields with baryta the 8altC„H,NO,Ba. The cor¬ 
responding p- isomeride melts at 163® (S,; ef. 
Erdmann, B. 18,2742). 

p-NITEO-PHENYL-PENTINOIC ACID 
0,H.(N0J.CH:CH.CH:Cn.C0;H. [271®]. Formed 
from p-nitro-cingamio aldehyde, AojO, and 
NaOAo (Einhom a. Gehrenbeok, B. 22, 45; A. 
268, 867). Formed also by oxidising the ketone 
O.H,(NO0.OH:OH.CH:CH.COMe with NaOCl. 
Yellowish needles (from, aloohol). Forms a 
tetrabromide [264®].—AgA'; flocoulent pp. . 
Bfhpl efAsrEtA'.’[118®]. Plates. 
o-Nitro-di.phenyl.penthtoie sold. Nitrile 
O.H..OH:OH.CH:C(O.H,NOJ.ON. [206®]. Formed 
framp-nitro-benzyl cyanide, oinnamio aldehyde, 
and NaOEt (Bemse, B. 28,8186). Needles. 

p-HITBO-PHENYl- PHENYL- (0) - AKIDO - 
PBOPIONIC ACID 

OA(NOJ.0H(NHPh).0H,.00^. [122®], Formed 
bcm anOine and OJH,(NOJ.OHBr.OEL.CO,B 
(Bai^, B. 17, loOO), Ywow crystals. 

Ethyl ether BtN. [78®]. OrystaU. 
DI-'NITBO-PHENYL-PHENYLENE Yl- 
AmNB OJH.(HOJ,JlH.O^,.NH, [172®]. 

Yolk nx. 


. 7-* AAVOATAANNAJOlO. XnO lOi- 

prepared by Bapp 
168), the NO, being in the p- position: 
O.H.(NOJO.PO(OH),[112®]; ^ ^ 

C.H,(NOJO),pb.OH[133®]Y 
C.H,(N03.0J,P0.0Et [136^-]; and ’ 
n [166®]. Tri-o’-nitro-tri-phenyl 

phosphate melts at 126® (Engelhardt a. Lst- 
sohmofl, Z. 1870, 230). 

• TBl - PHENYL - PHOSPHINE 
<*IDE 0P(0,H,N0,),. [243®]. Got by nitra¬ 
ting in^henyl phosphme hydrate (MichaeUs a. 
Soden, B. 17, 921; A. 229, 324). It is accom¬ 
panied by ai9 isomeride [68®]. 

m-NITAO-PHENYL-PHTHALIMIDE 

®«®*<!c(NC.H,NOJ>' Prepared by 

heating phthalic anhydride jyith m-nitro-aniline 
(Gabriel, B. 11,2261). , Needles, v. si. sol. EtOH. 

NIXEO.PHENYL-PIPEEIDINE. « l^ho M- 
lowing compounds are formed by the action of 
piperidine upon the corresponding halogen de¬ 
rivatives of nitro- and di-nitro- benzene respec¬ 
tively (Lellraann, B. 20, 680: 21. 22811: 

[81®] : red prisms, 
yielding the salts B'HOl and B'APtOL. 
[1‘®]P«^,(N0.J.N0,H„ [106’6®]: yellow plates, 
yielding the salts B'HCl and B'APtOl.. 
[4:2:1] 0,H,(NO.),.N&H„ [92°]: orange needles. 

o-NITBO-PHENYL-PBOPIOLIC ACID 
C.H,NO, i.e. 0.H,(N0.).0:0.C0,H. Formed 
from O.H,(NO,).CHBr.CHBr.GO.,H (or its ether) 
and aqueous NaOH (Baeyer, B. 13,2268; Miiller, 
A. 212,127). Needles (from hot water), decom¬ 
posing* at 166°. On boiling with water it gives 
o-nitro-phenyl-aoetylgne. Boiling alkalis yield 
isatin.^ Beduction with glucose and alkalis pro¬ 
duces indigo. FeSO, also reduces it, in alkaline 
solution, to indigo-white. Its Na salt boiled 
with aqueous KCN and glucose yields indigo, 
even in presence of much HON (Michael. J. nr. 
[2] 35,254). ' P 

Ethyl ether EtA'. [61®]. Tables. Con¬ 
verted by cone. S,SO, into isatogenic ether (o.ti.). 

p-Nitro-phenyl-propiolio acid [181°] (M.); 
[198°] (D.). From 0,H,(N0J.0HBr.0HBr.C0,Et 
and alcoholic potash (0. Muller, A. 212, 1^; 
Drewson, A. 212, 164; Perkin, C. J. 49, 442). 
Yields p-nitro-phenyl-acetyleue and CO, on dis¬ 
tilling with steam.—AgiN: aAorphous powder. 
Ethyl ether EtA'. [126°]. Needles. 
o-NITEO-B-PHENYL-PBOPIONIC ACID 
0,H,(N0J.CH,.CH,.Cq,H. [112®]. Formed 

from (2,4, l)-nitro-amldo-phenyl-propionio aoid 
by elimination of NH, (Gabriel a. Zimmermann, 
B. 12, 600; 13, £680). Yellow crystals.-a-AgA'. 

m-Nltro-pbenyl-propionic aoid. [118®]. 
Forme* in like manner from the (8,4, l)-nitro- 
Bmido-ph<myl-pr«pionio acid (Gabriel, B. 16, 
846). Yellow needles, si. sol. water. 

ii-Nltrc-B-phenyl-propionic aoid. [164®]. 
Formed, together with the o-aoid, by nitration 
of (8)-phenyl-propionioaoid (GlaBera.Buohanan. 

Z. I 869 , 193; Beilstein> a. Euhlberg, A. 168, 
)82).—0aA',2aq.—BaA',2aq: small needlM. 
Ethyl ether EtA'. 
o-Nltro-a-phenyl-proplonie aoid * 
0,H,(NO().OHMe.CO,H. [110®]. Fonned, to¬ 
gether with the j>- isomeride [88®], by nitrut iow 

B B 
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ot o-plieoyl-propionic floid (Trinius,^- 227* 262). 
The 0- acid forms the salt GaA',2aq; thep-acid 
gives CaA', 2aq and BaA',2aq. 

Di-nitio-phenpl-propionle acid • 

0^,(N0j)rCH. CH.;.C0^. [127®]. Formed by 
nitration of 6-phenyl-propionic acid (G. a. Z.). 
jEfhpletherEtA'. [82®]. Needles. 
o-HITKO-PHENTL-PBOPYLENE 
C,H..CH:C(NOJ.CH.. [64®]. Formed from 
benzoic aldehyde, nitro-etbane, and ZnCl, at 
140® (Priebs, A. 226, 364); yellow needles. 

01-nitro-phenyl-propylene 
CA(NO,).CH;C(NOj).CH,. The o- compount 
[77®] is formed, together with the p- isomjride 
[115°], by nitrating o-nitro-phenyl-propylene (T.). 

Di-nitro-phenyl-propylene ’• 
O.H,(NOj)jCH:CHMe. [118®]. Forfied from 
C,H,.CH:CMe.CO^ and HNO, (Edeleanu, B, 

20, 622). Yellowish needles. _ 

m.»ITltO-PHEll?ri.-PYEIDYL-ETHYI.ENE 
0,H,(NC,).CH:CH.C.H,N. v[120®]. Formed from 
t»-nitro-befezoio aldehyde and methyl-pyridine 
(Sohnttan, B. 23, 2716). Plalos.—B'sH^PtCl,. 
[!S(p ®].—Mercury double salt B'HClHgCl,. 
[211?].—Piorate; yellow plates. 

TETBA-HITEO-TETEA-PHEHYI.-PYEEOLE 
NH(0.0,HjN0j),. Formed from tetra-phenyl- 
pyrrole and HNO, (Fehrlin, B. 22, 664). Yellow 
needles (from HOAc), decomposing at 123°. 

((<)-HITE0 - (Pi/. 1) - PHENYT, - ftOTNOlINE 
0„H,oN,0,. [187®]. Formed together with a 
smaller quantity of a (6)-i3omeride [118®] and a 
little of a (•y)-iaomeride [136®] by nitration of 

(Py. 1)-phenyl-quinoline (KOnige 

a. Nef, B. 20, 624). They are all crystalline. 
m-Nitro-(Pp. 8)-phenyl.qiiinoline ' 

C.S*<°n;&,NO.- t»24®]. Obtained by 

heating la-nilro-oinnamic aldehyde with aniline 
and HClAq at 140® (Miller a. Kinkelin, B. 18, 
1900). White needleB.-B'HCl.-B'ja,PtCl,. 

Tetrahydridt 

[101°]. Tables. Yields a nitrosamino [71*].— 
BOSCl: pilky needles. •• 

Hitro-(B. 2)-phenyl.quinollno 0|,Hj,N,0r 
[178°]. Formed, as well as a di-nitro- derivative 
[208°],by the nitration of (B. 2)-phenyl-quinoline 

(La Coste a. Sorger, A. 280,28). 

—B'liuPtCl,: yelfew nCedles. 

DlSlTEO-M-PHEHYL-StJCCIHIC ACID 
0|,H„0,(N0Jj. The (o). compound [226°] and 
its (6)- isomende are formed by nitrating (o)- and 
(6)-di-phenyl-sucoinio acid respectively (Beimer, 

B. 14,1804). Both givep-nitro-benzoio acid on 
ozidatibn. 

DI-NITBO-DI-PEENYL-STILPEAZIDES 
0,ja,,(N0J,N,S0,».s. ^ t. 

C. H,^0JNH.NH.80AH,N0,? Compounds 

formed by the action of SO„ nitrons acid, and 
alcohol on the nitro-anilines (Iiimpriaht, B. 20, 
1241). The 0-, m-, and p. compounds melt at 
160°, 162°, and 160° respootively. They yield 
nitrogen, nitro-benzonb, and nitro-benzqne snl- 
phinio acid on boiling with baryta. . 

DI-p-HITBO-DI-PHEHYIi DISCLPHIDB 
(0.n,.N0f)A. [181°] (W.) I [170°] (L.). Famed 
by oxidation of p-mtro-phenyl mercaptan (Will- 
gerodt, B. 18,888), «r by boiling with aloohblio 


potash the product ol the combination 'of potae. 
aiamzanthate withp-nitro-diazobenzene ^nok— 
art, /. pr. |2] 41,169). Prisms (from HOAc). 

' Te'na-mtro-dd-phenyl.ealphide 
S(0,H,(N0,)Jr [198®]- Obtained from [1:2:4] 
OAiOljNOj, and alcoholic ESH (Beilstein a. 
Kurbatoff, B. 11,2066; WUlgerodt, B. 12,768). 
Yellow needles. An isomeric body [246°] is 
formed by the action of H,SO,and fuming HNO, 
on CA>(N0J.;SGN (Austen a. Smith, Am. 8,91). 

Tetra-nitro-di-phenyPdisnlphide 
SiOA.(NO.,),)r Obtained by oxidising [4:2:1] 
C,H,(NO.LSH (WUlgerodt. Bn. 2, 627). YeUow 
needles, raplodin^ at about 280°. 

Fenta-nltro-di-phenyl-sulphide 
C,H,(NO,).,.S.O.H,(NO,),. [217°]. Formed from 
OA.Cl(NO.J„ K.B, and OACl(NOJ,(W.). Thick 
crystalg (from HOAc). 

Hexa-nitrc-di-phenyl sulphide 
S(O.H,(NOJ,)r [226®]. FormedfrompiorylcWor. 
ide and K^S (W.). Golden plates (from HOAc). 
• DI-NITEO-PKENYl 8DIPH0CYAN1DE 
O.H.(NO,),SCN. [139°]. Formed by heating 
[l:2:4]0„HJBr(N0,), with potassium sulpho-. 
cy/wide in MeOH (Austen a. Smitl^ Am. 8, 89). 
Buff-yellow crystals (from chloroform). 

SITEO-DI-PHENYI, SDLPHONE 
OjH,-SOyC,H,NO.,. [92®]. Formed by heating 
di-phenyl sulyhone with fuming HNO, (Gerioke, 
A. 100, 208). Minute crystals. 

Di-nitro-di-phenyl sulphone 
(0,H,(NO,)),SO,. [16^®] (Q.); [197®] (S. a. N.). 
Formed By nitrating di-phenyl sulphone (Q.) 
and by the action of SO, on nitro-benzona 
(Schmid a. NOlting, B. 9, 79). Small tables. 

Tetra-nitro-di-phenyl sulphone 
(CA.(NOdd,SO,. [241°]. Prepared by oxidising 
the corresponding sulphide [193®] (Beilstein a. 
Kurbatoff, A. 197, 78). Yellowish prisms. 

p-NITEO-DIPHENYL p-SDLPHONIC ACID 
C,H,(NOJ.O,H,80A- Prepared by sulphona- 
tion of p-nitro-diphenyl or by nitration ot 
diphenyl p-sulphonio chloride (Gabriel a. Bam¬ 
berger, B. 18, 1408).—NaA'.--GuA',4aq.— 
BaA',4aq: small needles. 

Chlor'id8 0,A.(NO,).SO,Cl. [178°]. 
Am»«is 0,A,(NO,).SOd]H.,. [228°]. 

Blhyl ether'EW. [169°]. 

Kitro-diphenyl disulphonic acid. Tha 
chloride C,A,(NO,)(SO,Cl), [130®] is formed, to¬ 
gether with C,A«(NOJ,(SO,01k [166®], by nitra¬ 
tion of diphenyl disulphonic chloride (G. a. D.). 

Dl-NITSO-DI-PHEHYI. 8DLPHOXIDE 
(C,H,(NO,)),SO. [116°]. Formed from dt 

phenyl snlpnoxide, NaNO„ and H^SO, (Colby a. 
Moljonghlin, Am. 9, 70; B. 20,198). Minute 
yellow crystals, v. sol.alcohol. 

■ NITEO-PHENYL-THIO-CAEBAMIO ACID 
OA.(NOJ.CS.OH. " 

Methyl ether MeA', The m- compound 
[120®] is formed by boiling w-nitro-phenyl-thio- 
oarbimide with MeOH (Stendemann, B, 16 
651). Colourless needles. 

Ethyl etherEik'. Them-compound [116°; 
and its p- isomeride [176®] are formed by boiling 
the corresponding nitro-anilines with C£^ 
aloohol, and potash (L(»anitse)», B. 16,470; lo 

49). Both are oryetalline._ 

m-HITEO-DI-PHEHYl-THIO-SEiaCAaBAZ 
IDE C,H,(NOJ.NHJIH.GB.NHPh. [147°] 
Formed from ^^lenyl-thio-earldBtidc and. m 
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nitro pbeayl-hydniine {BiaoUer a. Brodsky, B. 
22, 281M. Dark>yeiiovr globular aggregates. 

»t. BITBO . PHBIITL - THIO • CIIbiMIBB 
C,H,(NOJ.N.Ca. [61®], (0.277°). Formed by 
heating m-nitro-phenyl-tmo-urea with Ao.O 
(Steudemann, B. 16,649, 2331). White needies. 

DI-WITBO-PHENyL-THIOPHENB 
C,H,(NOJ.O,SHg(NOj). [178°]. Formed from 
phenyl-thiophene and fuming HNO, (RerJfcrd, 
0. B. 109, 69^. Amorphous yellos^ powder. 

tn-HITEO-PHBHYL-fHIO-TJBEA O.H.N.SO, 
<.«.O.H,(NO.J.NH.CS.NH,. [168°]. Formed from 
m-nitro-phenyl-tbiocarbimide (Steudemann, B, 
16, 560). Lemon-yellow crystals, 
m-Nitro-di-phenyl-thio-urea 
0,P,(N0J.NH.CS.NnPh. [156°]. Formed from 
OT-nitro-anilineand phenyl thiooarbimide (Bruck¬ 
ner, B. 7,1236: Losanitsoh, B. 14, 2366 a Gob- 
hardt, B. 17, 8045). Small needles, sl^ sol. cold 
alcohol. 

Si-m-nitro-phenyl-thio-urea 
CS(NH.O,H,NO.J,. [160°]. Formed from m- 
nitro-aniUne and m-nitro-phenyl thiocarbiniide 
(Briickner, B. 6,1103; S.). Yellow crystal^ 
o-NITBO-PHENYL-jp-TOLtriDIBE 
0,H,raOj).NH.C,H,. [68°]. Formed from p- 
toluidine and o-bromo-nitro-benzene {Sch6pff, 
B. 28, 1842). Orange plates. 

Di-nitro-phenyl-tolnidine • 

[4:2:1] O.H,(NO,)rNHO.H,Me[l:a!]. Formed from 
toluidine and 0,H,C1(N0.,), (Willgerodt, B. 9, 
980; Leymann, B. 16,128^). The o- compound 
{x » 2) melts at 102°, the p- compound lx 4) at 
137°. The isomeric PhNH.C.Hj{NOJ,Me formed 
from tri-nitro-toluene and aniline, melts at 142° 
(Hepp, A. 216, 869). 

M- MITBO-PHESYX-TOLYIENE -DIAKINE 
O.H,(NO,),NH.O.H,Me.NH,. [184°]. Formed 
from tolylenem-diomine and [1:2:4] O^E^C^NO,), 
(Leymann, B. 15,1237). Bed tables. 

Formyl derivative [167°]. 

Acetyl derivative [164°]. 
KITEO-PHEira-TOLYI-KETOSE 
0„H,,(NOJO. [1T?°]. Formed by the action 
of HNO, on phenyl tolyl ketone and on phenyl- 
c-tolyl-methane (Plascuda a. Zinebe, B. 7, 983; 
Milne, B. 6, 686). Flat plates^(from alcohol). 

Ol-nitro-phenyl-m-tolyl-ketene 
0|,H„(N02)20. [146°]. Formed from di-nitro- 
phenyl-m-tolyl-metbane [141°], HOAc, and CrO, 
(Sens, A. 220, 236). Pointed needles (from lU- 
oohol) or short prisms (from HOAc). 

Bi.nitro-phenirl.p.tolyl-ketoue 
0,H,(NOJ.CO.C,H.{NOJ. [127°]. Formed, as 
well as the tri-nitro- derivative [165°], by nitra¬ 
tion of phenyl-p-tolyi ketone (Z. a. P.). Needles. 

m-EIIBO - PHENYL Stl - lOLYL-kEIHANE 
(0,H,),OH.O,H,NO» [86°]. Formed from ♦«- 

nitro-Mnzoic aldehyde* toluene, and H,SO, 
(Tsohaoher, B. 19,2464 ; 21,188). Crystals. , 
Bi-Bitro-pheuyl-tolyl-methaue C„H,2(NO,),. 
The three compounds of this composition got 
by nitrating phenyl- o-, t»-, and^- tolyl-methane 
melt at 100°, 141°, and 187° respectively (Zincke, 
B. 7, 886; BenS, A. 220, 286). Tetra-nitro- 
phenyl'P-tolyl-nieUiane melts at 161°. 

NITBO ■ PHENYL -p - TOLYL -THIO -HBEA 
0,^jjN,SO, OA-NH.OS.NH.O,H.NOr 

[148^. Formed from (8,4)l)-iritro-ioldidine and 
phs^^tbioeaibiaaide (Steudemann, B. 16, S 
CrraUdo. MeBt, after one fusion, 167°. 
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m-Nitro-phenyl^tclyI-thi«-«rea 
PA(N0J.NH.0S.1&.0;H,. [178°]. Formed 
pom m-nitro-phenyi thiooarbimide and o-tolu- 
idine^(St), Needles, si. sol. ether. ^ 
Oi-nitro-phenyl^-tolyl-thio-nrea 
C,H,(NOJ.NH.OS.Nfl.O,H.N02. [188°]. Formed 
from n»-nitro-phonyl thiocarbimide and (2,4,1)- 
nitro-toluidine (8J. Crystaw, si. eol.*BloohoL 
to-NITBO-PHENYL-UBEA •0,H,N.0, ijt 
CjH^fNOJ.NH.CO.NBtj, Formed from 9n>niiro- 
aniline and cyanogen chloride (Hofmann, Ac 67, 
166; 70,137)* Yellow needles (from water). 

• tn-Nitro-ai>pbexiyl*iirea 
^H,liH.CO.NHC.H,N02. [197°] (G.); [187°] 
(B.). Formed from m-nitro-di-phenyl-thio-urea 
and PbO ffirtlokner, B. 7,1236). Formed also 
by boilii^ with benzene the compoi’nd 
PhNH.C0.N(0,H,.N02).N:NPh [104°] obtained 
by the action of phenyl oyanate on 
{C,H,NOJ.NH.N:NPh(Golds8hmidt, B. 21,2678). 
Yellow needles. , 

p-Nitro-di-phenyl-urea [202°]. Formed by 
the action of phijayl oyanate on a solution of p- 
nitro-diazoamidobenzene in benzene (G.). Yellow 
crystals (from alcohol).* , ' 

m-Nitro-tri-pheuyl-urea 
NPh,.CO.NHC,H,N02. [166°]. Formed from 
«n-nitro-aniline and NPh2.COCl (Lellmann a. 
BonhSSer, B. 20, 2121). Yellow needles. The 
isomeride prepared from p-nitro-aniline melts at 
176°, and crystallises in bluish-green tables. 

Di-jn-mtro-di-phenyl-uroaCO(NH.C,H,NO.J,. 
[283°]. Formed from the thio-ureaandPbO (B.). 
Yellow needles (Losanitsch, B. 16, 60). 

Tetra-nitro-di-phenyl- area 
CO(NH.C,H,(NOj)j). 2. Formed by nitration of 
di-phdhyl-urea (Losanitsch, B. 10, 690; 11, 
1639). Yellow needles, molting above 200° (L.) 
or at 189° (Hontsohef, J. pr. [2] 34, 426). The 
green E salt C,.,HaK.N20, explodes on heating. 

p-NITEO-PHENYL-VALEEIO ACID 
C,H,(N0J.0H.2.CHEt.C02H. Formed by heating 
p-nitro-benzyl-ethyl-malonic ether with aqueous 
EOH (Lellmann a. Schleich, B. 20, 438). 
Sparingly soluble powder, carbonising above800°. 

p-HITBO-PJCENYL-VINYL-MALONIC AdD 
0.H,(N0,^.0H:CH.CH(C02H)2. (S08°].* Formed 
from p-mtro-oinnamio aldehyde, malonic acid, 
and HOAc (Einhorn a. Gehrenbeck, B. 22, 46). 

NITKO - PHLOKOfiLDCIN J!.H,(N02)(OBn,. 
Formed from phloroglucin and dilute HNO^ 
(Uiasiwotz a. Pfaundle% A. 119,199). Beddish- 
yellow scales, si. sol. water. * 

Tii-nitro-pblorogluem C,(NOj),(OH),. [168°]. 
Formed from tri-nitroso-phloroglucin, HNO„and 
H-SO, (Benedikt, B. 11,1876). Hexagonal crys¬ 
tals (containing aq). Its salts are explosive and 
dye yellow. With KCy it gives the isopurpuric 
acid reaction.-KHjA'" aq.-K^HA'".—K,A™ 
NIIBO-PHTHALIO ACID C.H,(NOJ(OOja)- 
[8:2:1]. Wol.w.211. [220°]. S. (HOAc) 7'8 at 
26° (Aguiar, B. 6,899). 

FomtaUon.—X. By boiling naphthalene with 
HNO, (Marignac, A. 88, 7; Laurent, A. 41, 
110).—2. By nitration of phthalio acid (Hugo 
MOlle^ Z. 1863,267; Faust, A. 160,67; MUm, 
La. 208, 224).-«-8. By oxidation of nitro-naph-. 
thalene or of (a)-di-nitro-naphtbalene (Boilatein a. 
Kurbatoff, B. 12, 688; C. 0.1881,869; A. 308, 
817: Quaresehi, B. 10, 294). 

•Brc!F«r({fS.—.Yellow orystalt, t. id. hot 

BS8 
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water. SpUia np below its melting-point into 
water and anhydride when slowly heated. 

Salts.- K^"aq.-KHA"aq.-tHH,),A".— 
(NH,)HA"2aq. BaA"aiaq. — ZnA"ljaq. — 
PbA''liaq.—Ag.A": white powder. 

Mono-ethyl ether EtHA". [111®]. 

Di-ethvl ether EtjA". [46®]. 

Anhydride C^,NO,. [164°) (Graeff, B. 
16,1127). 

Nitro-phthalic acid C,H,(NO.J(COaH),[4:2:1]. 

poi®]. 

Formation. —1. Together with the preceding 
isomeride, by nitration ot phthalio acid (fl. 
Miller, A. 208, 224).—2. By the oxidation el di- 
nitro-(0)-naphthoI (Graebe a.Drews, B.17,1171). 

Properties. —Small pale-yellow teedlos (con¬ 
taining aq). Kesolved at 165° into ^aler and 
its anhydride. 

Salts. — KjA".—BaA"2aq.-Ba„H,A''„.— 
Zn,,H,A",,2aq.~Ag:A'’: long colourless needles. 

Mov.o-ethyl ether EtHA". [128°]. 

Bi-et'hyl ether EtjA". [33°]. 

Arshydride 0,H,N0,. [114°]. 

• Di-nltro-phthalic acid 0,Hj(N0,)j(C03H)j 
[6:3:8:1]. [226°]. Fornfed by the oxidation of 
‘ B’-di-nitro-naphthalene or totra-nitro-(a)- 
naphthol with dilute HNO, (Beilstein a. Kur- 
batofl, B. 13, 364; A. 202, 225; Merz a. Woith, 
B. 16, 2728). Prisms.—CaA".—BaA". 

Mono-ethyl ether EtHAt'. [187°]. 

Bi-nitro-phthalie acid C,H2(NOj)2(COjH)j 
[6:3:2:!]. [200°]. Formed by heating ‘ 8 ’-bromo- 
tetra-nitro-naphthalene with dilute HNO, (Merz 
a. Weith, B. 16,2728). Needles.-BaA". 

Si-nitro-phthalle acid C„H3(NO„)j(COjH)j. 
Formed from nitro-anisic acid, HNO„ and Il^SO, 
(Bngelhardt a. Latschinoff, Z. [2] 7,262). Vables 
Ifrom water).—BaA": neaejy insol. water. 

Nitro-isophthalic acid C„H,(N03)(003H), 
[6:3:1]. [249°]. 8. -IdO at 16°; -171 at 16°; 
81’1 at 99°. Prepared, together with an isomer¬ 
ide [260°] by heating isophthalio acid (100 g.) 
with fuming HNO, (1 kilo) for 24 hours (Beyer, 
J.yjT. [2] 22, 3&J; 26, 473; c/.Storrs a. Fittig, 
A. 158,285). Plates (containing 1^ aq). 

Salts.-?f,A"l^aq. B. (8t p.c. alcohol) 
•744 at 16®.—Na,A"aq. S. (80 p.c. alcohol) 
■82 at 16®. Explodes above 160°.—(NHJHA''.— 
MgA"6eq. S. 2-16 at 16®.-CaA"8]aq. S.-72 
at 16®. Turned violet by light.—SrA"41aq. 
S. -47 at 16°.—BaA''2]oq. S. -85 at 18®.— 
ZnA''aq. S. •56.-SCdA*'2aq. S. -IS at 16®.— 
Pb.OA",.—Cu,OA"-—MnA" 6aq. S. 2-44 at 
15°.—Fe,40,A''„- OoA" 4iaq. 8.216 at 16°.- 
NiA''4|aq. B. 2-74 at lO'*.—AgjA". Explodes 
above 100°. 

Methyl ether Me,A''. [122°]. 

EtKyl ether EtA"- Pl*]- 

Hitro-UopbthaUe acid 0,H,(N0,)(C0.3H), 
[4:8:1]. [246°] (0.); [269°]. Formed bjtoxida- 
tion of nitro-xylene (Clans, d.pr. [2] 3% 318 i c/. 
Wroblewsl™, Bl. [2] 84, 882; Noyes, A«t. 10, 
472). White needles (containing 3aq), m. sol. 
cold water.—BaA" 4aq (0.).—BaA" l^aq (N.).— 
CaA"iaq. — MgA"6aq. — PbA"8aq (W.).- 

^*‘D1.2teo^UopwL^acidO.H,(NOJ,(dO,H),., 
[216®]. Formed bom isophthalio acid and 
famuigBNO,atl8()® (Clans). Needles (containing 
6aq). _ NaA" Saq. - K,A'' 9aq. — BaA" 7aq.- 
CaA" 4afp—UtA."4aq: needles, t. soh waten 
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NIT&O-PHTHAUBE 

[4:^]0.H.(N0,)<^>0. [141°]. Formed 

by iSitration of phtbalide (Hocnig, B. 18, 
8447). Long needles. Aqueous KOH yields 
0,H,(N03)(C^0H)(C03K). CrO, in HOAc oxi- 
discs it to nitrophthalio acid [161®]. The acid 
of which it is the anhydride melts at 129®. An 
isomeric nitro-phthauds [136^ is formed by 
oxidising (a)-‘nitro-nBphthalene. 

dflTEO-DIPHXHALtL 0.,H,N0, i.e. 
C,H4:C,0,:0,H,NO,. [270°]. Formed by heat¬ 
ing nitro-phth^ide with phthalic anhydride and 
NaOAc (Graebe a. Quye, A. 233, 244). Fellow 
needles (from HOAc). 

NITHO-PIPBEIDINE O.H,.N(NO,). (246°). 
Formed by treating piperyl-urea with HNO, (S.G. 
lo) at,-10°, pouring upon sodium carbonate and 
extracting with other (Franchimont a. Klobbie, 

B. T. C. 8, 302). Colourless liquid, solidifying 
below —10°. Volatile with steam. 

NITEOPODOii^PIO ACID v. Podocaopio 
icin, 

iSiTRO-PEOPANE 0,H,N0, le. PeNO, 
(137°) (M. B.B.); (131°) (P.). S.G. 

1-0023. M.M. 3-819 (Perkin, G. J. 66, 689). 
Formed, together with propyl nitrite, by the 
action of silver nitrite on propyl iodide (V. Meyer 
a. Billiet, B.e6' 1029; A. 171,36; Pribram a. 
Handl,A/.2,653; Cahours,O.B.77,749). Oil.— 
NaC,H,NO,: white powder. 

Iso-nitro-propano i^NO,. (o. 117°). Formed, 
together with an isomeride (44°), by the action 
of silver nitrite on isopropyl iodide (V. Meyer a. 
Locher, B. 7, 670; A. 171,89; Kiesel, J. B. 16, 
135; Bl. [2] 40, 72; Bn. 1, 226). OU, decom¬ 
posed by UClAq at 100°. 

Bi-nitro.propane CH,.CH,.CH(NO,),. (189® 
cor.). S.O. *22 1-258. Formed from bromo- 
nitro-pi-opane and KNO, (Ter Mecr, A. 181, 19), 
and by the oxidation of di-propyl ketone (Chan¬ 
cel, 0. It. 90,1400 ; Kurtz, A. 101,208). Oil.— 
KA’. —AgA': explosive lamina!. 

Iso-dl-nitro-propane (CHj),C(NO,)p [68°]. 
(187° unoor.). Formed by oxidation of propyl- 
pseudonitrole (CH,)3C(NO)(NOJ (Meyer a. 
Locher, fl.7,16131. FormM also by the action 
of nitric acid on isobutyric and isovaleric acids 
(Bredt, B. 16, 2822). White crystals, volatile 
with steam. 

NIXEO-FEOFENTL-BENZOIO ACID 

C. H,(N03)(0,HJC0.3H[3:4:1]. [156°]. Formed 
by boiling nitro-oxypropyl-bepzoio acid with 
aqueous HCl (S.G. I-IO) for a long time (Wid- 
man, B. 16, 2661; 16, 2569). Short needles.- 
Nn,A'.-CaA', 2aq. S. -655 at 16®. -BaA', Siaq. 
S. -425 atl8°.—CuA'.aq.—AgA': slender needles. 

< s-NIXEO-PaOPIOHIC ACID C,H.NO, i-e. 
CH3(N0.3).CH3.C0,H. [u7°]. Formed from 6- 
|odo-propionio acid and AgNO, (Lewkovitoh: 
J. or. [2] 20,166). Beales (from ohloroform). 
Ethyl ether EtA'. (e. 168°). VJ). 4-86 

(calc. 6-09). _ 

DI-NITRO.PEOPTI.-AKn.nrE 0,H„N,0, i.s 
0.H,(N0J,NHC,H, [4:2:1]. ^6®]. Formed frpn; 
propylamine and OaBJBr(NOJ„ or by oxidisinc 
the following body (Van Bombprgh, B. T, 0. 4, 
191; 8,263). Yellow needles. 
Dl-nltio-di-propyl-aniUne 

l,[4aaj. [40°J (Humbttrgih 





NlTRO-PyROMTJOIO. ACID. 
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*ri.nlt».propyl.MiIHiie 0,H,(NO.J.NH.O^,. 
Formed from NH,0,H, and Oj[l^Gl(NOJ,. 
Fields, with HNO„ the nitramine 

o. Kxxao. 

coKim. 

Si.sltro-p-di-propyUbenzene OjHjPrjINOi,)., 
[65°]. Formed from di-propyl-benzone .and 
fnming HNO, (KSrner, B. 11, 1865; 216,226). 

Plates, volatile with steun. , 

Tri-nitro-nt-di-isopropyl benzene 
O.HPr,(NOJ, [in'*]. Fellow needles (Uhlhom, 
B. 26, 3142). • 

HItBO-PBOPFI.-BSNZOIO ACID v. Nitbo- 
n-onMiNio iciD. 

NITBO-ISOPBOPTI-CIirNAHIO ACID 

[4:2:1] 0,^Pr(NOJ.CH:CH.COjH. ‘ Nitro- 
cumenyl-acrylie’ acid. [157°]. Formfd by 
nitration of propyl-oinnnmio acid (Etnhorn n. 
Hess, B. 17, 2016; Widman, B. 19, 2.58). 
Needles, T. sol. alcohol Yields-o-nitro-cnmimo, 
aldehyde on oxidation by KMnO,. 

Nitxo-isopropyl-oinnamio acid 
[4:3:1] 0,H,Pr(N0.,)0,H^C0,H. [141°]. Formed 
by heating In-nitro-cuminio aldehyde (4pth.) 
with Ao^O (6pts.) and NaOAo (3pta.) at 176° 
for 4 hours (Widman, B, 19, 413). Tables. 
Forms a dibromido [184°].—KA' (^ied at 100°). 
—NaA' 3aq.—BaA’, 6,Jnq.—CaA', ifaq. 

Ethyl ether Bik'. [69°]. Tables. 
Kitro-n-propyl-cinnamio acid 
[4:2:1] 0^.Pr(N0,)0,H,,C»5H. [123°]. Formed, 
in small quantity, in the nitration of isopropyl- 
oinnamio acid (Widman, B. 19,273). On oxida¬ 
tion by alkaline KMnO, it yields nitro-«-cuminio 
aoid and nitro-enminio acid. Bromine forms a 
di-bromide [171°]. 

DI-NITEO-PROPTt-THIOPHENE 
0,HPr(N0J.,S. Formed by nitration (Buffi, B. 
20,1742). Oil. 

HITEO-PEOTOCATBCHUIO ACID 0,H,N0,. 
Methyl derivative 

OA(NOj)(OMo)(OH)CO.,H [j;:3:4;l]. Formed by 
boiling its acetyl derivative [182°] which is pro¬ 
duced by the nitration of acetyl-vanillic acid 
OA(OMe)(OAo)COJH (Tieraann a. Matsmoto, 
B. 9, 946 ; 11,132). Needleai(from alcohol). 

The isomerio 0,Hj(N0j)(0Me)(0H).C0,H 
[6:3:4:1] [202°] is formed by oxidation of 
acetyl-nitro-eugenol (Weselsky a. Benedikt, M, 3, 
392), and orystallises in yellow needles. 

Methyl derivative 

0 A(NO.J(OMe)((SH)CO,H [6;4:3:1]. [173°]. 

Formed its acetyl derivative [169^, \^icn 
is got by nitrating acetyl-isovanillio acid (T. a. 
M.). Needles. 

Bi-methyl derivative OoH,NO, 
0^(N0,)(0Me),C0,H. sForraed by nitration of 
veratrie acid 0,H,(0Me),00jH (T. a. M.; Merck, 
A. 108, 69). Fellow needles (containing Jaq).* 
Fields the ethers MeA' [144°] and EtA' [100°]. 

Iso-nltro-ptoteoateohnio aoid. Di-methyl 
ether O;H,(NOJ(OMe),0O^. [20!n. Formed 
by methylation of nitro-vanillio aoid IT. a. M.). 
Needles. Fields MeA' [128°] crystallising in 
DAedlesa 

Hitro-protocdteohutcacid. Methyl-propyl 
sfhsrO.,H„NO.4.s,O.H,(NO0(OMe)(OPr)CO,H. 
Formed by nitration (Oanours, Bl. [2] 29,270). 

Eitro-protoeateehnie aoid. Methylene 
ether [IW"]- S'onned 


from piperonylio aoid OII,^Q^OA^DaH by 

nitration (Jobst a. Hesse, B. U, 1031; A. 199, 
70). Needlos.-KA' jaq.—PbA', aq.—OoA,' 4aq. 

—AgA': needles oq plates. 

NITEOPECSSIDES v. vol. ii. p. 840. 
NITHOPFEOCATECHINf, O.H,^fO, i-e. 
O.H,(NO,)(OH).,[4:2:l]. [170°].. Formed by the 
action of nitrous acid on pyrocateohin (BenMikt, 

B. 11, 362; J, m, [2] 18,465). Formed also by 
boiling the carbonyl derivative of (5,3,l)-nitro- 
^ido-phenol with potash (Von Ohelmioki, 
jTpr. [2] 42, 442). Small yellow needles (from 
ether). Its aqueous solution is turned purple by 
alkaus. Dyga stall mordanted with alumina 
orange (Kwstaneoki, B. 22, 1347).—BoA" 8aq: 
dark-red plates, with metallio lustre. 

An isomerio nitropyiocateohin [86°] is 
formed, together with the preceding, by nitra¬ 
tion of pyrocatechin (WeseAky a. Benedikt, M. 

3, 886). A di-nteflt^i derivateve dt nitro- 
pyrooateehin 0,H,(N0,)(0Me), [96“] is formed 
by nitrating ver&trole (Merck, A. 108, 60; Tip- 
mann a. Matsmoto, B, 9, 939; 11,131). ^ ' 

The methylene derivative * 

O.H,(NOJ<q>OHj [148°] U a product of tlis 

action of nitric aoid on piperonylio aoid (Hesse, 
A. 199, 73, 341). It orystallises in needles. 

Di-nitro-pyfboateohiu OA(NO,),(OH),. 
Methyl derivative 0,Hj(N0j),{0Me)(0H). 
Di-nitro-gvaiacol. [123°]. Made by the action 
of nitrous acid gas upon an ethereal solution 
of guaiacol at 0° (Herzig, M. 8, 826). Plates. 
The di-methyl (lert«oft«eOJH.j(NO.Jj(OMc)„ 
formed by nitration of veratrol, melts above 
100° (M.). The methylene derivative 
OA(NO.j)ACRi [1®^ « formed in the nitra¬ 
tion of piperonylio aoid (H.). 

Trl-nitro-pyrooatechin. Di-methyl-deri- 
vative O.H(NOs),(OMe)r [146°]. Got by 
nitrating C,H,(NOj)(OMo), (T. a. M.). Prisms. 

DI-HITEO-PFEOCOLL C,„H,(NOJ^.Pr Got 
by nitrating pyroooll (Ciaraician a. Danesi, Q, 
12, 89). Felloy crystals, decomposing before 
fusion. • • 

KITED - PYEOOALMIi C,H,(NO^(OH),. 
[205°]. Got by passing nitrous fumes into an 
ethereal solution of pyrognllol (Barth, Afl 1,882). 
Triclinic olive-brown prisms (Aintaining aq); 
o:6:« = 2-842:1:-493. 0„H,(N0i(0Et)j(0H) [123°] 
and 0,H,(NO.J(OEt)(OH), (W9°] are formed in 
the same way (Weselsky a. Benedikt. M. 2, 214). 
The compounds 0,H(N0.j2(0Et), [73°] and 
C-(NOd,(OEt), [93°] are formed by nitration. 

HiIeOPFEOMECONIC ACID 0,H,(N0,)O,. 
Formed by nitrating pyromeconio aoid (Ojt, J. pr. 
[2] 19,192). Crystals (from alcohol).—NaA'.— 
AcA' 

DI-JhlEO-PFEOMEIUTIC ACID 
0,(NO,),(<JOjH), [5:2:6:4:3:1]. Formed by oxida¬ 
tion of di»nitr<f-4-ouminio aoidO,Me,(N 02 ),CO,II 
[206°] (Nef, 0. J. 63, 428; A. 268, 317). Long 
silky needles.—AgjA" : amorphous pp. 

Methyl ether [180-6°]. 

Ethyl etJ^rEt.k"'. [18^. 

• HITEO-PFEOMUCIO ACID 0,H,N0, t.e. 
O.H,(NOJO.CO,H. [184°]. Formed from de- ' 
hydromuoio acid (Ipt.), HNOg (lOpts.), and 
cono. HgSO, (Ipt.) (KlinkhardtjJ^.^. [2] 26, 
61).* Got also from OA(NOJO.OBWfe(,NOJ by 
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widatlon witt OrO, (Prieba, B. 18,1SC2). Tallow 
platas Ifrom wateij. Tielda auooinio acid (and 
not an amido- 4p>4) on redaction with Jtin and 
HOlAq.—OaAV—BoAV—AgA’. 

Ethyl ither EtA'. [W)!”]. 
DI.NITBO.PTEEOI,EO,H,(NOJ,NH. [162®]. 
Formed by the aotifm of fuming HNO, on pyrryl 
methyl ketone.. Formed also, together with an 
isomeride [178°], by the action of fuming HNO, 
on pyrrole carboxylic acid at 0° (Ciaraician a. 
SUher, B. 18, 1462; 19, 1081; O. 16, 847). 
Colourless plates. BaA',: yellow needles. ,, 
HITEO-PTBEOIE CAEBOXYLIC ACID 
0,H,{H0JNH(C0.Jd). [217®]. Fomdd by 

saponifying its methyl ether, wh(ph is got by 
nitrating 04 H,NH{C 0 ^Me) {Anderliiji, B. 22, 
2606; Bend. Accad. Line. [6] 1, 40). Yellow 
needles (containing aq), si. sol. cold water. 
Methyl ether Mek'. [197°]. 

An isomeric aCid [161°] may be obtained 
from its nethyl ether [l7i)°] which accompanies 
theprecedingethor. 0,H(N0,)^H(C0jMe)[116°] 
is also formed in the nitration. 

» Hitro-pyrrole carboxylic acid. [146°]. Formed 
by Soiling di-nitro-pyrocoll with potash solution 
(Ciamician a. Danesi, O. 12, 40). Minute 
needles (containing aq).—NII^A': prisms or 
BC&lcS 

»ITBO-PyEEYLENE-DI-METHYI, DIKE- 
T0NEC,H,N,O,».«.C.H,(NO,)N(LO.CH,),.[149°]. 
Formed by nitrating pyrrylene di-methyl di¬ 
ketone (Ciamician a. Silber, Q. 10, 847 ; B. 18, 
1467 ; 19, 1078). Needles (from water). 

HITEO-PYEEYI. METHYL KETONE. By 

nitrating two compounds are 

formed [197®] and [166°]. Both yield pps. of 
cjH.N,0,Ag (Ciamician S. Silber, B. 18, 413, 
1457). A compound C,H,(NOJ,N.CO.CH, [114®] 
orystalllsing in yellow needles (containing aq) 
may also be obtained. 

(B. l).HIXEO-aDINOLIHK C,H,N,0, t.e. 

oiicH-^C.® ci- P2°]. Formed, to- 

gether with the {B. 4)-i80ineride, by the nitration 
of quinoline,*®especially in presence of fuming 
H^ 04 in the cold (Claus a. Kramer, J3. 18,1243; 
Koelting a. Trautmann, B, 23, 3G54). Colourless 
needles (contaipingaq). .p„rrH-CH 

(B. 2)-Nitro.qninoline *ch’;CH.C. N -CH’ 

[160®] (La Coste, O. IBi 669); [104®] (C. a. K.). 
Formed by boiling p-nitro-aniline (25 pts.), gly¬ 
cerin (60 pts.), nitro-benseno (16 pts.), and 
H,SO, (60 pts.) for 4 hours. Needles (contain¬ 
ing aq).—B'ja^PtCl,; small yellow needles. 
Meihylo-iodide B'Uel. .Needles. 

^ ^ CH*CH C CH*CH 

(B. 8)-Nitro-quinoUno icH.C^N :CH' 

[181’6®]. Formed from w-nitro-aniline, picric 
acid, glycerin, and H,SO, (Claus a. Btiebel, B. 
20,809W. Needles.—B'HCl. [226®].-'-B'HNO,. 
—W' H JPtni ; prisms. 

.rr,-A • <?H:CH-Q.CH:gn 

(B.4)-Nitro-qajnotoe oh:C(NO,).C. N :CH‘ 

[89*5. Formed by nitrating qnioplineand also 
by boiling o-nitro-aniline with glycerin, nitro¬ 
benzene, and H,BO| (KOnigs, B. 12, 449; _La 
Coate, B. 16,678; Clans, B. 18,1248; Noelting, 
B. 28, 8664). Formed also by heating quinqline 
(B. 4)-salpnonic acid with HNO, (dans a. 


Kattner, B. 10, 2886), and by wanning 
CA(NOJ(OMe).CH:CH.OHO with aloohoUo 
ammonia (Hiller a. Einkelin, B. 22, 1716). 
Prisma.—B'jHjPtCl,: orange needles. 

(B. 2,4)-Di-nitro-qainolise 

C(NOJ;CH.C.CH:CH rigo®l Formed by 
CH:C(NOJ.C. N :CH- ^160 ]. Formed ny 

heaHng (4,2, l).di-nitro-aniline with glyeerin, 
nitro-benzege, and H,SO, (La Coste, B. 15, 662). 
Lqpg slender needles. '• 

By the nitration of quinoline two isomerio 
dl-nitro-quinoUnes [183®] and [134®] may be got 
(Clans as Kramer, B. 18,1243). Their platino- 
chlorides B'lLHPtCI, form yellow crystals. 

HITEO - QUINOLINE - {Py. 3)-0AEB0XYLI0 
ACID C.Hs(NO,)(COjH)N. [220®]. Formed by 
boiling (Py. 3)-methyl-quinoline (quinaldine) 
with nitrio acid (S.G. 1‘4) (Doebner a. Miller, B. 
15, 3076). Crystals, si. sol. cold water.—AgA'. 

HITK0-EE80ECIH 0,H,(NO,)(OH),,[4:3:1]. 
,[116°]. Formed together with a volatile 
(2,3, l)-i8omeride [86®], in the preparation of 
didhoresoroin by the action of nitrous acid on 
an ethereal solution of resorcin ^Wcselsky, A. 
164, 1; jif. 1, 887). Ijomon-yellow needles. 
When heated with concentrated sulphuric acid 
it yields 0(CA(NOJOH), (Hazura, M. 4, 610; 
6, 188) whigh forms Ba(0,.,H,N,0,)j2aq and 
BaC,jH,NjO,6.[aq. The isomeride [86°] is con¬ 
verted by the action of nitrous acid into 
C.H,(0H)0(N0H)(N0.J[1:3:4:2] (Be la Harpe a. 
Beverdin, Bl. [2] 46, 760).— BftH^",6aq.— 
BaHjA",aq.—BaH,A'',2aq: golden needles. 
Methyl ethers 

C.HiNOj(OH)(OMe)[4;3:l]. [96°]. Volatile 
with steam. - C,H,(NOJ(OMe)(OH)[4:3:l]. 
[144°]. Not volatile rvith steam. 

Ethyl ethers CA(NOJ(OEt)(OH). [79®]. 
Volatile with steam. [131®]. Non-volatile. 

Di-acetyl derivative CjH,(NO.J(OAo), 
[91°]. Tables (from alcohol) (Errera, 0. 16,273). 

Di-beneoyl derivative 
C„H,(NOj)(OBz)j. fill®]. - Got by nitration 
(Schiaparelli a. Abolli, O. 13, 267; Errera, O, 
16.271). , , . 

Di-m-nitro-di-bensoyl dertvatxvs 
[123®]. 

Di-nitro-resorein C,p,(NOj),{OH)j[4:2:8:l]. 
[142°]. Formed by the action of nitrous fumes, 
or of cold HNO,, upon di-nitroso-resorcin (Bene, 
dikt a. Hflbl, M. 2, 323; Barr, B. 21, 1644; 
Von Kostanecki, B. 21, 3122). Formed also by 
boiling di-nitro-jn-amido-phbnol with dilute 
KOHAq (Lippmann a. Fieissner, Jlf. 6, 814; 7, 
98). Golden leaflets.—K,A®4aq.—BaA".— 
Ag,A": red pp. . __ 

, Methyl ether C,[H,(NOJ,(OMe)(OH). 
[76®]. Needles (Aronheim, B. 12, 80). 

Di-nitro-resoroin C,H,(NOJ,(OH),. [218°], 

[Formed by nitration of the di-aoetyl derivative 
of resorcin (Typke, B. 16,682). Yellow prisms 
or needles.—(NH,),A''.—BaH,A'V—BaA": red 
scales with violet metre, v. el. sol. water. 

EtA«rsO,H,(NO.,),(OMe),: [67®]: 
C.H,(NOJ,(OEt)r [76°]. ■ Obtained by nitra¬ 
tion of the ethers of resoroin_ (EOnig, B. 11, 
1039 ; Aronheim, B. 12,82). 

Tri-nitro-reiogcin 

C,H(NOJ.(OH)r[0:4:2:8:l]. Btmh^ ^ aeid. 
Oseypierie acio. Mol. w. 246. [176®^ 8. "Od 
at 14° (Stenhouse, iV. 16,410). 
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FoniMtion.—l, By the action of boiling 
nitrio acid on extract ol Brazil wood, or sapan 
wood, enzanthone, gum ammoniac, asaloetida, 
galbanmn, peucedanin, ostrutbin, zaganenum, 
or the aqueous extract ol lustio or sandal wood 
(Cbevreid, A, Ch. 66 , 116; 78, 43; Erdmann, 
/. pr.37,409j 88 , 865-, B 6 ttger a. WiU, A. 68 , 
273; llotbe, J. pr. 46, 876; Qorup-Besanez, A. 
183, 836; Stenbouse, 0. J. 19, £36). uraebe, 
S. 29,1406).—2. By fce aotion ol nitric a(j)d on 
m-nitro-pbenol, on 7 , 8 , or «- di-nitro-phenols, 
and on 8 or 7 tri-nitropbenol (Bantlin, B. 10, 
624; 11, 2101; Henriquea, A. 216, 840).—3. By 
tbe nitration of resorcin or of either di-nitro- 
resorcin (Merz a. Zetter, B. 12, 681; Benedikt 
a. Hubl, if. 2,326; Von Kostaneoki, B. 21,3122). 
4. By boiling tri-nitro-phenylene-di-methyl 
diamine with potash (Bomburgh, B.T. C. 7, 
6 )._— 6 . Together with throe di-iKtro-benzoio 
acids, by adding o-nitro-benzoio acid to a mix¬ 
ture of fuming HNO 3 and (Qriess, B, 7, 

1224; Salkowski, B. 8 , 637). 

Properties .—Yellow laminte. Ppd. fxom its 
aqueous solution by HCl. V. sol. alcohol and 
ether. • 

Salts.-(NH,)HA''.-(NHJ,A'': monoclinio 
needles; a-.b:o = l:l-66:2-09 ; 8-76° 63'. — 

Na^" 2iaq. — KHA"aq. —BaA." 3aq.— 
BoA"aq.—SrA" 2aq. -CaA" 3iaq.-Pb,(OH)^". 
—MnHjA''j 12 aq.—CoA" 3Jaq.—CaKjA"j4aq.— 

NiK,A"j 3aq.—CuA" 4aq_Cu(NH,)^", 7aq.— 

CuK.jA "2 4aq.—Ag 2 A"cffi: slender needles. 

Methyl ether ileX”. [124°]. Formed by 
nitrating 0 ,H,(OMe )2 (H 6 nig, B. 11,1039). 

_ Di-ethyl ether Et^". [121°]. Yields 
tri-nitro-m-phenylene-diamine on heating with 
ammonia (Nolting a. CoUin, B, 17, 259). 

NITBO-BESOBCIK SFIFHONIC ACID 
0.a,(NO,)(OH),(SO,H). [124°]. Formed by 

sulphonating nitro-resorcin [116°] (Hazurn, M. 
4, 610). Minute crystals (containing 1-Jaq).— 
BaA'", 4aq: yellow needles.—BaA'" 2aq : yel¬ 
low scales.—BifjAj'" lOaq: blood-red needles. 

A nitro-resorcin disulphonic acid is formed 
by oxidising the corresponding uitroso-compouud 
with H.,Oj (Ulzer, Af. 9,1130). 

NITSO-SALICYIIC ACID v. Nwao-orr- 

BENZOIO XCU). 

NIXKOSAUIBES. Compounds containing 
nitrosyl (NO) united to nitrogen. They are de¬ 
scribed under the amines from whioh they are 
dorWed by displacement of hydrogen by nitrosyl. 
Nitrosamines arc formed by the action of nitrous 
acid upon secondary bases. They are neutral 
Bubstancea and may be reconverted into tho 
parent base by boiling with tin and HGlAq, with 
zinc and H.jSO„ with aniline, or with alcoholio 
potash (Qeuther, AW28,161; Griess, B. 7, 218 j 
Witt, u. /. 33, 203). Many_ aromatic nitros¬ 
amines are converted into jp-nitroso- compoands 
by alcoholio HCl; the nitrosyl entering the 
benzene nuolens (Fischer a. Hepp, B. 20, 1247, 
2471). 

I 1 ITBO 8 ATE 8 . This name is given by Wal- 
laeh (A. 241, 288) to compounds formed by the 
anion of :[ptrogen peroxide with unsaturated 
hydrocarbons. Thus Guthrie’s ‘amylene U- 
trite' (toL 1 . p. 210 ) would be called amylene 
mtrosate and may be represented as nitroso- 
amyl nitrate ol formula OtH,,{NO)(O.NOA or 
O.H.(NOH)(ONOj. This body reacts with aro¬ 


matic bases forming 0,H,(NOU)NPhH [141°], 
Oja,(NOH)NHCAMe[l:4] [112°], and the iso. 
meriq CiH,(NOH)NHO.H,Me[l:2] [116°], whicb 
yield nitrosamines melting At 128°, 148°, and 
160° respectively. Amylene • nitrosate ’ reacts 
in like manner with o-onisidine, piperidine, and 
diethylamine, forming bases melting at 189°, 
96°, and 7S8respectively. Thesebases are tei'med 
• nitrol-amines' by Wallach. * 

The term nitrosite is given by Wallach to 
compounds resulting from the union ol N,Oj 
iWith unsaturated hydrocarbons. Thus terpin- 
ene nitrosite C,„H,,NjO, may bo viewed as a 
nitt-oso-nitrite with formula C,,H,j(NO)(ONO) 
or C,jH,j(NOH)(ONO). They readily exchange 
O.NO fqg NHR' or Nil'll" when acted upon by 
bases, forming nitrolamincs. Thus terpinene 
nitrosite acted upon by ethylamine yields ‘ ter- 
pinene-nitrol-ethylamine ’ 'o,-H,,(NOH).NHEt 
[131°]. » 

NlTSOSO-ACEIfC EXHEB v. Oxi>siDO-xcaTia 

ETHElt. • 

NITBOSO-ACEXOACEXIC EXHEB C.H.NO, 
i.e. CH,.CO.O(NOH)^0.,Et. [64°]. Fornjpd by 
the action of nitrous acid on aceto-acetie ether, 
and on aoetyl-malonic ether (V. Meyer a. Zublin 
B. 11,820; Wleugel,B.16,1050; Ceresole.B. 16 
1326; Lang, B. 20,1327). Prisms, si. sol. water, 
sol. alkalis. Forms CHj.C(NOH).C(NOH).CO-Et 

Anilide C,,HnN,0,. [100°]. -Formed by 
the aotion of nitrous acid on the anilide ol 
acetoacetic acid (Enorr, A. 236, 80). Prisms. 

NIXBOSO-XBIAOEXONAMINE v. Acuioic 

AUINE. 

NIXBOSO-ACEIONE CANO, i.e. 
CIl,.CO.CH:NOH or OH,.CO.CH,.NO. Oxin 
of pyruvic aldehyde. Oxim of methyl-glyoxal 
[65°]. Formed by the action ol nitrous acid or 
acetoacetic ether (V. Meyer a. Zublin, B. 11 
695; Ceresolo, B, 15, 1326), and by warmin; 
acetone with amyl nitrite and HCl (Claisen, B 
20,252). Silvery leadets or prisms, boiling will 
decom^sition at about 200°. V. sol. water anc 
alcohol, volatile with steam. May be sublimed 

Beactio^.—l.. Dilate HClAq at 140° forms 
acetic and formic acids andeammonia (Tread 
well and Steiger, B. 16,1069).—9. Tin and IICl 
give di-methyl-pyrazine.—3. Bydroxylamint 
hydrochloride forms methyl-glyoxim or acetox- 
imio acid (vol. i. p. 38) and a climpound, C,H,N,0„ 
which detonates 238°-247°, and forms an 
explosive hydroolnbrid* CANsOsHCl [113°] 
(Scholl, B. 23, 3678).—4. Phenyl-hydraeine 
yields OH,.C(N,HPh).CH:NOn [134°] (Peoh. 
mann, B. 21, 2994).—6. Phemjl-methyl-hydras- 
ine yields CH,.C(N,MoPh).CH:NOH [118 ]. 

Methyhether CAO(NOMe). 1116° uncor.), 
Formed by heating nitroso-acetone with NaOMe 
(k^yor a. Cetesole, B. 16,8067; 16,833). Colour¬ 
less oil. 

Bthyl ether CAO(NOEt). (180°). 

Beneyi ether CAO(NOC,H,). 146°]. 

Dl-nitroso-acetone CH(NOH).CO.CH(NOH) 
[144°]. Formed by the action ol nitrous acic 
on acetone dicarboxylic acid' (Pechmann a 
Wehsarg.^B. 19, 2465; 21, 2992h Prisms, si 
sol. cold water, decomposed by boiling water int( 
HCy, 0O„ and water. Explodes when heated. 

Phenyl-hydratide NA’b:C(CH:NOH), 
[146°]. Needles. Yielda a mono-acetyl deriva 
Uve [188<g, 
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Phenyl • methyl ■ hydraeii* [187®]. 
OrvBtalR. 

Oaim 0H(NQH).0(K0H)0H(N0H). ,2Vi- 
nitroio-propane. [171®]. Orystalline powder. 

NIISOBO-AOETOPHEItOK^ C,H,NO, i.e. 
OaH,.CO.CH:NOH. Oxim of phenyl-glyoxylic al¬ 
dehyde. [128f]. PrepBf.ed by the action of amyl- 
nitrite and NaOPt on acetophcnolie (Claiscn 
a. Manasse, B. 80, 2194; Braun, B. 22, 656). 
Thin, monoolinio plates; a;&:c = 2‘762;1;2'146; 
(3 =.66® 64'. SI. Bol. cold water, soluble in 
aqueous Na^O,. On heating with Ao.,0 it« 
yields OjHj.CO.CN. SnClj, in IIClAq, reduces 
it to w-amido-aoetophenone and di-phenyl-pyr- 
azine. When its compound with ^aHSO, is 
boiled with HjSO, it yields C,Hj.CO.CHO. Hy- 
droxylamine hydrochloride yields 0„H„N,0, 
[207“-211®] (Scholl, B. 23, 3680). 

Oxim V. Oxim ot PHENTL-OLrorAi,. 

p.llITBOSO-AlIILflfE C,H,(N0)(NHj)[l:4]. 
[174°]. Pouned by heating^nitroso-pnenol with 
NH,C1, ammonium acetate, and ammonium 
carbonate (Fischer a. Hepp, B. 20, 2476; 21, 
684)/> Steel-blue needles (from benzene). De- 
compofed by NaOHAq into NH, and nitroso- 
phenol. Tin and HOI reduce it to phenylene-p- 
diamine. Phenyl-hydrazine hydrochloride forms 
C„H„N.O [126°]. Phenyl-methyl-hydrazino 
yields 0„H„N,0 [161®].—O.H^NaNjO 2aq: yel¬ 
low crystals. 

HITSOSO-ANTHBONE v. Anthracene. 

NITBOSO-BENZENE «0,H,.N0. On distil¬ 
ling with steam, the product ot the action ot 
nitrosyl chloride on HgPhj, there is obtained a 
pungent green liquid, which yields aniline on 
reduction (Baeyer, 3. 7, 1638). By oxidising 
the di-ozim of quinone with alkaline KjFeCy,, 
there is obtained a golden-ydllow pp., probably 
di-nitroso-benzene OjH4(NO)2[l:4]. It yields p- 
phenylene-diamine on reduction, and p-di-nitro- 
benzene on warming with HNO,. Hydroxyl- 
amine hydrochloride converts it into quinone 
dioxim. 

HITBOSO ■ BEHZTI. - AI.17L. THIO - UBEA 
PhC(NOH>.NH.OS.NHC,H 5 . Formed by melting 
together allyl thidcarbimide and benzamidoxiiu 
(Eooh, B. 24, 899). Fine needles. 

ISO-KITBOSO-BEirZTL-AUINE «. Benz- 

ENXL-AUIDOZIK. 

p-NITBOSO-BI-BEEZYE-ANUIKE 
0A(N0).N(CH,0.H|fr ^92®]. Formed by 

adding amyl nitrite td' a solution of di-benzyl- 
aniUne in alcoholic HOI. Thin steel-blue plates, 
or small green crystals. V. sol. ether and CSj, 
m. soh alcohol. On reduction it gives u-di- 
benzyl-p-phenylene diamine (Maizudaira, B. 20, 
1616). 

iriTBOSO-BERZTL-KAI.ONIO ACID 
0,H,.C(NO)(C02H)2. [120°]. Obtained from its 
sther, which is got from nitroso-maloni^ ether, 
KaOBt, and benzyl chloride (Conrad a. Bischoff, 
A. 204,121; 209, 216). Plates. On fusion, or 
on boiling with water, it gives benzyl alcohol, 
CO„ and HQr.—lML"aq (dried at 100°). 

HIIB080. BENZYl - lOLTL - THIO - TTBEA 
PhC(NOH).NH.C8.NH.cAMe. [67?]. Forihed 
by melting p-tolyl-thio-carbimlde ^th bena- 
imdoxim (Koch, B. 24, 397). 

HITB080 - BEIOBODr le. 

OJH(NO)Me,(OH),[iE:l:4:Siq. Obtained by th^ 
lotion of nitrosyl sulphate SO^(HO) on a solu¬ 


tion of betorcin (Stenhouse a. Groves, 0, J. 87, 
404; You Eostanseki, B. 19,8828). Bed prliUM 
(from HOAo). 

p-miBOSO-ISOBBTYI-AinLIirE 
C.H.(NO).NHCByY. [94°]. Formed from iso¬ 
butyl-aniline, HaNO„ and HCl (Wacker, A. 243, 
297). Steel-blue crystals, v. sol. aleohoL Yields 
0,H,(FBy.NHCHjPr on reduction. Boiling 
alkalis split it‘up into p-nitroso-phenol and iso- 
butyV.mine. Further treatment with NaKO, 
and HCl yields O.H,(NO).N(NO)CH,Pr. 

a-HITBpsO-n-BirTYBIC ACID C^HjNO, is. 
C,H4.C(N0H).C02H. [151°]. Formed by the 

action ot nitrous acid and NaOH upon ethyl- 
aoetoaeetio ether (Wleiigel, B. 15, 1067). Flat 
prisms.—AgA': insoluble powder. 

jS-Nitroso-butyrio acid 

CHs.C(NOH'.CH,.C 02H. [140°]. Obtained from 
its ether, which is got by the action of hydroxyl- 
amine on acetoacetip ether (Westenbergor, B. 16, 
2996).—AgA': white pp. 

(affl-Di-isonitroso-bntyric acid OjHjNjO, i.e. 
CH3.C(N0H).C(N0H).C02H. Obtained from its 
ethyl ether [140°] which is formoS, together 
with the anhydride C|,H„N,0, [133°], by the 
action ot hydroxylamine on nitroso-acetoacetic 
ether (Ceresole a. EOckert, B. 17,821). The acid 
is crystalline aifU gives the salts BaA', 2^aq and 
AgA'. The anhydride gives BaA^iaq and 

Ag-A". 

NITBOSO-CABTACBCL 

C,H,(NO)(0,H,)(CH,)(OH). [163°]. Yellowprisms 
(Patemo a. Canzoneri, B. 12, 888. Reduced by 
SnOlj to amido-carvacrol [304°]. 

NITB080-CABVENE v. Carvoxw. 

HITBOSO- COMFODHDS. Compounds con¬ 
taining nitrosyl NO. They are usually obtained 
by the action of nitrous acid. They may be 
divided into nitrosamines (q .».) in which nitrosyl 
is attached to nitrogen, and nitroso- compounds 
proper in which nitrosyl is attached to carbon. 
Compounds in which nitrosyl* is attached to 
oxygen are called nitrites. Compounds contain¬ 
ing the divalent radicle oximidogen NOH are 
often called isonitroso- compounds, the group 
C:NOH being isomoAo, and often interchange¬ 
able, with the group OH.NO. The isonitroso- 
compounds may be obtained by the action of 
hydroxylamine on aldehydes, ketones, and 
ketonio compounds, and may thus be termed 
oximides, oximes, or oxims of .these ketonic 
bodies. Nitrous acid acting upon the group 
.CO.OHj. frequently converts it into .CO,C(N OH).: 
the new body may be termed either a nitroso- 
derivative of the origina] ketone, or a mono- 
oximiof the diketone .CO.CO.; the latter termi¬ 
nology is that usually employed in this dic¬ 
tionary. Nitrous acid acting upon a secondary 
am'ine forms a nitrosamine; with tertiary aro¬ 
matic amines and with phenols it yields nitroso- 
compounds, the nitrosyl taking up the para- 
position. When the p- jxisition is occupied the 
nitrosyl can in some cases still enter the benzene 
nucleus in the o- position. The nitroso-phenols 

HO.O^Qggg^O.NO and the arims of the 

mono-quinones CO^ggigg^OcNOH are Iden¬ 
tical, and will be described under the qninones. 
Some aromatic nitrosamines are converted into 



the ieomerio^nitroeo- oompoonds by the eotion 
of aleoholio HC9. 

KITKOBO-CBEATINIlfK v. Creatikhiii. 

KITB0S0>0BS80L v, Oxim of Toiingniiioini. 

DI-HITBOSO-CBBSOSCIN 0,HMe(N0),(0H), 
or 0,HMe{N0fflj0^1:8:5:2:4]. Formed from 
oreaoroin and HNO, (Von Kostaneoki, B. 20, 
8135), Pale-green plates (containing aq^. Ex¬ 
plodes above 180°. £j). sol. wate/. With HNO, 
it yields di-nitro-cresoroin [90°]. • 

Dl-NITROSO-CTMEKE 0,.H„N,0,. [72°]. 

Formed by oxidising the di-oxim ,of thymo- 
quinone with alkaline K,FeCy, (Kehrmanu a 
Messinger, B. 23, 8560). Greenish-yeUow pp., 
smelling like iodine. Alter one fusion it melts 
at 130°. 

KITBOSO-ETHTL-ACETONS is thei(/3)-oxim 

of MeTBYI. ETHTt. DIKETONK (q. V.). » 

HITBOSO-ETHYL-AEILINE 0,H,.N,0 
[4:l]C.H,(NO)(NHEt). [Tff). Obtained by 
adding alcoholic HCl to an e&ereal solution'of 
the nitrosamine of ethyl-aniline (Fischer a. 
Hepp, B. 19, 2993). Green plates, v. sou alco¬ 
hol. Yields 0,H,(NH,)(NHEt) (270°£on reduc¬ 
tion. On heating with aqueons NaOH it is split 
up intonitroso-phenol and ethylamino.—B'HCl; 
needles, v. sol. water. 

Hitroso-di-ethyl-amline [l:^C,H,(NO).NEt,. 
[84°]. Formed from di-ethyl-aniline and nitrons 
acid (Eopp, B, 8, 621). Green prisms (from 
ether). Decomposed by boUing dilute NaOH 
into nitroso-phenol and diethylamine. Salta.— 
B'.APtCl,.—By,. [118-5°] (Dafert, M. 4, 606). 
•-B',Ir [127°].—B',H,SO,.—B'2C,H,(NO,),(OH). 
— B',HCy. [171°] (Iiippmann, 51.6,544). Orange 
crystals (from alcohol). 

WITBOSO-DI-ETHTL KETONE v. (a).Oxim 
of MeTBYO ethyl DIKETONE. 

o-NITBOSO.ETHYI.-PHENTI,-A«INE 
0«H1NHJ.CH(N0).CH,. Formed by heating 
OgH,(NH,).CH,NO with EOH, methyl alcohol, 
and Mel at 100''(Gabriel a. Meyer, B. 14,2339). 
Yellowish oil.—B'HGl: prisms. 

Acetyl derivative 
C,Hd;NHAo).OH(NO).CH,. [109°]. 

NITROSO.ETHYL-0-TOI.iriDINE 0,H,,N,0 
i.e. C,H,Me(NO).NHEt. [140°]. Green plates 
(Fischer, B. 19,2994). 

HITBOSO-ETHYl-o-XYtlDINE 0,.H, ,N,0 
i.e.C.H,(NO)Me.,(NHEt)[l:2:3:4]. [124°]. Green 
crystals (Menton, X.263,327).—B'HCl: needles. 

KlTBOSO'-f'OBMAN]^ID£ v, Forhio acid. 

a-NITBOSO-GETfTABIO ACID 
00,H.C(N0H).CHyCH,.C0yr. [152°]. 

Produced by boiling furazyl-propionio acid 

®^;c5HyCHyCOjH potasM the 

semi-nitrile ■ ON.C(NOH).CH,.CHyCOy[ [87°] 
being formed at the same time (Wolff, A. 260, 
112). Prisms. Yields amido-glutario acid on 
reduction.—BaA"l^aq: needles, y. si.sol. water. 

Amidoxim 

CO,H.CHrOH,.C(NOH),0(NOH).NH,. [158°]. 
Formed by the action of hydroxylamine on the 
semi-nitrile (^7°]. Needles, si. sol. water. 

NITBOSO-ODAHIDINE v. GnAnmniB. * 

NITBOSO-HEZOIO ETHEB 
OH,.0(NOH).OHEt.OO^t. Formed from ethyl- 
Metosoetio ether and hydroxylamine (Westen- 
berger, B. 16, 2997). Oil. 


NITROSO^METHYL-^NILINE. 


«ir 

Nitroso-hexole aeid OH,.0(NOH).CMe,.CO.’H. 
[97°]. By the action of amyl nitrite and nitric 
acid ,on tri-methyl-ethylene there is formed a 
compound OMa,(ONO,).0(^OH).OH, which 
when heated witl^ alcoholic KOy yields the niti^e 
OH,.C(NOH).CMe,.CN [100°] (230°) which forms 
on saponification the corr^pondinaamide [164°] 
and acid [CV°] (Wallach. A. 218,166). The acid 
is split up by heat into CO, and the oxim of 
methyl isopropyl ketone. 

N1TR030-IND0XYL v, Ir-IsATiN oxiit. 

,, HITBOSO-MALONIO ACID CH(NO)(CO,H). 
or C(N0H)(C0,H)2. Oxim of mesoxalic acid, 

^ *Borinatum,~~~\, By treating barbituric acid 
with nitrq^s acid and warming the resulting 
violnriofscid with potash (Baeyer, A. 181, 292). 
2. From its ether, which is got bypassing nitrous 
fumes into sodinm-malonic ether (Conrad a. 
Bischofl, B. 13, 599; A. 209, 211).—8. By the 
action of hydroxylaminfi on mesoxalic acid 
(Meyer a. Miiller, B* 16, 608). , • s 

Pr^rties.—Needles. Decomposes at 126° 
with violence.* At 40° its aqueous solution gives 
off CO, and HCy. Spdinm-amalgam reduws it 
to amido-malonic acid. * 

S al t s.—K,A" |aq.—PbA" aq.—AgA' J aq. 

Ethyl ether BUM'. S.G. M 1-149. Oil. 

NITEOSO-MESITYI, OXIDE 
CMe,:CH.CO.CH:NOH. [102°]. Prisms (Claisen 
a. Manasse, C. 22, 626). 

N1TBOSO.MKTHYI..ACETONE o. Oxim of 
Di-meibyl-diketone. 

HITROSO-DI - METHYl-p-AMIDO-BENZOIC 
ACID 0„H,(NOH)(NMe,).CO,H. [224°]. Formed 
by the action of nitrous acid on 0,H,(NMeJCO,H 
I (fi^ohoff, B. 22, 342). Plates (from alcohol), 
t Yields 0,H,(NMeJCO,H on reduction with SnCI, 
and HCl. Salts.—B'H,C,0,. [178°-181°].— 

B'C.H,(NO,),OH. [168°], — B'HCl: slender 

needles. 

Methyl ether MeA'6?.aq. [101°].—B'HCl. 
—^B'C,H,(NO,),On. Golden-yellow needles. 

NITBOSO - DI - UEIHYL - AUIDO - BENZO - 
PHENONE C,H,.CO.O,H,(NOH).NMe,. Oil 
(Bischoff, 3.22, 840). 

Nitroso-tetra-methyl-diamMo-bensophenone 
t). p. 263. 

j)-NITEOS0-METHTt-ANIlINE C,H,N,0 i^. 
C,H,(NO).NMeH. [118°]. Formed by adding alco¬ 
holic HCl to an ethereal solutioft of the nitrosamine 
C»H 4 .NMe(NO) (Fischer j. Hepp, B. 19. 2091). 
Steel-blue prisms (from vmler). Decomposed by 
NaOHAq into p-nitroso-phenol and mcthylaraine. 
Yields C,H,(NH,)(NMeH) on reduction. Nitrous 
acid forms the nitrosamino C,H,(NO).NMe.NO 
[101°]. Nitric acid (S.G. 1-13) yields the nitro¬ 
compound 0,H,(NO,).NMe.NO [104°1. 

Nitroso-di-methyl-aniline C,H,(NO)NMe, or 

C,H|<;§'^^0. Mol. w. 160. [85°]. Formed by 

the action of nitrons acid on di-methyl-aniline 
hydroehlorfde (Baeyer a. Caro, B. 7, 963; 
Sohraube, B. 8, 616; Wurster, B. 12, 628,1826 j 
Meldola, C. J. 89, 87). Green plates (from 
other). 

Ucactiom. —1. BeSuced by fin and HClAq to 
C,H 4 (N:^(NMftJ.—2. Besolved by boiling alkali 
into nitroso-phenol and dimethylamine. -— 

8. KjFeCy, oxidises it to C,,H 4 (NW " ‘ 

A, Alcoholic votaah forms 
6. HClAq at 105° yields 




elS NJTROSO-ME'rHTL'AKllJNK 


0,H,Cl,(NH,)(NMo,) and OJH,Ca,(NHJ, (MdWan, 
B. Itt, 3010). — 6. Phenyl-Tmaratint acetate 
yields 0„H„K,0 [108°], Thia base is also 
(ormed by the actihnot diazobenzene on nitroso- 
dimethylaniline (0. Fischer, B. 21, 2610; 22, 
623). Phenyl-roethyl-hydrazine yields the com¬ 
pound C,.H,^,0 [1412], 

SaUs.-B'HCi: yellow ncedlesi-B'H.SO,. 
—B'HjOjOj 2aq.—B'H.^CjO—B'^iFoCy, nq. — 
B',H,FeCy, 2 * aq.-B',^gNOr—B',HCy. [222°]. 
(Lippmann a. Fteissner, H. 6, C37). 

Combination a.—B'X. [116°] (Dafert, M. 
4, 606).-B',I,. [124°].-B'J>hNH,: steel-blue* 
crystals. — B'^H;.C.H,Me [1:4].—B'^PhOHl — 
B'0,H,: dark-green crystals.—B'jHCyO^.— 
B'.HCyOJH[.NOr- ' , 

B',HCyO,H,.~(B'..HCy),(PhN,),. 

HITSOSO-METHYI.-OXIlfDOI.E v. Oxim oj 
MaTHm-lSATIK. 

HITEOSO-METH-SE-o-TOiniDIHE 
O.H,MefKOJ(NHMe) [1:6:2]/ [161°]. Formed 
by the action ol IlCl on the isomeric nitros- 
amine C„H,Me{NMe.NO) (Kock,* A. 243, 308). 
Getep plates. Split up byJ[>oiling NaOHAq into 
nitrosd-o-cresol and methylamine. KMnO, oxi- 
dises it to nitro-metbyl-o-tolnidine.—B'BL^Cl, aq. 
[110°]. Yellow cubes. 

Eitrofo-di-methyl-m-toluidine 
0^,Me(N0)NMe.. [1:2:5]. [92°]. Formed by 

the action of nitrous acid on •di-methyl-nt- 
toluidine (Wurster a. Bicdel, B. 12, 1796; 13, 
126). Light-green needles. Decomposed by 
boiling NaOHAq into NMe.,H and the oxim of 
m-toluquinone.—B'HOl.—B'jH,FeCy, aq.— 
B'jH,FeCy,2aq: yellow needles. 

M IXEOSO-UETHYL-o-XYLIDINE 
CAMa,(NO)(NHMo) [1:2:6:3]. [161°]. Green 

needles, si. sol. water (Menton, .A. 263, 323).— 
B'HOl: crystalline meal. 

NITHOSO-HAPHTHALEKE C„^[,(NO). [89°]. 
Formed from Hg(C„H,)j and NOBr in CS, 
(Baeyer, B. 7,1639; 8, 616). Yellow crystals. 

Sl-nitroBO-naphthalene C,„H,(NO)j [1:4]. 
Formed by the action ol alkaline KjFeCyjOn the 
dioxim of (a)-naphthoqninone (Nietzki a. Guiter- 
mann, B, 43^. Pale-yellow pBwder, explo¬ 
ding at 12(7°. Insol. water and alcohol. 

Si-nitroso-naphthalene 0,„H,(N0)j [1:2]. 
[126°]. Formed from (8)-naphlhoquinone dioxim 
and K^eCy, (Ledckart, B. J9,174). Needles, 
m. sol. alcohol. 

KlXEOSO-NAPHxHOL^, Oxim ol Nxputho- 
QUOrODB. 

HITBO8O-(8).HAPHTH0tSiri-PH0NI0ACID 
0,^.(N0)(0H)S0,H or C,A(N 0 H) 0 (S 03 H) 
[1:2:3] or [1:3:2]. Formed from ammonium (8)- 
naphthol sulphonatc, NaNO„andjaCl (Meldola, 
C. J. 39,41). Very soluble orange crystals. Its 
solution gives with phenol in HOAo a blue colour, 
becoming red on dilution, and with diphlnyl- 
amine a blue colour, remaining blue on cHiution. 
Tin and HCl reduce it to the amido- acid.— 
BaA',aq: orange needles.—BaO,„H,NSO, 2aq: 
green needles. — Ag(NH,)A". — (NHJ^A" aq ; 
green.—MgA"3aq: orange.—ZnA"3aq.—PbA"aq. 

An isomrie acid, obtained by reducing benz- 
aie-aao-(g)-naphthoI snlphonic acidl with aque- 
008 ammonium sulphide, crystallises in sparingly 
aoluble grey needles (Griess, B. 14, 2042). 

HinK)BO.DL{o).HAPHTHTL-AMIHE 
<W3;(BO).NHOjir Cd69°]. Formed icoiii 


(0,A)^JN0 and a’coholio HOI (Fisebet a, 
Hepp,B. 20,1248; Waoket, A. 243,301). Dark- 
red needles. With boiling dilute it yields 
the mono-oxim of M-naphthoqninone and 
(a)-naphthylamine.—B'HOl: green needles. 

Nitroso-(8)-naphthylamine 
0,jH,(N0)NH, [1:2]. [162°]. Formed by heat¬ 
ing the (a)-cxim of (8)-nnphthoquinone with 
NH,Cr and N^,OAo (Ilinski, B. 17,391; Harden, 

A. 266,160). Dark-greeui needles (from dilute 
alconol. Yields naphthylcne o-diamino on reduc¬ 
tion and the di-oxim of (8)-naphthoquinone on 
treatment i with hydroxylamine.—B'HCL— 
B'AftClp-—B'HjSO, aq, 

(a) . NITKOSO - (8) - NAPHTHYL-ETHYL- 
AMINE C,A(NO).NHEt. [121°]. Formed by the 
action of alcoholic HOI at 6° on the nitrosaminc 
0„II,.Nfit(N0), and also by the action of ethyl- 
amine on the (a)-oxim of (8)-naphthoquinone 
(Fischer a. Hepp, B. 20, 2471; 21, 686). Green 
crystals. Yields' 'a crystalline nitrosamine 
Oi^HigNgOj, decomposing at 105°, 

(a^NitroBo-(a).naphthyl-ethyl-amine 
C,. 3 H,,N 30 i.e. 0„H.(N0)NIIEt[l:-y. [133°]. 

Forfiied in like manner (Kock, A.*243, 310j. 
Brown pp. Bcduced by stannous ehloride to 
0,„H,(NH,)(NHEt). Yields othylamine and 
0|oH,(NOH)0 Mhon boiled with NaOHAq.— 
B'HOl. — Picrate O^HuNjO,. [174°]. — 
OijHjjNjOjNa: white spangles, v. sol. water. 

Tetrahydride 

[119°]. Formed from the isoraerio nitrosamine 
and alcoholic IICl (Bamberger a. Helwig, B. 22, 
1314). Needles.—B'HOl: golden crystals. Nitroso- 
naphthyl-di-ethyl-amine 0 ,oH,(NO).NEt 3 . [165°]. 
Formed by adding NaNOj to a well-cooled solu¬ 
tion of the bass (B. E. Smith, 0. J. 41, 182). 
Beddish-golden scales. Gives a blue colour with 
H,SO,. 

NITE0S0-NITEATE8 1 ». Nitbo3.ites. 
NIIEOSO-NITEO-ANTHKONE 0„H,NA. 
[263°]. Formed by the actioa ol alkalis on 
‘ hydro-anthracene nitrite ’ (Liebormann, 3. 14, 
467; cf. vol. i. p. 277). 

NITEOSO-NITRO-BITTANE C.HjNjO, i.e. 
CH,.C(N0)(N0j).0^3. Pseiulobutylnitrole. [68°], 
Formed by the action of KOH.KNO.^, and dilute 
HjSO, on 8-nitro-butane (Meyer a. Locher, A. 
180, 136) and of NO, on CH,.C(N0H).0,H, 
(Scholl, B. 21, 608). White prisms (from chlo¬ 
roform), yields a bine liquid on,fusion. Insdl. 
water and alkalis. 

The isomeric Pr.OH(NO)(NO,) and 
FrCH(NO)(NO.,) are oils (Demole, B. 7, 790; 
Ziiblin, B. 10. 2084). » 

H'ITEOSO-NITEO.PENTANEEt,C(NO)(NO.J. 
[63°]. Formed from Et,0:A OH and N,0, (Scholl, 

B. 21, 609). 

'hitkoso-niteo-phopane CANA ie, 

CH,.0(N0)(N0,).CH,. [76°]. Formed from 

aeetoxim and N.,0, (Scholl, B. 21, 508). The 
isomerie eompound CH,.CH.,.OH(NO)NO, or 
CH,.GH,.C(NOH).NO, molts at 60° (Meyer, A. 
176,114). 

« NnB0S0-NITB0-SX80BCIN O.H,M,0. le. 
OAi(OH)(NOdO(NOHl [1:2:8:4]. Formed from 
nitrb. resorcin [85°] and nitrons acid (De la Harps 
a.Beveidin,B.21,1406). Brown needles,not mel¬ 
ted at 800°, explodes m a higher temperatnie. 



NITROSO-STTCOimO ACID. AlO 


irrrsOSO.OEOnrO.H^B(NO)(0,H)r Formed 

from oroin, NaOHAq, and amyl mtrite (Eriimer, 

B. 17, 188d). Dark-red prigme. Whem heated 
with oroin and £1,80. it girea the dyestuS 

0|,H,iN0j» 

Di.nitroeo-oroinO,HMe(NO).,(OH),[l:2:4:3:6]. 
Formed by adding containing NjO, to a 

solution ot orein (Stonhouse a. Groves, (I. J. 31, 
644). Tellow prisma. Blackens about 140“ 
vithout melting. AJkoholio hydroxylamjpe hy¬ 
drochloride at 100° yields C,HMe(NOH)„ whence 
Ao.,0 forma 0,HMe(Nj0), [47°J (Goldschmidt, B^ 
80,1C07). The compound 0,HMe(]{OH), yields, 
on oxidation by potassium ferricyanide, the pro¬ 
duct C„HMe(NO), [103°], crystallising in pale- 
yellow needles. 

NITKOSO - OXANTHEANOL ^0|,n.N0r 
Formed by boiling ‘ hydro-anthracene nitrite ’ 
with alkalis (Liebermann, B. 14, ^1). Orange 
flakes, sol. alkalis. 

NfTROSO-OXIHDOIE if. IsATiN oxiM. , 
KITROSO-OXY-METHYL-aOINOLINES 

C. H,N:C,HMe{NO)(OH). The followiilg crys¬ 
talline compounds have been obtained by the 
action of nitrous acid on the oxy-raethyr-quin- 
olines (Noolting a. Trautmann, D, 23, 36G5):— 
(B.3)-nitroso-(B.4)-oxy-(7?.l)-methyl-qninoIine; 
(B.li-nitroso-(B.4j-oxy-iB.2)-jnethyl-quinoline; 
(B.4)-nitroso-(B.l)-oxy-(B.2)-methyl-quinoline; 
(B.l)-nitroso-(B.4)-oxy-(B.3)-methyl-quinoline; 
and (B. 2)-nitroso-(B. l)-oxy-(B.4)-methyl-qiiin- 
oline. Friedliinder and Muller (B. 20, 2014) 
have obtained in like manner (By. l,3)-nitroso- 
oxy-(By. 4)-methyl-quinoline crystallising in red 
needles. 

KITEOSO.OXY.Dl.PHEim,.AMINE 
C.H,(NO)(OH).NHPh [4:3:1]. Formed from 
C.H,(OH).NPh(KO) and alcoholic HCl (Kohler, 

B. 21, 909). Bed needles, m. sol. alcohol. 
MITB0S0-(B. 4)-0XT-(lllIN0LIlfE 

0,H5(NO)(OH)N. Formed from o-oxy-quinoline 
and nitrous acid (Lippmann a. Fleissner, M. 10, 
794). Yellow* needles. The isomeric nitroso- 
(B. 2)-azy-quiiioline crystallises from HOAc in 
golden needles (Mathens, B. 21,18SG). 

(By. 2)-Nitroso-(By. 1,3) di-oiy-quinoline 

Iciy • f208°]. Formed by the 

action of nitrous acid on (By. l,3)-di-oxy-qnin- 
oline' (oxycarbostyril (Baeyer a. Ilomolka, B. 
16,2216). Orange prisms. Decomposed by cone. 
HClAq intOiisatin and hydroxylamine. SnCl, 
yields tri-oxy-quinoline. 

NITSOSO-PHENOI, v. Mono-oxim of Q divose. 
NITBOSO-PHEXYl-ACETIC ACID v. Oxim 
of P 1 IENTL-OLVOXV 1 .V Aoro. 

p.HITEOSO-DI.PHEKYI,.AMINE , 

C, H,(NO).NPhH. *[143°]. Formed from di- 
phenyl-nitrosamine and alcoholic HCl (O.Fisoher 
a. Hepp, B. 19, 2991; 21, 677, 2614). Green 

iates (from benzene). Wilh phenyl-hydrazine 
ydroohloride it yields a compound C|,H|,N.O 
[112°]. Free phenyl-hydrazine in ether yields 
amido-diphenylamine [76°] and ,0 [173°]. 

n-Bromo-anilino yields C„H 2 ,nr,N, [243°]. Tin 
and HOI /educe it to C.H,(NH,)(NPhH) [66°] 
(Ikuta, A. 243, 274). Aqueous NaOH yftlds 
anilineand qninone-oxim.—BTICI: bronze tables 
or needles. 

Ae»iylitrivativt[W^. Bed prisma, • 
ir<«roso»»<»«OA(NO).NPh{NO). [98°]. 


iriIB080.PHSirTt-BSirZTL.TB10.FBKA 
PhO(NOH).NH.CS;NHPh. [179°]. Crystals (from 
alc^ol) (Rooh, 3. 94, 894). 

NITEOSO.PHEirYI..(a).irAPHTHTL.AHIIlE 
C„H,(NO).NHP,^. [160°]. Formed from phenyl- 
naphthyl-nitrosamineand alcoholic HCl (Fischer 
a. Hepp, B. 20,1247). Ikownish-yellow crystals. 
Yields C,]H,(NHj,).NHPh oi\ reduction. Boih'ng 
dilute H^SO, splits it up into aniline and qoinone 
oxim.—B'HCl: green plates. 

TEI-HITEOSO.PHLOEOOI,FCra 
C,(NO),(OH),. Prepared by the action of KNO, 
and HUAc on phloroglucin (Benedikt, B. 11, 
1374). Needles, sol. water and alcohol.—K,A"'; 
needles, exploding above 130°. 

TPi-SITEOSO-PEOPANE «. Oxim of Dl- 

NITBOSO-ACETONK. 

NIIEOSO-PEOPIONIC ACID e. Oxim o» 

PXBUVIO ACID. 

NITEOSO-PEOPYL-ANILINE C„H,Jr,0 t.e. 
C,H,(NO).NPrH. * [69°]. Formed .trom the is* 
meric C,n 5 .NPr(NO) and alcoholic HCl (Wackor, 
A. 243, 291).’ Steel-blue needles, v. sol. alcohol. 
Yields CBH,(NH.,)JlPrn on reduction,* and 
qiiinone-oxim andNPrH 2 on boiling with alkalis. 
NaND, and HCl yield C.iI,(NO).NPr(NO) [G9°J. 

Nitroso - di - propyl - aniline C„H,(NO).NPr.^. 
[42°]. Formed from di-propyl-aniline (241°) and 
IINO, (Maudl, M. 7, 99). Green trimctric crys¬ 
tals, a:b:c ^’GTO:!: ‘277. Yields quinone-oxim and 
dipropylamine on warming with potash. HOy 
forms 0..5nKN,0,.. [140°]. 

NITEOSO-PEOPYL-CBESOI. 0„H„N0, ».s. 
CJl,MePr(NO)(OH). Oymoquinone oxim [140°] 
is formed from propyl-crosol, KNO„ and 
HOAc (Mazzara, O. 12, 1G7). The isomeric 
C,,H,Mel’r(NO)(OH) melts at 167°. 

N1TEOSO.B380EOIN C.H,(NO)(OH), [4:3:1]. 
Oxy-guinoneoxim. Formed fromO,H,(OH)(ONa) 
and amyl nitrite (Fdvre, Bl. [2] 39, 685; C. B. 
96, 790). Golden crystals (containing aq), turn¬ 
ing brown at 112°. Its solution is turned deep 
green by a ferrous salt. SnCL, reduces it to 
amido-rosorcin. H.,0, yields nitroreaoroin (Ulzer, 
M. 9, 1128).—NH,A'2aq.—KA'8q.-NaA'.— 
AgA': brown needles. • 

Methyl ether MeA' (Aronheim, B, 12, 80). 

Ethyl ether EtA'. Yellow flakes. 

Oi-nitroso-resorcin C,,H,(NO),(OH),[4:2:8:l). 
Formed by the action of nitons acid on resorcin 
(Fitz, B. 8, 031: Ko^iinecki, B. 22, 1346). 
Yellowish plates (contaning aq). Explodes at 
116°. Forms coloured lakes. Yields di-amido- 
resorcin on reduction.—NH,A'.—NaA': dark- 
green powder. 

NITBOSO-EESOBCIN DISFLFHONIC ACID. 
The salt C,H.,{NO){OH)(OK)SO,K U formed by 
the action of KNO., and HOAc on potassium ra- 
B^oin disulpbonic acid (Hlzer, M. 9,1127). U 
forms violet crystals. 

Hiteoso-sdccinic acid o,h,no, u. 

CO^.CH,rC(NOH).CO,,H. Obtained from its 
mono-ethyl ether, which is got by allowing di- 
nitroso-succino-succinic ether to stand with water 
(Ebert, A. 229, 66). Crystals, decomposing be¬ 
low 126°,-CaA" diq. ’ 

Mono-ethyl ether EiHA'. niT*L— 
NH,EtA".—CaEt,A"!2aq.—Ca0JH,N0.2iia.— 
BaO.H,NO.aq.—Zn(EtA'3--JAgEtA''. 

An isomeric ether EtHA" [64'7°] is obtained 
by the action of NaOEt on the oxim of oxalacctlc 
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tther (Piutti, C. O. 1888, 1460; 1890, 088; 
Haatzsoh, B. 23,11). 

Di-ttkyl ether Oil. Identical with 
the oxim of oxalacevio ether. 

l>i-nitroeo.ineoinie acid 
CO,,H.C(NOH).C(NOH).CO,H. 1180“]. Formed 
from carboxy-tartronio.aoid and hydroxylamine 
(Muller, B. l6| 2986). '''Prisms.—Ag,lK': explo- 
sive pp. ^ 

HlTBOaOSDIiPHATFS and NITBOSO- 
SULFH0BIO ACIDS v, SimriuTEB and Sui,. 
PBUBIO ACID in vol. W. 

NITBOSO-THIOOLTCOLLIC ACID 
HS.C(NOH).CO,H. Formed by boiling nitroso- 
thiobydantoin with baryta-water (Maly a. An- 
dreasoh, M. 1, 168; B. 13, 601). Clj^tals, v. 
sol. ether. Gives a blue colour with FeCl,. De¬ 
composed by boiling water or alcohol into CO„ 
hydrogen sulphocyanide, and HjO.—BaA" aq. 

HflTBOSO . THIOHTOASTOiS C»H,N,03. 
Formed from thiohydantoin‘and HNO, {Maly, 
B. 12, 967). Orystoaline powder, al. sol. water. 

HITB080.THYMOL v. Oxim‘ of Tnvuo- 
QUINdW. 

DI. RITBOSO - TOL0EHE 0,H,MelNO), 
[6:8:2orl]. [o. 144“]. Formed by oxidising tolu- 
qainone dioxim with K,FeCy, (Nietzki, B, 21, 
432; Mehne, B. 21, 734). Amorphous insoluble 
TOwder, volatile with steam. Gasified on fusion, 
^converted by hydroxylamine into tolnqninone 
dioxim. 

HITBOSO-o-TOLDlDIHE i.e. 

O.H,Me(NO)(NH,) [1:6:2]. [116“]. Formed by 
heatingtoluquinone mono-oxim (nitroso-o-cresol, 
with acetate and chloride of ammonium (Mehne) 
B. 21, 731). Small green needles with blue 
reflex. Yields MH, and nit{oso-a-cresol on 
heating with aqueous NaOH. Hydroxylamine 
yields toluquinone dioxim. 

Hitroso-m-tolnidine 

OjH,Me(NO)(NH,) [1:2:5]. [178“]. Formed in 
like manner from nitroso-nt-cresol. Resembles 
its iaomeride and yields the same dioxim on treat¬ 
ment with hydroxylamine. 

a-iriTB080-VAT,£BIC ACID is ttfo Oxim of 
PsoFvn-OLToirLio acid. 

y-Nitroso-valeric acid 

CH,.C(NOH).CHyCH,CO,H. Oxim of occfi/f- 
propionic acid, [963]. Formed from fl-acetyl- 
propionio acid (levulic acid) and hydroxylamine 
(Muller, B. 16, 1617). •j'Prisuis. Yields levulic 
acid on treatment with tin and HCl. H.,SO, at 
100° forms methyl-succinimide (Brcdt, A. 261, 
316; Bisohbieth, B. 20, 2671).—BaA',2aq.— 
AgA': white pp. 

Ethyl ether EtA'. Oil. , 

-y8.Df.^tioso-valerio acid 
CH(NOH).C(NOH).CH,.CHrCOjH. [136U 
Formed from glyoxyl-propionic acid and Irjr- 
droxyIamine(Wolfl, A. 260, 93). Prisms, ^n- 
vert^ by cone. H,80, at 70“ into furaayl-p«}pi- 

onie add 0 <n:o?H,CH,CO,H- ^86“]. — 
BaA',8aq: thin needles. 

MITMBO-XYLEHOL- «.* Oxim of Xxls. 
qunioKii. * 

XSO-HITBO-STEABIO ACID 0„H„(NO.,)Q,. 
Formed by boiling stearic acid (100 g.) with 
HOAc (1600 0 . 0 .) and HNO, (260 g. of S.G. 1-48) 
f« tonr days (Olans, J.pr. [2] 48,161). Yellowish 


buttery mass, t. sol. ether and alcohol, insoL 
water and ligroln. Yields stearic acid on reduc¬ 
tion. It is therefore not a true niiro- compound. 
—K,A*.—K^"KHOO,.—NSjA"; granular mass, 
insol. ether.—SrA”.—CuA'-—CuA": light-green. 
NIIBO-SYBYCHNIHE v. Stsxobninb. 
HITBO-STYBENE. The o, m, and p- iso- 
merides C,H,(N 0,).CH:CH„ melting at 14°, — 6°, 
and 29“'respectively, are formed by boiling the 
acids 0,H,(N0,).CHBr.GH., C0JI with aqueous 
Na,CO^ (Einhom, B. 16, 2213; Frausnitz,JB.17, 
697; Busier, B. 16, 3006). The corresponding 
dibromides 0,H,(NO).,.Cmr.CHL,Br melt at 62°, 
79°, and 78“ respectively. 

w-Nitro-styrene O.H,.CH:CH.NOr [68°]. 
(260°-260“). Formed by heating benzoic alde¬ 
hyde with nitro-methane and ZnCl, for 8 hours 
at 160° (Priebs, A. 226, 819). Formed also by 
boiling styrexe with HNO, (Simon, A. 81, 269 ; 
Blyth a. Hofmann, A. 53, 297). Yellow crystals, 
yielding benzoic amd on oxidation. When 
freshly prepared it is soluble in NaOHAq, but 
the soliUion slowly decomposes, yielding benzoic 
aldehyde and resin. DiluM H,Sp« yields 
benzoic aldehyde, hydroxylamine, and CO. 
Cone. HClAq yields hydroxylamine and 
PhCHCl.COjH [78°]. 

uo-Di-nitro-styrene 0,H,(N0,).CH:CH(N0,). 
[107^. Formed, together with the iip-isomeride, 
by nitration of w-nitro-styrene (Priebs). Yellow 
needles (from alcohol). 

wp-Di-nitro-styrene. tl99°]. Formed as 
above, and also by the action of HNO, and 
HjSO, on p-nitro-cinnamic acid at 0“ (Fried- 
lander a. Mahly, A. 229,224; B. 16,881). Yellow 
crystals, sol. KOHAq. Dilnte H,SO| decomposes 
it into p-nitro-bcnzoic aldehyde, hydroxylamine, 
and CO. 

wrn-Di-nitro-styrene. [122°]. Formed from 
m-nitro-cinnamic acid, HNO,, and H.,SO, at 0“ 
(Friedliinder a. Lazarus, A, 229,233). Yellowish 
plates (from water). Cone. H,SO, at 100° gives 
CO and m-nitro-benzaldoxim. 

o-HITE0.9TYBYL-ACE0LEl(H 0„H,NO, i,e. 
C,H,(NO.).CH:OH.CH:CH.CHO. [163°]. Formed 
from o-nitro-cinnamio aldehyde, aldehyde, and 
very dilnte NaOH (Einiiorn, B. 17, 2026). Pale- 
yellow crystals (from dilate alcohol). 
o-HITBO-STYBYL-ACBYlIC ACID 


OJH,{NO,).OH:CH.OH:CH.CO,H.[218“].Formed 
from o-nitro-cinnamio aldehyde, Ao,0, and 
sodium acetate, and obtained also by oxidising 
C.H,(NO,).C,H,.CO.CH, with aqueous NaOCl 
(Diehl a, Einhom, B, 18, 2331). Slender felted 
needles, v. sol. hot alcohol. 

0-NITBO-8TYBYL.OLTCXYLIC ACID 
O.H,(NO,).CH:OH.CO.CO,H.^ [136°]. Formed 
from o-nitro-benzoic aldehyde, pyruvic acid, and 
HClAq (Baeyer a. Drewson, B. 16,2862), Ctys- 
Ibis. Converted by alkalis into indigo. 

DI-m-HITBO-DI-STYBYL KETONE. [282°]. 
Sparingly soluble flakes (Von Miller A. j^hde, 
B.22,1838). 

o-NIIBO-STYBYL METHYL KETONE 
CA(NO,).CH:CH.CO.CH,. [60°]. Formed,to. 
getker with thep-isomeride [110^, by nitration 
of styryl methyl ketone (Baeyer a. Drewson, B. 
16, 2868; 18, 1968). Formed also by boiling 
|.C,H,(NOlCH(OH).CH,OO.CEL with Aafi, or 
€^H,(No3.CH:CH.CO.OHrOaCl^ with dilute 
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(Fisoher a. Euzel, B. 16, 36). Iiong 
needles, sol. aloohol. 

m.HITBO.STtEYL.(ltrnrOUHK 0„H,AO, 
U. OjH4:C,H^.OH:OH.O,H,(NOj). tl32°]. 
Formed Ijr heating methyl-quinoline (lepidine) 
with m-nitro-benzoio aldehyde and KHSO, at 
160“ (Heymann a. KOnigs, B. 21,1429). Needles 
(from aloohol). 

An isomeride [139“] is formed from (By. 8)- 
methyl-quinoline and m-nitro-benzoio aldehyde 
(Wallach, B. 16,2009 f Wartanian, B. 23, 10). 

It gives the erystalline salts B'HOl.—B'HNOr— 
B'O.HJNOJ,OH.-B'sH,Pt01. l|aq. 

p-Nttro-styryl-qumoline. [166“]! Formed 
from (Pa. 3)-methyl-quinoline and p-nitro- 
benzoio aldehyde (Bulaoh,B. 20, 2047; 22, 2S5). 
Needles. Yields a dibromide C„li, 4 NjO.,Brj 
[276°] whioh turns brown at 230°. « 

NITEO-DI-BTYRYL-DI-VINYl-KETONE a. 

NiTRO-PHENYL-BOTINVI, PHENYL-BOTnfYI. KETONE. 

NlTRO-o-SULPHO-BENZOIC ACID C,H,NSO, 
t.c. C,H,(N0J(S0,H)(C0.4Hf' [4:2:1]. [110,']. 

Formed by oxidising nitro-tolucne sulphonio 
acid (Hart, Am. 1, 850; Hedrick, Am. !>( 411; 
Kastle, Am. 11, 177). White needles (from hot 
water).—KHA"aq; long needles.-K,A''.—BaA". 
Chloride O.H,(NO,)(S0.4C1)(C001). [60°]. 
Amide 0 .H 5 (N 04 )(S 0 . 4 NHJ(C 0 jH). [172°]. 
Formed by oxidising ^-nitro-trluene sulphonio 
amide with E,FeCy, or alkaline KMnO, (Noyes, 
Am. 8,171; 11,161). Small granules (from hot 
water), melting at 177“-when slowly heated, but 
at 172“ when quickly heated. Changes slowly 
when kept at 180° into the anhydride 

C,H,(NO J q>>NH [209°]whioh yields the salts 

KO,H,N,SO„ S. -96 at 18'6°, BalCANjSOJj 8aq, 
and AgC,H,N,SO,. The free amio acid yields 
the salts Ba(C,H,N 2 SO,)i aq, AgCiBjNgSO, ^aq, 
and Ag 20 ,H,N.,SO, aq. 

Nitro-m-sniphobeuzoio acid 
C.H,(NO,)(SO,H)(CO,H) [a::3:l]. Formed by ni¬ 
trating m-sulpbobenzoio acid (Limpricht a. 
Uslar, A. 106, *27). Crystalline.—BaA" 3aq.— 
BaA" l|aq.—BaHjA", 4aq: radiating prisms. 

Nitro-p-sulphobenzoic acid 
C.H,(NOJ(SO,H)(CO,H) (2:4:1]. Formed by 
oxidising (2,1, 4]-nitro-toluene sulphonio acid 
(Hart.dm. 1,852).- KHA".—BaA"2aq: granules. 

Nitro-D-sulphobenzoio acid 
C,H,(N 0 J(S 0 ,H)(C 04 H) [8:4:1]. [181°]. Formed 
by nitrating p-sulphobenzoio acid (Hart, Am. 1, 
842: Bemsen, 178,288). Prisms.—KHA" 1 Jaq. 
— BaA"4aq. — BaH.,A'', 6aq. — CaA"6aq. — 
CuA" 6aq: bluish-green crystals. 

NIIBO-8UI.FHO-IOLU10 ACID 0,H,NSO,{.e. 
CAMe(NOr)(SO.H){flOJBl) [1:6:4:8]. Formed by 
oxidation of nitro-m-zylene-sulpbonio * acid 
C.H^o,(NO,)(SO.Hf (1:3:6:4] with KMnO, 
(Limpricht, B. 18, 2191).—A'K }aq: fine white 
silky needles. 

NITS0-8D1FEYDS0-CINNAH10 ACID 

C.H,(NOJ.CH:C(SH).CO,H. [240°]. Formed 
from 0^,.OH;0(S^.CO.SCN, nitno sold, and 
HBO, (Bondzpski, M. 8, 865). Crystals (from 
alcohol).—BaA',: long needles. 

HiraO-q.BVIPHyDBO.CnrNAUOYI, SUL. 
PHOOTAmB C,Hj(NOJ.CH:C(SH).CO.SCl!. 
The o. compound [189^ is formed, together with 
thep- derivatire p61°] by nitrating snlphydro- 
einnamoyl sulpboeyanide. These bodies may 


also be got from thioglyooByl sulpboeyanide and 
the corresponding nitro - benzole aldehyde 
(Bondzynski, U. 8, 366). Both are crystalline. 

NlTBO-SULPHTDEO-HElkYL-llflD AZOLE. 
Methyl dsrieaftos O.H,Me{NOJSMe. [86°]. 

Formed from dilute 

HNO, (Wohl a. MarckwaldsIS. 22,1^68). Yellow 

needles, sl.W. cold water_B'.H.Pt01,. [197°]. 

NITEO-SULPHYDEO-PHENYf-IMIDAZOLK. 
Methyl derivative C,HNJPh(NO,)(SMB). 


[116°]. 


Formed from NPh<^p^y^^N and 


dilute HNO„ (Wohl a. Marokwald, B. 22, 1367). 

jNITBOSYL BKOMIDE, CHLOBIDE, and SUL- 
P HATE e.yf Irojca oxybromidee and oxychlorides, 
p. 669 j Nitro-sulphotiic acid, vol. iv. p. 601. 

HITEO-TEEEPHraALIC ACID C,H.NO, f.c. 
C,H,(NO,)(C02H).,[2:4:1]. [270“]. Formed by 
nitrating tcrcphthalic acid (Be la Bue a. Miiller, 

A. 121,90; Burkhardt, J3f 10,145). Crystalline. 
—Ag,A" : powder (Skraup, M. 7,148)» « 

Methyl ether MOjA". [70°J. Prisms 
(Ahrens, B. lil, 1636). 

Amide C,H,(NO,)(CONH,),. Prisms. 

NIIEO-TEBEPHIHALIC ALDEHYDE 
C„H,(N02)(CHO),. [86°]. Formed from tereph- 
tbalio aldebydo, KNO„ and H^SO, at 110° (L6w, 

A. 231, 364), Large needles (by sublimation). 
With acetone and NaOH at 60° it gives the 
indigo-reaotJBn. 

NITEO-THIENOL C.H,S(NO,)(OH). [116°]. 
Formed by treating a dilute H.,SO, solution of 
amido-thiophene with nitrous acid and boiling 
for some time. Colourless needles. Sol. water 
and ether. Dissolves in alkalis with a yellow 
oolsur (Stodler, B. 18, 2319). 

NITEO-(a)-THlENYL-OLYOXYLIC ACID 
C,H,(NOJS.CO.CO.,H. [92°]. Formed by oxida¬ 
tion of nitro-thienyl methyl ketone [123°] (Peter, 

B. 18, 641). Crystals. 

NITE0-(a)-THIENYL HETHYL KETONE 

C. H,(NOJS.CO.CH,. Two isomerides [86°] and 
[123°] are formed by nitrating (a)-thienyl methyl 
ketone with fuming HNO, at — 8° (Peter, B. 17, 
2646; 18, 641). They both yield the same di- 
nitro-thien^ methyl ketone [187°]. , 

m-NIIBO-IHIOBENZOlC ALDEHYDE 
(C,H,(N02).CHS)i7 A grey powder formed by 
passing H,S into an nlcoholicsolution of m-nitro* 
benzoic aldehyde (Bertagninit A. 79,269). Insob 
ordinary solvents. „ j 

NITEO-THIONYl-ATHLINB 
C,H|(NO,).N(SO). Formed from nitro-anilina 
and thionyl chloride (Michoells a. Hiimme, B. 
24,766). The m-compound melts at 63-6°; the 
V- Isomeride at 70°. Decomposed by hot water. 

HITEO-THIOPHENE C,H,(NOj)S. [44°]. 
(226° cor.). Prepared by passing air charged 
with thiophene vapour through fuming HNO, 
(MeV a. Stadler, B. 17,2648; 18,688). Pale- 
yellow monocliuio prisms. 

Dbnitib-thiopbene 0,B^NOJ,S. [63°]. 
(290°). Formed, together with the isomeride 
[78°], by further nitration of nitro-thioph«Be 
(Meyer a. Stadler, B. 17, 2648, 2779; 18,680, 
1778). Yqllow monoblinio plates, m. sob water. 
Converted by repeated steam-distillation into 
the isomeride [78°]. A drop of KOELAq added 
to the aleoboUo solution gived a splendid red 
I colour, destroyed by excess of KOB. Forms the 
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ionUe e«mpoandi [fid°] and 

ojtyNoj,so,,H„ [l6a^. 

Di-nltro-tuophone {78|^. Formed as above. 
Fellow needles, rolstile with steam. , 
HITBO IHIOPHEHE BFLPHONIO ACID 
0,Hs(N0J(S0,H)S. Formed ;trom nitro-thio- 
phene and tuming IL,SO, (Stadler, B, 18,634). 
White hygroswpio crystals.—AgA'. 

Chloride. Oil. '' 

Amide O.H,(NO,)S(SO,NHJ. [173"]. 
HITBO-(a)-TilOPHiNIC ACID C,H,NSO,i.e. 
C,H,S(NOJ(CO,n). [Ufl”]. Formed from (a)- 
thiophenie acid and cono. HNO, at 60° (Bdmer, 

B. 20,116). Needles, slowly changed by water 

into a'varioty melting at about 125°. A little 
NaOH colours its alcohoUo Bolution,magenta. 
CuAV—AgA': needles. r 

Bthyleiher BiAf. [71°]. 

NITBO-THTMOL O.HjMe(C!,H,)(NOJ(OH). 
[140°]. Formed by oxidation of nitroso-thymol 
(B. Sohifi, B. 8, IBOliliiebermann, B. 10, 612). 

Di-sitre-tjlji^al [66°]. Formed by nitration 
of thymol or its sulphonio acid (LaUemand, 
A. Ch. [8] 49, 162). Crystalliho. — KA’.— 
Bad?: 8aq.—CaA', 6aq.—AgA': lemon-yellow pp. 

BtKyl ether KtA. [68°]. Tables (from 
alcohol) (Ladenburg a. Engclbrecht, B. 10,1218). 

Tri-utrO'thymcl. [111°]. Got by nitrating 
di-nitro-thymol. Yields a methyl ether [92°J 
(Atoherley, Z. 1871, 415). 

UITBO-TOIUAMIDOXIM C,E,N,0, iA 

C, H,Mo(NOJ.C(NOH)(NH,) [4:2:1]. [161°]. 
Formed by heating nitro-toluic nitrile with alco- 
holio hydroxylamine (Weise, B. 22, 2480). 
Needles.—B'HCl: white crystalline mass. 

0 -HITBO.TOLDENE O.H.Me(NOJ [1:2]. 
Mol. w. 187. (218°). S.G.« 1T68 (Streng„B. 
24, 1987). S.Y. 142-3 (Lessen, A. 254, 73). 
Formed, together with the p--4someride, by ni¬ 
tration of toluene (Qldnard a. Boudault, C. B. 
19) 606; Hofmann a. Muspratt, A. 63, 221; 
Eekuld, Z. [2] 3, 226; Bosenstiehl, A. Ch. [4] 
27, 438). Formed also by elimination of NH, 
from (2,1,4)-nitro-p-toloidine (Beilstein a. Euhl- 
berg, A. 166,1; 158, 348). Liquid; solidifies at 
—10-6°. After administration to dogs it appears 
in ttie urinq as o nitro-benzoio aeiu and orys- 
tallmeC,,H,,N,0„2Jaq(JsS6,i2uu.Beif.Pluinn. 
1878, 618; Noyes, Am. 6, 99). Long boiling 
with alkaline E^eOy,yields o-nitro-benzoicaoid. 
Zino-dnst and aledbouo NaOH reduce it to o- 
azoxy-toluene [69°] (Quitermann, B. 20, 2016). 
Its produet of snlphoxatioS differs from that of 
p-nitro-tolnene in giving no red colour when 
boiled with alkalis (^vetdin a.Harpe,Bf. [2] 60, 

*^^f»-Hitro.toluene C,H.Me(NO,) [1:3]. [16°]. 

(280°). 8.G. M 1T68. B.V. 144-a Occurs in 
small qnanfity in crude nitro-toloene (Monnet, 
Bevermn, a. Nolting, B. 12,446; 18,1837). Pre¬ 
pared bom 0 - orp-toluidine by successive acmyl- 
ation, nitration, saponification, diazotisatidb,and 
boiling with alcohol (Beilstein a. Kdblberg, A. 
166, 24; 158,846; Buchka, B. 22, 829). Yields 
m-ifftro-bensoio add on oxidation. SnC), in 
ECLAq reduces it to pure m-toluidlne, while zino- 
dnst and HOlAq yield ohioro-m-toluidine also. 

BoUing with EOH in MeOH forms (O^Uej^A 
[89°]. \ r 1 

^Bltro-taluat CLH.Me(NOA [1:4]. [64°]. 
(334°) (Strong). B.V.S.m'7(8chlff,A.m,261)., 


Formed, together with tbeo>teometide,by nitra¬ 
tion ot toluene. Trimetrie orntols. Much leM 
volatile with steam than o-nitro-tolnene. Oxi¬ 
dised by boiling alkaline KJeCy,- to n-nitro- 
benzoio acid (Noyes, B, 16,62). Beducra by iron 
and HClAq to pure p-toluidine, while zinc and 
HClAq yield chlorinated toluidine. Zino-dust 
and NaOH reduce it to (OJiI,Me),N, [144°], two 
azoxy-pompounds (0,H,Me),N,0 [76°] and[70°] 
and (0,H,Mo)jNJ3a [126°] (Janovsky a. Beimann, 
B. 2^, 40). CrO-Cl, foUewed by water yields 
nitro-tolaquinone (Btard, C. B. 87,989). NaOMe 
.yields a brownish-red product reduced by SnCl, 
to C,H,(0,H,NH,), (Bender a. Schultz, B. 19, 
8237). 

u-Nitro-toluene C,H,.OHj(NO,). Phenyl- 
nilro-melham. Formed by the action ot acids 
upon the ^i-sodio-derivative of nitro-benzylidene- 

K C(ONa):rC(No)NOrO,H, 

. (Ga- 

bribl a. Eoppe, B. 18,1254; 19,1145). Liquid, 
boiling,with decomposition at 226°. iMduced by 
tin and HCl to benzylamine. By heating with 
fuming HCl at 160° it yields benzoij acid and 
hydroxylamine. Gives a white orystalliue so¬ 
dium derivative. 

Di-nitro-toluene 0,H,Me(NO,), [1:2:4]. Mol. 
w. 182. [70°]. (300°). S.V.S. 137-6 (Sohiff). 
S. (CS.J 2-19 at 17°. Obtained by nitration of 
toluene (Seville, A. 44, 807 -, Cahours, C. B. 24, 
656 ; Nolting a. Witt, Bri8, 1336) and o- or p- 
nitro-toluene. Obtained also by eliminating NH, 
from di-nitro-toluidine [195°] (Staedel, A. 259, 
220). Monoclinio needles, si. sol. cold alcohol. 
Yields tolylene-»t-diamine on redaction (Baeyer, 
B. 7,1638). By partial reduction with ammonium 
sulphide the p-nitro- group is reduced, giving 
C,H 3 Mo(NOJ(NH,) [1:2:4] ot melting-point [78°]. 
On &e other nand, by alcohoUo SuCl, (8 mols.) 
the o-nitro- group is first reduced, giving 
0,H,Me(NHJ(NO,) [1:2:4] of melting-point [107°] 
(Ansohiitz a. Heusler, B. 19, 2101). 

s-Di-nltro-toluene C,H,Me(NO,), [1:3:6]. 
[93°]. Formed by eliminating NH, from di- 
nitro-o-toluidine [208°] or di-nitro-p-toluidine 
[166°] (Staedel, B. 14v901: A. 217,189; NevUe 
a. Winther, 0. J. 41, 416; Hilbner, A. 222, 75). 
Yellow needles (from HOAo mixed with benz¬ 
ene), v. sol. benzene and olcohoL Volatile with 
steam. Yields di-nitro-benzoio acid [204°] on 
oxidation. 

Di-nitro-toluene O.H,Me(NO,),'’[1:2:8]. [63']. 
Formed by heating (2, 8, 1, 4)-di-nitro-toluia 
acid with dilate HClAq (Bozanski, B. 22, 2681). 
Hoir-like needles (from dilute HOAc). 

DLnitro-tolneue 0,H,Me(NO,), [1:2:6]. [48°] 
a. L.): [62-5°] (B.). iForm^ by Wting 
(1, 4, 8, 6)-di-nitro-tolaio acid with dilute HClAq 
at 260° (Bozanski, B. 22, 2679). Formed also 
from toluquinone dioxim and HNO, (Nietzki a. 
Guitermann, B. 21, 428). Yellow crystals (from 
Ugroln). Appears also to occur among the pro¬ 
ducts ot the nitration of toluene (Limpricht, B, 
18,1402). 

Di-nitro-toluene OAMe(NOJ, [1:2:6]. [61°]. 
Formed by eliminating Nl^ ficoiA di-nitroip- 
toluidine [16S°] (Staedel, A. 217,206; 226,884). 
Formed also by nitratiom at kdnene. lieedlM 
(fitenn alecdid). 
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9i.altro.tola«B« 0A1I«(N0,), [1:8:4] T [60°]. 
S. (OS|) 3-188 at 17°. ,A prodnot ot nitntion ol 
M-nitro-toluene (Beilstialn a. Kohlberg). Long 
needles (from CS,). • 

(a)-Tri-nitro.tolnene 0,H,Me{N0J, [1:2:4:6]. 
Mol._w. 227. [82°]. S.{CSJ -386 at 17°. Formed 
by nitration of tolnene (Wilbrand, A. 128,178). 
Plat needles, v. sol. hot alcohol. Forms with 
aniline a compound C,H,Me(NOJ,PhNHi [84°] 
(Hepp, A. 216,365). ^ J 

(3)-Tri-nitrc-toliilne O.H,Me(NOj),. {112°]. 
Formed, together with the ( 7 )-isomerido, by ni¬ 
tration of TO-nitro-tolnene (Hepp). TriolinioJ 
prisms (from acetone). t ^ 

(■)')-Tri.aitro.toliiene 0,HjMe(N0j),. [104°]. 
Formed as above (Hepp). Xrimetrio plates; 
a:6:c = "937:1: "672. V. si. sol. cold alcohol. 


NmO-IOLUFNE-u-FHOSPHOIim ACID 
0,H,(N0j).CHj.P0(0H)p Formed jjy dissolving 
toluene u-phosphonic acid in faming HNO, 
(Litthaner, B. 22, 2144). Yellow needles, de¬ 
composing at 217° without “melting. The acid 
(C,H,(NOJ.CH,)jPO.OH melts at 212°. 

HITBO-TOLUENE SFIPHIKIC ACllI 
CJB[ 3 Me(lt 02 ).S 0 .jH. Formed by reductipn of 
O.HgMeiNOjj.SO^Cl by sodium amalgam (Otto 
a. Gruber, A. 146, 24). Crystalline.—NaA'^aq. 

Si-nitro-toluene sulphinic acid 
CjH,(CH 3 )(NOj),.SO.H. Fomffid by redaction of 
di-nitro-tolucne-sulphonic chloride with zinc- 
dust (Perl, B. 18, 71). V. sol. water and alcohol. 

Salts.—A'!^—MSa.—A',Pb3aq: minute 
prisms. 

o-HITSO.TOLFEKE SFIPHOHIC ACID 
0 ,H 3 Me(N 03 )(S 03 H) [1:2:6]. Formed from 
C,H 3 Me(N 03 (NH 3 )(S 0 .H) [1:2:4:6] by heating 
its diazo- derivative with alcohol at 100° (Foth, 
A. 2.70, 306). 

Chloride C.H,Me(N 03 )(S 03 Cl). [60°]. 

Amide [133-6°]. Long needles. 

o-Hitro-tolnene snlphcnic acid 
C 3 H 3 Mo(N 03 )(SOjH)[ 1 : 2 : 4 ]. Formed by sulplio- 
nating o-nitrjtoluene or by nitrating toluene 
p-sulphonio acid (Beilstein a. Kuhlberg, A. 165, 
18; Engelhard! a. Bek, Z. [2] 6,209; Komatzki, 

A. 221,180). 

Salts.—BaA',2aq. * 8 . (of BaA',) -68 at 
19-8“.—PbA' 32 aq. S. (of PbA',) "77 at 18°. 

Chloride. Oil (Ottoa. Gruber, A. 145,23). 

Amide [128°] (0. a. G.); [139°] (K.); [144°] 
(Neale, A. 203, 73), Yields a benzoyl derivative 
C,H,Me(NOJ.SOjNHBz [130°] whence the salts 
C,H,Me(N 03 ).S 0 . 3 NKBz, CafCHHi.NjSOJj 2 aq 
and Ba(C„H„N 3 SOj), may be prepared, and 
whence POI 3 produces C 3 H 3 Me(N 03 ),S 03 N:CClPh 
[126°] from which ammonium carbonate forms 
0 ,,H„N 3 S 03 [123°] (Anna Wolkoff, Z. 1^1,422 ; 

B, 6 , 141), 

p-Toluide. [131°], Crystals. 

o-Kitro-toluene sulphonic acid 
CJ 3 ,Me(NOj)(S 03 H) [1:2:3 ,6 or 0]. Formed from 
( 2 , 1 , 4 )-nitro-tol:ddino by sulphonating and 
eliminating NH, (Foth). Its salts are v. e. soL 
water. 

Chloride [60°]. Thick prisms. 

Amidhfi [163°]. Needles. 

oJritro-toluese sulphonic acid 
0,H,Me(NOi)(80,H)[l:2oi6:8]. Formed Imn p- 
toluldine snmonlo acid by nitration and aliim- 
nation of NH, (Peabmann, jlr .178,214; Fptt^ 


A, 280, 808).—BaA',9aq : plates, si. sol. cold 
water. 

Chloride O.H,Me(NO,)SO,01. [68"6°1. 

Amide C.H,Me(NOJ80JSH,. [163"6°]. 

m-Nitro-tolnene salpboafb acid. Formed by 
sulphonating rg-nitro-toluene (B. a. E.). — 
DaA',2aq. S. (of BaA'J 1-145 at 17"6°.— 
PbA', 2^a:^. S. (of PbA',^3-62 at J8°. 

p-Nitro-toluene sulphonis acid 
C3H3Me(NOJ(SO,H)[l:4:2]. [134°]. S. 210 at 
23°; 260 at 28°. Formed by sulphonating 
p-nitro-toluene (Javorsky, Z. 1805,222; B. a, K,; 
,lcnsson, A. 172, 230; Hart a. Bemsen, B. 10, 
iq46 ; Am. 1, 349; Schwanert, A. 186, 361; 
Noyes, Am. 8, 108; Hausser, Bl. [3] 8, 797). 
Trimetri-, crystals (containing 2Jaq). NaOHAq 
yields "in azoxy- compound reduced by zinc-dust 
to di-amido-stilbene disulphonic acid. 

Salts.—NH,A': long prisms, not Iceom- 
posed by H,?©, at 100°.—NaA'2aq.—KA'. 8. 
2-62 at 16°.—Baf,3a(f. S. 3-34 at 18-6.— 
CaA'jdaq.- -0:iA',aq.—CaA',6aq.-rPbA',8aq. K 
(of PbA'.,) 15-3 at 19°.—PbA',2aq. 

Chloride [44°]. Tablets (from ether). 

Amide [187°]. • Needles. o' 

Nitre-toluene exo-snlphonic acid ' 
[l:4'IC,H|(NO,).CH,.SO,H. Formed by nitra¬ 
tion of C.H 3 .CH,S 03 H (Mohr, A. 221, 217). 

Chloride. Oil. When gently distilled it 
gives SO, gsd C3H,(N0,).CH,C1[1:4] [71-6°]. 

Amide [204°]. Prisms. Accompanied by 
an isoracride [140°-160°]. 

Nitre-toluene disulphonic acid 
C„H 3 Me(NO,)(SO,H),. Formed by boiling p- 
bromo-toluene disulphonic acid with fuming 
HNO, (Komatzki, A. 221, 198).—E,A". The 
same, or an isomeric acid, is obtained by dis¬ 
placing BrbyQ and nitrating the product; it 
gives the salts K.,A" and BaA" 3aq. 

Di-nitrc-toluene exo-sulphonio acid 
C 5 H,(N 0 ,) 2 .CH,S 03 H. Formed from the acid 
C,H,(N 0 J.CH,.S 03 H and a mixture ol H,BO, 
(2 pts.) and fuming HNO, (1 pt,) (Mohr, A. 221, 
226).—KA',—BaA', 4aq.—PbA',4aq. 

Dl-nitro-toluene sulphonie acid 
O.H,Me(l«)J,SO,H[l:2:6:4]., [165°]. Formed 
by nitrating toluenep-suiphonic aold (Schwanert, 

B, 10, 28; A. 186, 342), Trimetric prisms (con¬ 
taining 2aq).—KA'. 8. "62 at 14"5°. 8. (94 p.o. 
alcohol). "09 at 22°.—NH,A'. S. 4-2 at 18°.— 
BaA',4aq. S. 8 at 17°.—CaA',2aq.—PbA',2aq. 
—PbA', 3aq. 8. (dl Pbl^’J 2 64 at 14-6° (B. a. K„ 
Z. [2] 6, 796). 

Chloride. [126°]. Crystals (from ether). 

Amide. [203°]. Lamineo. 

(a).NITR0-o-T01.DIC ACID C.H,NO, ie, 

C, H,,Me(Npj(CO,H)[2;6:l]. [179°]. Formed, 
together with the (8)-acid, by nitraliionof o-toluio 
atii ; and, together with the (y)- acid by oxida¬ 
tion of nitro-o-xylene with dilute HNO, (Jacob¬ 
sen; B. 16, 1967; 17, 162). Small orystolB, T. 
sl.«ol. water. Yields amido-toluio acid [196^ 
and oxy-toluio acid [172°].—KA'oq.—CaA|8aq. 
—BaA',2aq: slender needles. 

(8).Nltro-o-tolulo acid 

O.H,Me(NOJ.CO,H [2i3:l]. [146°]. Foimhd as 
above. Long needles. Yields oxy-toluio. ooid 
[ 188 %—BaA',2aq.—CaA',2aq. " 

(y).Nitco-o-toluie acid > 
OAlif«(^OJ.CO^ [8:4:1]. [1S8%- VomuHtaa 
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above. Iiong needles. Yields ozy-tolnia aoid 
1179°].— BoA', 5aq: easily soluble priEou. 
(a)-lHtro-»t-tolulo acid 

O.H,Me(NO,).CO,H [8:8:1]. [319°]. Ponped, 

together with a smtill quantity of its (8,3,1)- 
isomeride [162°], by nitration ql m-toluio acid 
(Jacobsen, B. 14, 2353; Ahrens,18C9, 188; 
Erauslor, Z. 1868, 870; Panaotovio, J. pr. [2] 
83, 64). Mbnoclinid prisms.—Boi'j 2aq.— 
0aA',48q: m. sol. Wkter. 

{8)-Nltro-»»-tolaio acid 0,HjMe(N0j)C08H 
[8;2:1]. [182°]. Formed as above (Jacobsen). 
s-Hltro-m-tolnic acid 

C.H,Me(NO,)CO^ [3:6:1]. [167°]. Formed by 
oxidation ot s-nitro-m-xylene with KMnO, and 
acetic acid (Th6l, B. 18, 360). Silky needles, v. 
sol. water.—BaA', 4aq. S. '308 at 16°.' N/'cdles. 
Nitro-m-toluio acid 

O.H,Me(NOJCO^ [8:4:1]. [214°]. Formed by 
oxidation of crude nitro-xylcne ffieilstcin a. 
Kreusler, A. 144,168; Eemsen a. Kuhara, Am. 

8 426) and, of nitro-isooymene (Kelbe, A. 221, 
161). — NH 4 A‘ 2aq. - MgA', 7aq.— CaA', 2aq. — 
BaA',4aq: very soluble needles. “ 

JSihyl ether EU'. [65°] (B. a. K.). 
Amide. [161°] (B. a. K.]. 

Nitrile C.H,Me(N 04 ). 0 N. [80°]. 
Hitro.^-tolaio aoid 

C,H,Me(NO,)(CO,H) [4:3:1]. [190°]. Formed 

by boiling oymene or p-toluio acid with fuming 
HNO, (Noad, A. 63, 297 ; Fitticdy A. 172, 
309; Fittig, A. 168, 261; Ahrens, Z. [2] 6, 
102). MonocUnio prisms, si. sol. cold water.— 
BaA'gdaq.—CaA',3aq.—CuA',4aq.—CUjA',(OH)j. 
—Cu,A'j(OH) aq (Noyes, Am. 10, 47^.— 
Pb(OH)A'.—AgA'. Ihe ethers MeA'and EtA' 
are crystalline. 

Nitro-p-toluie acid 

O.H,Me(NO,)(CO.,H) [4:2:1]. [181°]. Obtained 
by heating its nitrile with HClAq at 196°. Long 
needles.—BaA',4aq.—BaA',6aq (Noyes, Am. 10, 
472).—CaA',2aq.—CuA'jUq.—AgA': needles. 
Amide. [163°]. Slender needles. 

Nitrile C,H.Me(N 04 )CN. [99°] (G.; W.); 
[101°] (N.). Formed from (3,1,4)-nitro.p-toluid- 
ine by Sandmeyer’s reaction (Glock, B. 21,2662; 
Weise, B. 22, 2429,* Von Niemeutow4ki, J. pr. 
[2] 40, 4; 21, 1635, 1992). Needles (from alco¬ 
hol). Yields on redaction with tin and HCl 
the eompoimds (C,HjMoCy)sNjO [182°] and 
C,H,Me{NHJCN [94*]. Does not form an imido- 
ether when treated with aloolmUo HCl (Pimier, 

B. 23,2919). f 

A nitro-toluio aoid [218°] was obtained by 
Ahrens together with the aoids [219°] and [190°] 
by the action of HNO, on crude xylene. 
Di.nitro-o-toluie acid 

C, H,Me(NOJ.OO,3 [2:6:8:!]. [206°]. Formed 

by nitrating o-toluic acid (Jacobsen a. Wierss, B. 
16,1967; Bacine, A. 239, 77). Needles. Yields 
di-nitro-phthalio acid [226T on oxidation.— 


BaA',2aq: v. e. sol. water. 
Methyl ether MeA'. 
Di.nitr»«-tolnic aoid 


[74*]. Needles. ■ 


C.H,Me(NOJ,CO,H [4:8:6:!]. [168°]. Fomed 
by nitratiog P'toloio aoid (Br(iex&eri B. 1678). 
Plates (from W water).—"KA'Saq.—Oa^', 2aq.-^ 
BaA',2aq.—AgA'. 

Blnitro^tolnie acid 

0,HJIe(No3 .CO, H [4:2:6:!]. [188^. Formed, 
r witl> the isoctcttde [949°], by ni tra t in g 


(3, 4, l)>nitco.tolaio acid (Boxansky, B. 22, 
3670). Badiating needles. Yiel^ (l,4,M-di. 
uitro-tolnene on heating'with dilnto HOl at 
260°.—NaA' 8aq.—BaA', 2Daq.—OaA',2aq. 
Bi-nitro-p-tolnic acid 

C.H,Mo(No 5,0O^ [4:2:3:!]. [249°]. Formed 
as above (B.). femetrio prisms.—OaA'.aq.— 

BaA', 4aq: long needles. _ 

NITBO-ffi-TOLBIC ALDEHYDE O.H,NO, i.e. 
C,H 3 MetNO,)OHO. An oil, formed as well as 
di-nitrp-m-toluio aldehyde <fll2°], by nitrating 
m-toluio aldehyde (Bornemann, B. 17,1478). 
NlTBO-o-TOLDIDINE 

'O.H.Me(NH,t(NO,) [1:2:8]. [97°]. Obtained 

from acctyl-o-toluidine by nitration and saponi¬ 
fication (Lellmann a. Wiirthner, A. 228, 240), 
and also byheatingits sulpbonio acid with dilute 
n,SO, at 180° (Nietzki a. PoUini, B. 23,138). 
Prisms (from dilute alcohol). 

Acetyl derivative. [168°]. Plates. 
Nltro-o-toluidine C.H,MB(NH,)(Nqj [1:2:4]. 
[107°]. Obtained by nitrating o-toluidine (1 fit.) 
dissolved in H,SO, (10 pts.) (NOlting a. Collin, 
B. 17, 268) and by reduction of (4,2, l)-di-nitro- 
toluene [70-6°] (Gracft, A. 229, 343; qimprioht, 
B. is; 1400; Anschutz, B. 19,2161). Orange 
monoclinio prisms. Sweet taste.—B',H,S 04 : 
plates, decomposed by water. 

Acetyl derivative [161°]. Needles. 
Nitro-o-toluidine 0,H,Me(NBL,)(NO,) [1:2:5]. 
[128°]. Obtained from its acetyl derivative 
which is got by nitrating acetyl o-toluidine (Beil- 
stcin a. Kuhlberg, A. 168,'\}46). Small lemon- 
yellow needles (from water). 

Acetyl derivative [197°]. Needles. 
Nitro-o-toluidine O.H.Me(NH. 4 )(NO,) [1:2:6]. 
[92°]. Formed by reduction of (6, 2, l)-di-nitro- 
toluene (Cunerth, A. 172, 223; Ullmann, B. 17, 
1967). Formed also, together with the (1, 2, 4)- 
isomeride, by nitrating o-toluidine in presence of 
a large excess of HjSO, (Green a. Lawson, pnv. 
com.). Bright yellow slender needles.—B'HCl. 
Acetyl derivative [168°]. Needles. 
Benzoyl derivative [167°].’ 
Nitro-m-toluidine 0,H,Me(N^)(NOJ [1:3:6]. 
[184°]. Formed from its acetyl derivative, which 
is got by nitrating aoetyl-w-toluidine (Beilstein 
a. Kuhlberg, A. 168, 848). Obtained also by 
heating the ethyl ether [64°] of nitro-cresol 
[129°] with NH,Aq at 150° (Staedel, A. 259, 
214). Needles, v. sol. alcohol. Yields tolylene- 
p-diamine [64°] on reduction (Filcti a. Cross, O. 
18, 298). 

Acetyl derivative]\<i^). Cubes. 
Hitro-m-toluidine OjH3Me(NH,)(NO,)[l:3:4]. 
[109°]. Formed by heating the ethyl ether [61°] 
of nitro-cresol [60°j with N*l,Aq for 8 hours at 
160° (Staedel, A. 269, 228). Golden plates, m. 
sol. alcohoL ” 

s-Nitro-m-tolnidine 

C.H,Me(NH,){NO,)[l:8:6]. [98°]. Formedfrom 
s-di-nitro-toluene (Becker, B. 16, 1138; Nevile 
a. Winther, 0. J. 41, 416; Staedel, A. 217,199). 
Needles.—B'HCL [66°]. Prisms. 

Benzoyl derivative. [177°]. 
Nitro-m-toluidine 0,H.Me(NH,)(NO,) [1:8:9]. 
[63°]. Formed by reducing (3, 8, ll-di-nitro. 
toliibne (I^prioht, B. !8, !40!).—B'HCL— 
B'ASO,: tables, v. soL hot water. 

Acetyl derivative [186°]. Needles. 

, Bltzo-p-tolaidlne C,Bi|iIe{NHJ(NOJ [1:4:8]. 





Futuuiii £r(.uii ueutTl-p-iolnidba by nitra¬ 
tion and bydrolysia (BeilBtain a. Enhlberg, A. 
166,98; Lorena, A. 172,177; Habner, A. 208, 
818i Oosaok, B. 18,1088; EhrUoh,jB. 16,2009; 
Oattermann, B, 18,1483; Lellmann, A. 221, 7; 
Editing. £.17,268). Formed also b^heatingnitro- 
p-oresol with NH^q at 180° (Barr, B. 21,1643). 
Bed inonoolinio prisms, a;o:c-l'368;l:l'766; 
A=64° 61' (Panebianco, G. 9, 368).—B'HOl.— 
B'HNO,: oiTstals, decomposed by water.’ 

Acetyl derivative [95°]. Needles. Re¬ 
duced by means of ammonium sulphide at U° to 
{0,HjMe(NHAo)j^sO [196°j and the compound 

OAMe<^^^^0 [234»], wheifea B'HCl, 
and B'HNO. (Bankiovitch, B, 22, 

139^^ 

Triehloroacetyl derivative [65% 
Valeryl derivative [68% Yiolls on re- 

auction 0,H,Me<^^^^.0,H, [145^. 

BcnsopJ dcHoofioe [HS°]. Needles., 
Nitro-p-toluidine 0,H,Me(NH,)(NOj) [1:4:2]. 
[77'6°]. Formed by reduction of (4, 2,»l) di- 
nitro-toluege (B. a. E.) and, together witji a 
small quantity of the preceding isomeride, by the 
action of nitric acid on a solntion of p-toluidiue 
in HjSO, (Hubner, B. 10, 1710; Nolting a. 
Collin, B, 17, 203; Foth, A. 23% 299). Mono- 
clinic needles.—B'HCl. [220°].—B'HNO,.— 
B',H,SO,2aq: stellate needles. — B',AgNO,. 
[132°]. Greenish-yellow crystals (Mixter, Am. 
1, 241). 

Acetyl derivative, [144’6°]. Needles 
(Wallacb, A. 234, 353). 

Bemoyl derivative [172°]. Pale-yellow 
prisms (Beli, 0. N. 30, 202). 

Si-nitro-o-toluidine 

0,H^e(NH,)(N0J,[l:2:3:6]. [208°]. Formed 
from di-nitro-o-oresol and its ethers by the action 
of NH, (Staedel, B. 14, 900; A. 217, 186, 203; 
Van Bomburgh, B. T. G. 3, 398; Barr, B. 21, 
1643). YeUow jy^isms (from xylene). 
Di-nitro-m-tclnidine 

0,H,Me(NHJ(N0,),[l:8:4:6]. [193°]. Formed 
from the ethyl ether of di-nitro-in-bresol and 
NH,Aq at 100° (Staedel, A«269, 220), and from 
O.H,MeBr(NOJ, and NH, (Jackson, B. 22,1232). 
Formed also by reducing ( 7 )-tri-nitro-tolneno 
(Hepp, A. 216, 368). Vellow crystals, yielding 
di-nitro-tolaene [71°] on elimination of NH,. 

W . nitre -p - tolnidine C.H,Me(NHJ(NO,), 
[1:4:3:6]. [168P]. 8. (CSJ-32 at 18°. Formed 
by nitration of acetyl or benzoyl jp-toluidine and 
hydrolysis of the product (Beilstein, B. 13,242; 
Hubner, A. 222, 78). ^rmed also by the action 
of ammonia on the ethers of di-nitro-p-cresol 
(Staedel, A. 217,183). Needles, si. sol. alcohol. 
Yields chrysanisio acid on oxidation. 

Acetyl dersoaffoe[196°]. Needles. Yields 
on redaction an azoxy- compound [236°], an azo- 
compound [244°], and OA^.O, [266°]. The 

compounds 0,H,Ue(NOJ^j^^OMe [246°] and 

OAMe(NHJ<N®-g^O [266°] may also be 

got to redustibn (Bankievitoh, B. 21,2404). * 

Triehloroacetyl derivative [142®]. 
Prisms or needles (Friederiol, B. 11, 1976). 
Bene^l derivative [186°]. Needles. 
Tot. lu. 


ess 


An isomeric body [208°] is got b7 nitrating bens- 
oyl-{2,l,4)-^trb-tolaidine (Oraertb,A. 172,229). 

lli • nitre -p- tolnidine 

[1:4:^6]. [168°]. Formed from tri-rntro-tmuene 
[82°] and ammonium sulphide (Tiemann, B. 8, 
218; Beilstein, £,13,242; StaeM A. 226,884). 
Needles, t. sol. alcohol. 

Di - nitre - p - toluidine OJH,M{((NHJ(NOJ,. 
[94°]. FoiSoed by heating (§)-tri-nitro-tolnene 
with alcoholic NH, at 100° (Hepp). Golden 
needles (from HOAe). 

Tri - nitre - m - toluidine C,HMe(NH,)(NO,), 
11:3:2:4:6]. [136°]. Formed by the action of 
NH, on the ethyl ether of tri-nitro-m-oresol 
(NMting a. Salis, £. 15, 1864; A. Ch.[6] 4,128; 
Staedel, A, 269, 222). Small cubes, sol. alkalis, 
formingia red solution. 

NITBO-p-TOLUIDIBE STOPHONIO ACID 
O.H,Me(NH,,)(NO,)(SO.H)[l:4:2:5]. S. -1603 at 
15°. Formed by sulphonating nitro-p-toluidine 
(Limprioht, £. 18,2183 ;’Foth, A. 230,298).— 
EA'aq.—BaA',4aq.-ApbA',3Jaq? , ’ 

Dl-NITEO-TOLYl-AOETIO ACID 
C,H,Me(NOJ,.CH,.CO.,H. [173°]. Formed .by 
nitration (Senkowsky, M. 9, 856). Yielde"tho 
ethers MeA' [41°] and EtA' [68°] crystallising 
in needles. 

KITEO^-TOLYI-AMIDO-ACEIIC ACID 
[1:3:4] C,H,Mo(NO,).NH.CI^.CO,H. [190°]. 

Formed fronvritro-p-toluidius and bromo-acetio 
acid (Pldchl, £. 19, 9; Leuckhart, £. 20, 24). 
Prisms. —NH,A'.—BaA',Jaq.—PbA',: purple- 
red needles. 

Ethyl etherMk’. [05°]. Needles. 

NITEO - 0 - TOLYhAMIDO - BENZOIC ACID 
[3:4:1] 0,H,(NO^(NHO,H,).CO,H. [211°]. 

Forfced by heating o-toluidine with bromo-nitro- 
benzoic acid (Hei^nsleben, £. 23,3451). Brown 
needies.—NaA'xaq: red needles. 

Ethyl ether EtA'. [106°]. Leaflets. 

m-Nitro-p-tolyl-smido-benzoio acid 
O.H,Me.NH.C,H,(NO.J.CO,H. [257°]. Formed 
from p-toluidine and bromo-nitro-benzoio acid 
(Sehopff, £. 22, 3288; H).—NaA': dark-red 
needles. 

Ethyl Other EtA'. [115]]. Leaflets. 

NITRO-DI-p-TOLYt-AKINB 
NH(C,H,)(0,H.NO,). [85°]. The beneoyl 

derivative [167°] is formed, together with 
that of di-nitro-di-tolyl-amin# [191°], by nitra¬ 
ting benzoyl-di-p-tolrl-amine (Lellmann, £. 16, 
831). • 

Hexa-nitro-dl-p-tolyl-amine 
NH(C,HMe(NO,Jj,. [258°]. Formed from dl- 
tolyl-nitrosamine and faming HNO, (Lehne, £. 
13,1646). Trimetrio crystals. 

NlIBO.I0i,YL-lSOBUIYBIO ACH) 

[1:3:6] O.H,Me(NOJ.CH,.CHMe.CO,H! [189°]. 
Fornmd from iodo-isobntyl-toluene and dilute 
HNO; (S.G. 1'12) at200°(Eflront,£.17,2326).— 
AgA': nolourless plates. 

HimO-mYIENE-DUMINE 0,H,N,0, 4,4. 
0,H,Me(NO,)(NH,), [lai:2:6]. [164°]. Obtained 
from its acetyl derivative [26S°], which is 
got by nitrating di-acetyl-tolylene-diamine (Yie- 
mann, £. 3,9; Ladenbfirg, £. 8,1211). Needles, 
with violet reflex. Yields a di-bensov) 
rivatxve [246°] (Buhemann, £. 14, 2666). 

Nitrc-telylene-diamise. BerAoyl deriva¬ 
tive C,H,Me(Naj(NHJ(NHBz) [1:2:6:4).’[1S9°]. 

' 6S 
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Formed by redaoing beQzoyl*di>&itro>toloi^ine 
(Habner, A. 208,817). Bed needles (bom water!. 

Hitro-tolylene-diamine 0 ,H 2 Me(NO.,)(NHj, 
[1:6:1:2] ? [132“). Formed by reducing (6,4,?,1)- 
tri-nitro-toluene (llemann, B. 8, 218). Bed 
prisms (from water). , 

Tri-nitro-tolylene.diamine 
C.Me(NO,),(NHJ, (1:2[4:6;3:5]. [222“]. Formed 
bom C,Me{NOj),Br,and alooholio Nl^ (Palmer, 
J3.21, 3501). Small yellow prisms. 

NITBO-TOlYLBUE-TETEi- METHYL-DI- 


AMINE C.H,Me(NOj)(NMej 2 . [63°]. Formed by 
nitration (Niementowski, B. 20,1888). Prisma. 

DIJIITBO-DI.TOLYL-ETHYLENE-DIAHINE 
C.;H,(NH.C.HjMe.NO,)j. [195°]. Formed frdm 
(3,l,4)-nitro-toluidine and ethylene ^^bromido. 
(Gattermann a. Hager, B. 17, 779). Bed plates. 

NIXEO-XOLYL-HYDEAZINE SVIPHONIC 
ACID OAMe(NO,)(NA)(SO.H) [1:2;4;5]. 
Formed bom nitro^-diazo-toluene sulphonio 
acid and a cooled solaCloa of SnCI, (Limprieht, 
■55.18,2194). Jables.—BaA','Iaq: yellow prisma. 
NITEO.mYt.METHYl.ENE-PHTHAEIDE 
, C=:C(NOJ.C,H, 

OJSX \ . [?44°]. Formed from 

''COh 


tolyl-metbylene-phtholido by the action of nitrous 
,0(NOJ.Cn(NOJO,H, 
acid, the resulting \ 

'CO.O 

[133°] being boiled with dilute alcohOl (Heilmann, 
H. 23, 8163). Needles. 

HIXEO-TOLYL - METHYIENE - PHTHAIIM- 


X=C(NO,).C,H, 

1DINEC,H,< X . [159°]. Formed 

\co.Nn 

bom tolyl-mothyleno-pbthalimidino and nibous 
acid (Heilmann, B. 23, 3161). Needles (bom 
alcohol). 

NITEO-ra.TOI.YI,-PEOPIONIO ACID 


C,H,Me(NOJCjH.COjH. [130°-136°]. Formed 
from (2,5,lj-iodo-i3obatyl.tolueno and HNO, 
(S.G.l-25)at200° Effront, B. 17,2327). Needles 
(from water). 

DI.NITEO.DI.TOI.YL.PEOPIONIC ACID 
(0,H,MeN0j),CMe.C0,H. [129°]. Formed, 

together with tht tetra-nitro- acid *226°] by ni¬ 
trating di-tolyl-propionio acid (Haiss, B. 15, 
1476). Yellowish crystals. 

DI.NITEO.DI.o.mYX-SDIJPHAZIDE 
0,,H„N,0,S ».e. 

[2:4:l]O.H,Me(NO,,).NH.NP.SO,.OA(NO.,)Me 
[1:4:2] ? [142°]. Obtained by the action of alco¬ 
holic SO, upon nitro-o-diazo-toluene (Limpricht, 
B. 20,1241). Small yellow prisma. 

NITRO-TOLYL-THIOCAEBAMIC ETHEE 


[1:2:4] O.H,Me(NO,).NH.CS.OEt. [96°]. Formed 
-by boiling with alcohol nitro-tolyl-^ocarbimide, 
rybioh is produced by the action of Ao,0 on 
phenyl-nitro-tolyl-thio-urea (Steudemann, Z. 16, 
2337). Needles, t. sol. alcohol. 

NI1!BO.IOLYI.-THIO.FSEAB. The following 
compounds hare been prepared by Steudemaim 
(B.16,2887) bom OAMe{N0.1(Na,) [1:2:4]: 

Na,.OB.NH.O.H,Me(N0.3. [176°]. 

[4:1] OAMe.NH.CS.NH.O.H,Me(NOJ. [169°]. 

Ca(NH.OJH,Me(NOJ),. [207°]. 

DI-NITEO-OI-p-TOLYC-UEEA 
GO(Nao,H,JIOJr [0. 233°]. Formed bom 
^i-p-tolyl-guanidme, ^eohpl, and HNO, (S.G|. 


1’4) (A. G. Perkin, 0. A 37, fSBS). Nec.dlcc (bom 
xylene). 

NITEO-DEACIL v, Nitbo-di-oxt-pyrimidinb. 

Nima-DEAHIDO-BENZOIO ACIDS. The 
three following acids are obtained by boiling the 
three di-nibo-nramido-benzoio acids with aqueous 
NH, (Griess, B. 5,193) :- 
C.H4NOd(NH.CO.NH,).CO.a [6:8:1]. Oiystola. 
OA N«3 NH.CO.NHJCO,H [4:3:1]. Needles, 
CA(NO,)(NH.SO.Na4COa [2:3:1]. Plates. 
Theisomerio 04 I,(NO,)(Na.CO.Na,)CO,,H[ 5 : 3 :l] 
is formed, together with nitro-di-uramido-benzoio 
raoid, by the action of potassium oyanate on 
nitro-amidolbenzoio acid (Griess, B. 17, 2184). 
It yields the salt BaA', 5aq. 

Nitro-diuramido-benzoic acid 
(NH,.CO),N.C,H,(N0.)00,H forms crystals (con- 
taining ?aq), and yields the salt BaA'jYjaq. 
Three oryB|allino di.nltro-»t-uramido-benzoio 
acids are got by nitrating m-uramido-benzoio 
sold. A di-nitro-|;-ummido-benzoia acid is formed 
by .nitrating p-nraSiido-benzoic acid. 

NITE0D8 ACID v. Niirooen, p. 567. 

NITEODS ETHEE v. ETnYo NixniTB. 

KITEO-DVITIC ACID *■ 

0,H,Mo(NO,J(CO,H),[l:a::3:6]. [227°]. Formed, 
together with an isomerido C|,H,NO„ Jaq [2.50°] 
by nitrating ur^tio acid (Buttiiiger, B. 9, 804; 
A. 189,171). Prisms (containing 2aq).—K,A" aq. 
—BaA"aq.—CaA"3aq; needles, m. sol. hot 

NITEO-VALEEIO ACID C,H,(NO.J.CO,H. 
Formed by the action of nitric acid on isovaleric 
acid and on di-isoamyl ketone (Dcssaignes, A, 
79, 374 ; Bredt, B. 16,2319; Brazier a. Gossleth, 

A. 75, 262; Schmidt, B. 5, 602). Monoclinic 
tables.-.-AgA': prisms (from hot water). 

DI-NITBO-VINYL-FHEFTOANE 
0,H,(NO,)O.CH:CH.NO,. [144°]. Formed by 
nitrating vinyl-furfurane (Priobs, B. 18,1362). 
Yellow needles. Yields a dibromido [111°]. 

NITEO-VINYL-PHENOl. Uethj/l deri¬ 
vative C.H,(NO,)(CH;CHj'NO,)OMe [3:1:4]. 
[163°]. Formed from the methyl derivative of 
p-coumario acid and HNO, (Einhorn a. Grab- 
field, A. 243,369). Yellow needles (from alcohol). 

o-NlTRO-o-XYLEiNE C,H,Me,(NO,) [1:2:4]. 
Mol. w. 161. [29°]. (258°). S.G. S 1-139. 
Formed by nitration of o-xylene (Jacobsen, B. 
17, 160). Long yellow prisms. 

c-Nitro-o-zylene C„HjMo,(N04 [1:2:3]. (250® 
i.V. at 739 mm.). S.G. 1-147. Formed, toge¬ 
ther with the preceding i3omoride,'t)y the action of 
HjSO, and HNO, on o-xyleno (Halting a. Forel, 

B. 18, 2669). Liquid. 

e-Nitre-(»-xylene ^ C,H4de,(NOA [1:3:2], 
(225°) at 745 mm. S.G. ** 1-112. Formed from 
nitro'-xylidine [78°] by c’iminating NH, (Gre- 
vingk, B. 17, 2430), and, together with the 
(l,3,4)-lsomerida, by nitration of wi-xylene with 
HNO, and H,SO, at 0° (N. a. F.). Liquid. 

i-Nitro-wi-xylene C,H,Me,(NO,) [1:3:4]. (244® 
cor.). S.V. 164-5. Formed by nitrating m-xylene 
(Harmsen, B. 13,1668) or its dihydride (WaUaoh, 
A. 258,330), and by eliminating NH, bom nitro- 
xylidine [128°] (G.). Liquid. 

•• s-Nltro-m-xylene 0,H,Me3(NO,) [1:8:6], 
[75°]. (263° LV.) at 739 mm. Formed by 

eliminating ME, bom nitro-xylidine [70*1 
(Wroblewdy, A. 207,94 i Bl. [9] 84, 382; ThO], 
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B. M, 860; NBlting a. Ford, B. 18, 2678). 
Meedles, volaiile with steam. 

Hltro-p-iylene bAMa,(NO,) |1:4:9]. (239° 

i.^) at 789 mm. 8.G. -l-isg. Formed by 
ntttation of i>-xylene (Jannasoh, A. 176, 65; 
N.a.F.). Liquid. ’ 

w-Sitro-m-iylene 0,H,Me(CH,.N0J. Formed 
by the action of alkalis followed by HOlj on 

\ 4 (Hoilmann, B. 23, 

\C0.0 ’ • ’ 

3164). Oil, with irritating odour. 

Di-nitro-TO-xyleae 0„H,Me,()10J, [1:3:4: A 
Mol. w. 190. [82®J. Formed, together with the 
isomeride [93®], by nitrating ?»-xylene with HN0, 
and HjBO, at 6® (Grovingk,!?. 17,2432). Plates, 
V. sol. alcohol. 

Di-nitro-m-xylene 0.]Eytfe,(NClJ)a [1:8:4:6]. 
[93®]. Formed by nitrating tn-xflene or its di- 
hydride (Luhmann, A. 144, 274; Fittig, A. 148, 
6; Wallach, A 258, 332). •■Crystals (from alco- 
holh 

Di-nitro-jj-xyleno OAMej(NOJ,;<^-4:2:3]. 
[93®]. Formed, together with the isomeride 
[124°], by nitrating ji-xylene (Hammer, 21. [2] 
9, 434 ; Fittig, A. 130, 307; 147,17; Jannasch, 
A. 171, 79; Nolting, B. 19,144; Lellmann, A. 
228, 2.72). Monoclinic crystpJs. Yields xylylcne- 
dianiino [75®J. * 

r, C.H,Me,(NO,^, [1:4:2;G]. 

[124®], Needles. 

Di-nitro-p-xylene* OjHjMe2(NOj),[l:4:2:5]. 
Formed in small quantity by nitrating ^J-xylene 
(L.). Long yellow needles (from alcohol). 

Iri-nitro-OT-xylene C,nMe 2 (NOJ, [1;3:2:4:6]. 
Mol. w. 241. [o. 182®]. Formed by nitration of 
wt-xyleno or its dihydrido (Luhmann; Grevingk; 
Tilden, C. J. 45, 410; Wallach, A. 258, 333). 
Crystals, insol. hot alcohol. 

Tri-nitro-p-xylene 0,HMo,,(NO,), [1:4:2:3:6]. 
[ip^. Formed by nitration of ^)-xylene (Fittig; 
Nolting, B. 19, 145). Crystals (from benzene). 

NITRO-nt-XYLENE PHOSPHONIC ACID 
C,H,Me,(NO,)PO(OH).,. Two acids of this for¬ 
mula, [100®] and [182®], are formed by nitrating 
»»-xylene (a)-phoaphonio acid (Weller, B. 20 
1722; 21,1492). From»--xylene (/8)-pbosphonio 
acid an isomeric acid [107®] is obtained, and 
another isomeride [224®] may be obtained from 
p-xyleno phosphonio acid. 

HITBO-m-XYLENE STOPHOMIC ACID 
a,H.,Me,(NO,J(SO,H) [1:3:6:4]. [132®]. Formed 
by sulphonating nitro-m-xylene and by nitrating 
f»-xylene (o).Bulphonio acid (Harmsen, B. 13, 
1558; Limpricht, B. 18,2191; Claus a. Schmidt, 

H. 19, 1418). Crystwis. NaA'aq_NaA'Yan.— 

KA'.—NH,A'.—BaA'.j3Jaq.—CaA'.Oaq. ,8. 6-36 
at 18®.—MgA'j 8i*i.—CuA', Oaq.—PbA'. 4aq.— 
AgA' aq. 

Amids [179»] (LA; [187®] (0. a. S.). 
Ohloridt [98®] (L.). 

Kitrc-m-xylene sulphonic acid 
OAM^(NOd(SO,H) [1:3:5:4]. [100®]. Formed, 
with the preceding and succeeding acid, by 
nitrating (l,3,4)-iylene sulphonic acid (0. a. S ) 
Plates.—KA'.—NaA'aq.-BaA',14aq.-CaA'6ai 
—PbA',8q.^uA',Gaq.—AgA'aq: needles, y. 
sol. water. 

Amidt [108®]. Needles. 

Ohloridt [97®]. \ 


Nitro-m-zylene lalpheoic acid 
C,H,Me,(NOJSO,H[l:3:2:4]. [144®]. Formed 
as above ( 0 . a. 8 .). IPlates (oontaining aq).— 
^ ,a<j—NaA' aq.—iaA^.—OaA',.'-tb^- 
CuA'2aq.-AgA'iaq. 

CAfortde^[96°J, Needles. 

Amide [172®]. Needles. 

Di-nitro-xylene sul. honio aSid 
C.HMej(NOJjSO,H[l:3:0:9:4]. [70®]. Fonned, 
as well as the following isomeride, by nitniticg 
m-xylone sulphonio acid (Claus a. Sohmidt, B. 
19,142,5). Plates.—KA'.- NaA' aq.-BaA'.laq. 
— BaA',2Jaq. — CaA',6aq. — PbA',4Jaq. — 
t-uA , 4aq: pale-greeu plates. 

Chloride [118°]. Crystals. 

Am de [158®]. Needles. 

Di-nitro-xylene sulphonio acid 
C.HMe 2 (N 0 J.,S 0 jH [1:3;C:3;4]. Needles (con¬ 
taining 2aq) (Limpricht, B. 18, 2192; 0. a. 8 .). 
— NaA' an. - KA'. - Bn A'.. 3aq. — CaA', 3iaa. — 
CuA'j2iaq.—Pb^'j 3Jaq : prisms. 

Chloride [123°]. Prisms. * 

Amide [193°]. Prisms. 

KITEO - m - XYLENOL C,H.NO. , i.e. 
O.H,Me,(NO.J(OH}[l:3:i:4]. [68-5®]. Formed 
by nitrating m-xylenol (Lako, A. 182, 82). 
Needles.—KA' 3aq: dark-red plates. 

Nitro-m-xylenol C.H.,Me,(NOJ(OH). [95®]. 
Formed by the action of nitrons acid on the 
nitro-xyIid,'ne obtained by partial reduction of 
di-nitro-ra-xylene (Pfaff, B. 10, 010, 1180). 
Needles.—KA' 2aq: red crystals. 

Methyl ether MeA'. [67®]. Needles. 
(o)-Nitro-p.xylenol 

A,H,Mo,(NO,)(On) [1:4:6:3]. [116°] (0.); [122®] 
(O. a. 8 .). Formed by oxidising nitroso-n-xylo. 
nol (the oxim of pblorone) with alkaline iCPeCy, 
(Oliveri, Q. 12,102; Goldschmidt a. Schmid, B. 
18, 609). Needles, sol. hot water. 

(j3)-Nltro-p.xylenol G.H^e,(NO,)(OH). 
(236®). Formed by nitrating o-xylenoi (0.). 
Oil.—BaA'j: purple scales. 

( 7 )-Kitro-p.xyleaol. [89®]. Formed by heat¬ 
ing p-xyienol sulphonio acid with fuming HNO, 
(0.). Light-yellow scales.-KA'aq.—BaA', aq: 
light-^ellqpr scales. 

Nitro-p-xylenol C„HjMe,tNO,)(OH) [1:4:3:6]. 
[91 ]. Formod by the aotion of nitrous acid on 
the corresponding nitro-xylidine (Von Kosta- 
necki, B. 19, 2320). l^jiff-coloured plates; 
perhaps identical with the preceding isomeride. 

Nitro^-xyleno’. B^hyl ether 
0 „HjMoj(N 02 )(OEt). (% 6 ®]. Formed from p. 
xylidine by nitration and treatment with nitrous 
acid (Nolting, Witt, a. Forol, B. 18, 2667). 
Di-nitro-o-xylenol 

0,HMe,(N0J,(0H)[l:2:8:6:4]. [128®]. Formed 
as a by-produot by nitrating o-xy4one (NOlting 
a. Piok, B. 21 , 8158). Obtained also from (1,^4). 
x)tidine. Needles, si. soh cold water. 
IJi-nitro-o-zylenol 

O.HMe.,(NOJs(OH) [1:2:3:4:6]. [82°]. Obtained 
by riStrating and diazotising ( 1 ,2,3)-xyUdiiie (N. 

а. P.). Orange-yeUow needles, m. sol. water, 
Di-nitro-p-xylonol [ 121 ®]. Formed from B- 

xylenol, H,SO„ an4 HNO, (Kostaneoki, B. W, 
2321). Yellow plates (from water). 

HIIEO-m-XYLENOl SDLPEONIO ACID 

б. HMe^(NOJ(OH)(SO,H)[l:3:a*8:4]. Formed 
from mtro-xyhdind solphonio a<ud by the diazo 
reaction (Limpricht a. Sartig, B. 18, 2190; JL. 

s 8 3 
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380, 840).—BaA',Ssq.—PbA'y^SEui. TheafA^I together u the noOb mabib. The appUoatios 
dtrivative forms 0,HMe,(N0J(0Et)(S0,E} aq, of the tens noble to metals la a anrriTU of the 
orTstallumg in plates. alohemioal notion of a olose connexion between 

KiTBO - m - XT):il]>IKS d^. physioal'andmomlproperties. Qold was regarded 

CJBt,Ma,(NOJ(SHJ [1:S:5:4]. [76°]. Formed by the alchemists as file purest metal, as that 

from acetyl-m-xylidine by nitration and saponi- which most nearly approached their ideal ele- 
fication (Wroblewsky, A, 207, 91; NSlting a. ment. As gold did not change when heated in air, 
Forel, B. 18, 2877). Or*oige needles. , and did not dissolve in any single acid, these two 

Acetyl derivative. [178°]. Needles. propertks came to be looked on as obaraoter- 
Nitro-m-xyUdine istio; and when'these properties were found to 

0,HjMe,(N0.J(NH2)[l:3:6:4]. [123°]. Formed belongialso to certain other'metals these other 
by redaction of di-uitro-m-xylene (Fittig.jl. 147, metals were placed in the same class ns gold, 
18; Wallaoh, A. 2S8, 332) and by nitration of Kilver dissolves in nitric acid, but it does not 
(l,8,4)-in-xylidine (1 pt.) dissolved in H,SO^ change by h&ting in air; hence Ag was often 
(10 pts.) (NSlting a. ColUn, B. 17,2C5). Orange classed with An as a noble metal. The term 
needles.—B'HCl.—B'jHEO,.— noble is applied in this article to the seven metals' 
Acetyl derivative. [160°]. “ named above, as a oonvonientform of expressing 

Diacetyl derivative. [116°]. the fact thjt these metals have many properties 

Ritro.s-)n-xyUdine in common, jrhe seven metals are all found un- 

0,Eyi4e,(NO,)(NHj) [1:3:4:6]. [64°]. Formed by combined in nature; they are all very lustrous, 
nitration of s-m-xylidinAdissolved in 10 pts. of heavy, generally ductile and malleable, hard 
ikmo. H.,SO^ (NOlting a. Forel, B. 18, 2679). (except An); some Hfe not oxidised by heating 
Tellow needles. 'Volatile with steam. in air, others combine with O at high tempe- 

Nitro.4n-xyUdine ratures.!* 

C,H,(OH,)j(NOJ(NH.J[l:3:2:.l]or[l:3:4:2]. [78°]. Au has been known from prehistoric times. 
Formed by reduction of di-nitro-w-xylene [82°] — ... . .. 

with alcohoUc ammonium sulphide (Grevingk, 

B. 17, 2426). Yellow needles, sol. hot water. 

Acetyl derivative. [149°]. White 
needles. 

Nitro^-xylidineO,H,Me,(NOJ(Nli^[l:4:6:2]. 

[142°]. Formed by nitration of aoetyl-p-xylidino 
and saponihoation, or by nitration oi p-xylidine 
dissolved in cone. H,SO, (NOlting, Witt, a. Ford, 

B, 18, 2666). Formed also by reducing di-nitro- 
p-xylene (Eostanccki, B. 19, 2318). Brownish- 
yellow crystals. On reduction it gives the pare- 
diamine [147°]. 

Acetyl derivative. [168°]. Needles. 

»ltro^.xylidineC.H,Me,(N 04 (NH 2 )[l: 4 : 3 ; 6 ]. 

[96°]. Formed by reduction of di-nitro-p-xylene 
[128°] (Fittig, A. 147, 22; Kostauocki, B. 19, . 

2820). Needles (from alcohol). smeU). In 1845, Glaus separated a sixth metal 

Acetyl derivative. [180°]. Needles. from Pt ore from tbs Ural, and (tailed it rathe- 
Si-nitTO-p-xylidine nium, in allusion to Bussia. 

C^Me,(NOJ,(NH.,) [1:4:3!6:2], [203°h Formed Bu, Bh, Pd; and Ir, Os, Pt, form the second 
from tri-nitrckp-xyftne and alcoholic NH, (Nolt- and third sections or families of Group VIII. in 
ing, B. 19,146). Needles (from HOAc). the periodic classifioatlbn of the elements; the 

Bi-iitro^xyUdlne [192°]. Formed by reduo- first family of this group is composed of Fe, Ni, , 
tion of tri-nitro-xyleno (Bussenius a. Eisonstuck, and Co. Au belongs to Group I.; it is a mem- - 
A. 118, 166; Beilstein, A. 183, 46). Yellow ber of the family Cu, Ag, Au. As Cu follows 
needles. c « immediately after Fe, Ni, Co in the lo»p penod 

NITSO-X'YIiISIHE fllTIraORIC ACID beginning with E and ending with Br, and as 
0,HMe,{NOJ(NH,)SO,H [l;3:i:6:4]. 8. -0818 at Ag follows Bn, Eh, Pd, in the long period Eb to 
8°. Formed by nitrating xylidine salphouic I, so Au is placed in immediate succession to 
acid (Limpricht a. Sartig, B. 18, 2189; A. 230, Os, Ir, Pt in the lo^ period which, when it is 
838). Needles. — KA' liaq. — BaA'j l^aq. — complete, will begin with' an alkali metal re- 
PbA', aq: ye^w silky noemes. . sembligg Cs and end with a halogen more or less 

HlTB0-ZYLYL£N£.I)IA]fINE0,H„N,O2t.e. Uke I. Looking at the poLiitibn of An in the 
O^He^O,)(NH,)_ [216°], Formed by reducipg periodic scheme of classification (v. Table, p. 204, 
tn-nitro-m-xylene (Bussenius a. Eisenstuck, A. vol. ii.) one may say that the relations of this 
118, 169; Fittig, A. 148, 6; Wallaoh, A. 268, element to Os, Ir, and Pt will be found very simi- 
888). Bed prisms. With EtI at 106° it yields lar to the relations of Ag to Bu, Bh, and Pd, and 
crystdlina OJHUe,(N<y(NBy(NHEt).—B"HC1. also to the relations of Cu to Fe, Ni, and Co. 

—B"H,01-—B"H^t(il,8aq. — B"H ^04 2aq.— The table on page 629 presents some of the 

B" (H,BO j|2aq.—^B",H^O,, important properties of the metals Bn, Bh, and 

MilBiL OHLOUOE v. Nitrogen fixyekldr- Pd. 
idee, under Niraosira, p. 670. ^hese three metals form oxides MG and MO.; 

HOBU MBtAU. The elements Bold, Bit. Bu and Bh also form M,0^ Baforms a Tolstile 
Msntum, BhodeSm, Palladium, Iridium, Oe- oxide BuO,; Bh forms ^0|; and PdjO U 
miumf and Platinum are sometime* classed ^kiipwn. The oxides MQ grebasic, forming sgltS' 


i't was disoovereu about I7bu; and toe other Pt 
metals from 1803 to ,1845. The name platinum 
is said to be derived from platina del Pinto 
(platina ^ diminutive of plaia « silver), a name 
by which the natural alloy of the metal was 
known in New Granada, from whence it was 
first obtained. The names palladium and rho¬ 
dium were given by Wollaston, who separated 
these metals from Pt ore, in 1803, the first sug¬ 
gested by the planet Pallas discovered about 
that time, and the second from a rose, in 

allusion to the colour of solutions of the salts of 
the metal. Tennant discovered two other metals 
in Pt ore, in 1803; he called one iridium, be¬ 
cause of its many-coloured salts (I|i«i=the rain¬ 
bow), and the other osmium, because of the 
peculiar smell of its volatile oxide (ieuii'^a 
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Spec, gravilia 
(approx.) 
Atomic weight 


apec. gravity 
Melting points 
(approx.) 

Spec, heats 
Occurrenceand 
preparation 


a UTBMlUK 


lOM 1 ,102-7 I 10»-« 

The only compound of these elements which has been gasified h RnO,. The SJ 
ol each has been determined directly. Molecalat weightu unknown. , 


U-8 


8ii 


above .2000° 


•061 


12-1 

e 

8-6 

2000 ° 

•053 


IH 

* 

9-« 

ie00°-160<!i° 

•08 


The metals Eh, Eu, and Pd, occur in s-nall quantities in many Pt ores; the; 
are nsually separated in the (orm%NH,Cl.MGl,; on strongly boating thesi 
double chlorides, ttie metals remain. 


Physical 

properties 


ChsmlcJt 

properties 


White, lustrousp hard, 
brittle, crystalline; less 
ductile end malleable 
than Pd; {uses in 0-H 
fiame. , 

Oxidised by heating pow 
dered metal in air; also 
by heating with KOH (.r 
^CO„ forming K.JluO, 
which is ‘sol. water. 
Combines with Cl at red 
heat; dissolves very 
slo^y in agua regia. 


Oreyish-whito, very hard, 
malleable, not very duc¬ 
tile; may be fused an 
0-H fiame, and is thus 
obtained in crystr ls. 

Oxidised at' red heat, 
when in powder; com¬ 
bines with Cl at red 
heat; unacted on by any 
acid; but when aUoyed 
with Pb, On, Jto., dis¬ 
solves in aqua regia. 
Fused with KHSO„ forms 
a soluble Bh-E sulphate. 
Absorbs H rapidly. When 
in very fine powder, de¬ 
composes Ii,CO, to H 
and CO], and OjHgO to 
H and 0,H,0. , 


White, hard, lustrous 
d-ictile and malleable 
most fuBibla, of the S 
metals. Crystallises ii 
octahedral and also it 
hexagonal forma. * 
Oxidises superfcially ai 
moderate temp.; ai 
higher temps, the oxide 
is reduced. Absorbs E 
rapidly, probably form¬ 
ing a definite oompound 
Dissolves in hot cone, 
IIClAq or H|SO,; also 
sol. HNOaOnd aqua regia. 


MX(X = SO, * 0 .). Eu-jO, and BhjO, are also 
basic; the corresponding salts are 5f.,BX. A few 
salts corresponding with BuO.,havo been isolated, 
but none derivable from BhO, or FdO, has been 
prepared. i^O, has not yet been proved to be 
basic. BuO, is not known, but a few salts 
Insthenales) have been isolated in which BuO, 
forms the negative radicie, c.j. KjBuO,. .An acid 
HBuO, is known; the K salt (KBuO,) is said to 
be isomorphous with KCIO, and KMnO,. BuO, 
is a solid melting at o. 26°; it is very volatile; 
easily reduced to lower oxides; explodes at 
c. 108° giving BuO, and 0; with KOHAq it forms 
E,BaO,. The cAiondes generally correspond with 
the oxides MO, M.,0„ and MO,; the chlorides 
form double chlorides with more positive chlor¬ 
ides ; the salts MCi)l2XCl are best regarded as 
salts of the acids H,M01, (e.g. E,Pd61, and 
(NH,),BaCl,). Th* cyanides MCy, form doable 
salts; an acid H,BuOy,is known. The sulphides 
generally correspond with the oxides MO, M,0„ 
and MO,: EdS, forms thio- salts, Na,PdS„ Ac.; 
Bh,8, dissolves in alkali sulphides: the sulph¬ 
ides M,S, and MS, are therefore more or less 
acidic. I^e tiiree metals form many amvumiacal 
eompounda, which are best regarded as salts of 
vanons radicles obtained by replacing H injtwo 
«r more KH, molecules by Bn, Bh, or Pd. 

In the table on page 680 are presented some 
of (bo more important properties of the metals 
Os, It, Pt, and An. 


An differs considerably in its chemical pro¬ 
perties from Os, Ir, and Pt. The oxides of Os, 
Ir, and Pt are MO and MO,; MjO,, represented 
by OsjO, and IrjO,; OsO,. Very few salts of Os 
have been prepared as yet; OsO and Os,0, are 
probably basic. OsO, is not known, but osmates, 
e.g. E,OsO„ have been isolated. sOsO, is solid, 
with low melting and boiling points; it is 
slowly soluble in water, seems to form very un¬ 
stable salts with alkalis, but does not decompose 
carbonates. Os forms a peefihar acid H,N,Os,0,; 
perhaps HO.OsO„N:N.4eO,.OH; it also forms 
ammoniacal bases, in Khich OsO seems to re¬ 
place H, in N.,H„ and OsO, to replace H, in 
N,H|,. The acid H,OsCy, is known. Very few 
salts of Ir aro known; Ir,Oa is basic. The 
chloride IrCl„ corresponding to IrO,, is knowii; 
and also such salts as IrO.SO„ in ynioh an acid 
radicle seems to replace 0 in IrO,. Some 
irUates have been obtained, e.g. KfO,9IrO,. 
The, acid H,IrCy„ and salts of this acid, exist. 
Some ammoniacal bases are known, in which 
Ir teemi to replace H, of N,H,, A few salts 
corresponding with PtO are known, bat they 
hai'e been but little studied; FtO, forms salts 
such as Pt(SOJr EjO, also oombines with some 
positive pxides to form salts sPtOrpBO, s.ff. 
8Pt0,.Na,0. FtO, also oombines with addle 
and basio oxides to form complex salts, s.p. 
PtOrl0MoO,(orl0WOd.SNs,O.«^O.. A very 
hu^ number of salts of oompln ammoniacal 
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Spec, gravity 
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Physical 

properties 


Chemical 

properties 


1 osMinc 

Inmnnt 

Platotom 

OOLC 

j , 190-3 

102-5 

• 194-3 

197 

The only compound of these elements which has been gasified is OsO» The 
S Jl. of each has been determined directly. Molecular weights are unknown. 

,<22-S 

* 

, 22-4 

21-4 

19-5 

8-6 

8-6 

n 

i 9 

< 101 

Melts in the electric 

arc. 

1900®c 

1800® 

V 

1200® 

•0311 

•0326 

•0324 

•0324 

1 < 

iThe three metals Os, Ir, and Pt, occur in small quantities, 
associated (? alloyed) with each other, find frequently 
with Bn, Bh, and Pd. They are usually separated as 

1 2NH,Cll.M01„ and are obtained by strongly heating these 
compounds^ 

C 

f 

k 

1 

1 r 

! 

1 1 

Occurs native, gene¬ 
rally alloyed with 
Ag. Prepared by 
removing earthy 
impurities; or by 
crushing aurifer¬ 
ous quartz, farm¬ 
ing an amalgam 
of An and Hg, and 
removing Hg by 
heat; sometimes 
by smelting, or by 
treatment with Cl 
* 0 . 

White, with tinge White; lustrous; 
of blue; very hard; hard; crystalline 
crystalline; I brittle, but fairly 

brittle; also a | malleable at red 
black, amorphous, ‘ heat; also a hard 
powder. Os does block , powder, 
not melt at the Melts in 0-H 
highest temp, of flame, 
the 0-H flame; it 
is the heaviest 
substance known. 

Silver-white; very 
lustrous; fairly' 
hard; very malle¬ 
able and ductile; 
expands by heat 
less than any 
other metal. Melte 
in O-H flame. 

Very lustrous, 

yellow metal; 

crystallises in 

ootahedra; good 
conductor of heat 
and electrioity; 
most malleable of 
all metals; very 
ductile. Also 

obtained as a 
lustreless, brown- 
yeUow, powder. 

Oxidised readily, to When finely di- 
OsO„ by heating vided, oxidises 
finely powdered ,8lowly when 

ifietal in air; also heated in air, and 
oxidised byHNO,, dissolves in aqua 
when in fine regia-, incompact 
p(jjvder. Oxidised form is insol. in 
by fusion with ail acids. Oxidised 
KOHa or (ENO,. by fusion with 
Corabfhes directly KOH and KNO,. 
with Cl. Combines directly 

‘ with Cl. 

Not oxidised by 
heating in air or 
0, but by fusion 
with KOH. Dis¬ 
solves in a^ua 
regia. Combines 
directly with Cl. 
Absorbs H rapidly, 
and gives it o9 
again at red heat. 

Rot oxidised by 
heating in air. 
Dissolves in aqua 
regia. Combines 
directly with Cl, 
Br, and I. Com¬ 
pounds are easily 
decomposed,yield¬ 
ing A'l. 

1 


bases, cootaining Pt, are known. Ft is rather but these thio* salts have been examined very 
remarkable for the number of compo&nds which ; slightlyn The chlorides are AuCl and AuCI,; 
it forms with H and acidic radicles; these com- the acids HAuCl,, HAoBr„ tind HAuCy,! and 
pounds are acids, and corresponding with eadh salts of the form M'AuI,, are known. Tha 
is a series of salts; the acids in que 8 tion,;are compounds of Au are easily decomposed with 
H^tCl„HjPt 0 l,,HjPtBr„H.;PtI,;HjPt{N 02 )|Cl^ separation of Au. 

H,Pt(N0,)„H,Pt,0(N0,J,: HjPtCy,. H^PtCylCl,. The Pt metals faU into two families: (1) Bu, 
H^t(SCN),; H Pt,fl„ (salts of H,Pt, 8 ^ exist). ! Bh, Pd, and (2) Os, Ir, Pt. The elements, as a 
Au forms three oxides, Aa,0, AuO, mid group, possess the physical characters of metals 
Au,0,; Aa,0 is slightly ,sol, cold water; a few very distinctly marked; but the existence of 
salts corre^onding with Au^, are known, eJ. acidj[o oxides and sulphides points tq, the non- 
Aa(NO,),; AU 8 O 4 corresponds with AuO. AUgO, metallic nature of these elements. Auisphysi- 
forms auratss, e^. EAuO,, by reacting with oally more metallic, and chemically more non- 
alkalis. The sulphides, Au,S and AuS, form metallic, than any of the other noble metals, 
thio- salts with the alkali sulphides, s.g.NaAaS; I l^or the lelations of An to Cn and Ag, and 
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tha relations o this, tamily to the members of 
Oronp VIII. (Pe, Ni, Co, Bu, Eh, Pd, Os, Ir, Pt), 
and also to the other members of Oronp I. (Li, 
Ma, E, Bb, Cs), v. Cofpes anonr or elehenis, 
Tol. ii. p. 260; v. also Iboh obooe oe elbuenib, 
this Tol. p. 65. For details about the individual 
noble metals, v. Qons, vol. ii. p. 647 ; Ibidiuu, 
this vol. p. 46 ; Osmium, PALi^miuM, in tlys vol.; 
PiiSnirijM, Euodiom, and BninEN’UM in vol. iv. 

, M. M. P.M. 

WOMENCLATOHE. Tho nomenclature of 
chemistry is based on the system introduced by I 
Lavoisier, De Morveau, Berthollot, and De Four- ’ 
croy in J 787. The leading principles laid down 
by the French chemists were (1) that every sub¬ 
stance is to be regarded as an element until it 
is proved to be otherwise; (2) that the name of 
a compound is to exhibit the elements, and as 
far as possible tho relative propoftions of the 
elements, of which it is composed. The names 
given to elements are not based on any uniform 
principle; some are known by the names given 
them for centuries; more recently dis;y)voied 
elements ye named, sometimes from tho names 
of compounds of them well known beforo tho 
elements were discovered, sometimes from the 
localities where the mater&l was found from 
which the element was prepared for the first 
time, sometimes from a characteristio property 
of the element, sometimes from fanciful con¬ 
siderations, and sometimes to express the prido 
of the discoverer in hS own nationality. To all 
more recently discovered metals have been given 
names ending in um. Binary compounds are 
designated by names ending in ide, this termina¬ 
tion being applied to the name of tho more 
negative element; thus all binary compounds of 
0 are called oxides. As 01 is more negative than 
S, it is better to call S.Clj sulphur chloride than 
chlorine sulphide. When two oxides, chlorides, 
&e., of an element exist, they are generally dis¬ 
tinguished by throwing tho name of the more 
positive element into adjectival form, and using 
the termination ic to indicate more of tho nega¬ 
tive element, and ous to denote less of tho nega¬ 
tive element, relatively to a fixed quantity of tha 
more positive element j th-s the compounds FeCl j 
and FeCl, are known as ferrous chloride and ferric 
chloride respectively. When more than two 
oxides, ohlorides, &e., of an element are known, 
it is customary either to use prefixes di- {or 6i-), 
<ri- (or ter-), Ac., or to indicate the relative pro¬ 
portions of iho elements by such prefixes as 
hi/po- and per. It is also customary to give 
names to certain oxides for the purpose of in¬ 
dicating their acidic character. Thus the five 
oxides of N have been named as follows ^t dif¬ 
ferent times: • 

N,0. Nitrous oxide j nitrogen monoxide 
(might also be called hyponitrous an¬ 
hydride). 

NO. Nitric oxide; nitrogen dioxide. 

NjO,. Nitrogen trioxide; nitrogen sesqui- 
oxide; nitrous anhydride. 

NjO|. Nitrogen dioxide; nitrogen tetroxide; 
nitroso-nitrie anhydride; nitrogen per¬ 
oxide. * 

N,0,. Nitrogen pentoxide; nitric anhydride; 
nitrogen peroxide. _ . 

The same name—^nitrogen dioxide—;has been 
given to two different oompounds, NO and NOt i 


and the name peroxide has been used tor NO, and 
N,0,. This illustrates a difficulty. The prefixes 
monq-, di-, Ae. ore sometime^ employed to de¬ 
signate the first, second, thild, Ac., members of a 
series of oxidej, chlorides, Ac. of the same 
element, without implying anything as to the 
number of 0, Cl, Ac. atoms in th^ molecules of 
the various compounds; ou^ the same prefixes 
are employed sometimes to imply one, two, Ao. 
atoms of 0, Cl, Ac. On both systems of naming 
N,0 is called monoxide; on the first system NO 
is called dioxide, but on the second system it 
must be called monoxide; hence the second 
s^tem of naming gives the same name to two 
different compounds. To get over this difficulty 
NjOmur be called dinitrogen monoxide, and NO 
mononitrogen monoxide; but such names are 
cumbersome. The prefix per- is generally em¬ 
ployed to designate the iiighest compound of a 
series, f.e. the one withni’alively most negative 
element; but a higher compound i#.ay be dis* 
covered; in such a case the prefix, if used at all, 
must bo moved from the older to tho more 
recently discovered substance. Salts are iq#ned 
from the acids of which they are mct..llio de¬ 
rivatives. If there are two acids containing the 
same elements, to that with relatively more of 
the negative radicle is given a name ending in 
-ic, and its salts are called -ales ; to the other 
acid is giveu a name ending in -ous, and its salts 
are called -ites. By tho use of prefixes per-, 
hypo-, Ac., four or five acids and their salts may 
be named, e.g. 

HCIO. Hypochlorous acid. 

HCIO,. Chlorous acid. 

HCIO,. Chloric acid. 

HCIO,. Perchloric acid. 

Compounds vdiich probably contain tho OH 
group are generally called hydroxides, and those 
containing the SH group are called hydro- 
sulphides or sulphydratos. These names more 
or less imply a special view of tho structure of 
the oompounds; as the same view is not always 
held by all chemists, it seems preferable to call 
a commonly occurring compound, such as KOH, 
potash, rnllher than potassiuss hydroxide. The 
nomenclature of organic chemistry must be 
based on certain conceptions regarding tho 
struoture of carbon oompounds. These com¬ 
pounds are so numerous, ilnd many of them 
show such small (hlfcreijces in empirical com¬ 
position, while nol’a few are identical in com¬ 
position, that it would be impossible to frame a 
systematic nomenclature without tho help of the 
conceptions of molecular structure which lie at 
tho root of organic chemistry. In other words, 
names canqpt be found for the vast variety of 
carbon compounds without considefing the pro- 
pe^jties and functions of these compounds aa well 
as their composition; but the only way wo have of 
exprdksing, at present, the chemical properties 
of carbon* compounds is in terras of the mole¬ 
cular and atomic theory. For complicated ex- 
amjjJes v. Azo- compounds, vol. i. p. 869; for 
some simpler oases v. Hydbocabbons, vol. Ii. p. 
715. * '. 

No attempt is made in this article to traoe 
the historical development of chemical noinen- 
elature, nor to discuss fully th# present systems 
I of naming used in the science. Ohemiool nomen- 
f olature is a subject the details of which must be 







Uunod grtdnall; hj itudjisg oh^osl nth 
■tuio8B and their reactfoo*. The artiole Noii^- 
OMThBi Id ibe first editioD ol this Diatiqpst; 
oontsiiiB refereneti to the mors important older 
mszDoin on the sobjeot. In addition totbeea 
should be added a rej^rt on obeniioat nomenela* 
tUM bj a oopimlttee fit the British Assooiation 
(B.A, 1884.89). Belerenoe should silo bo made 
to the suggeeti^s of the OounoU of the Chemical 
BooieW (0. /. as, 377). M. M. P. M. 

VOBASEOAVZ v. EaiciiBtuni. 

XOHABE V. Emitim. 

BDBAPHTHZinS 0,H„. (136° oor.l. B.O. |g 
■768. H.O.V. 1,680,600. H.0.p. 1,883,400. Oocdrs 
in Bssaian potrotenm (Markownikoff, 7. B. 15, 
881; OssiwS,/. B. 30, 645). It is ^^.Dmene 
hexahjdriae as it yields ^-onmeDesulpboDio acid 
on treatment wi& H^O, (EonoTSlofl, 0. 0. 
1887, 1188; /. B. 32, 4, 118). Br and AlBr, 
yield tri.bromo.^^un^e. Nihio acid (S.O. 
'I'd) yields 0JI,,NO, (219°), 'irhieh on reduction 
yields CVH,^, (179*-177°), B.G. ® -m, ameU- 
ing lika eoniias. Chlorine yields 63i,Cl (186°), 
wMsos 0,H„I (110° at 300 mm.), C,H„OAa 
(809°), Vnd 0,H|,0H p91“), S.G.JJ -8378 may 
be SDOOessivsIy derived. Konaphtnyl iodide is 
oonverted by Ag,0 into (C(,H.,),0 (801°), S.O. 
■866. Nonaph£byIens d,Il„ (186'^, S.O. ^ ■807 
may be obtained from nonaphthvl ohloride. 

iMnoBapbthsns 0^„. (iSl'). H.O.T. 

1,681,700. &C.p. 1,384,200. Ocouis also in Bus* 
aian petroleum. 


VOnO ACID 0|jH„Ov [187°]. Formed by 
the ection of bromine and aleoholio potash on 
iaopropyl^iaovaleiio acid (Wohlbrfiok, B. 20, 
888^. Plates. c 

aO HOtC ACm V. Ekkoic ocid. 

XOfl lA. The radicle called Emm, 

in this IMotionary. 

M>4ionyI is Octodecsnr. 


XOBYL ALCOHOL s. Ehktl iLconoL 
XOHTIHHX o. Enstleub. 

HO ETL EHIC ACID o. Exhehoio acto. 
XOITZLIO ACID t). ExxomAcm. ^ 
HOBHXTHYUIEXIPIC ACID v. Methyl dc* 
rimStoe of Di-atT-PBrnAtio acid. 

XOBXSTHTLHITBOHEIIIPIC ACID v. 
Methyl deWoofsoeof HiTDo-ni.oTT-piiTiTALroAOxn. 
HOHHABCOTDf £ jt, Ha^otzeb. 
XOBCPIABIO ACUt 0, foiAHXii Aom. 


VOBWBOmNB. (?)AAtr. a.tl9. This 
name waa given by Dahll to a lubstanoe ae^ 
.rated by him from lUckelylaHee from the Hor* 
iregian island of OsteiO and ranked by him 
among the elomenta (B. 19,1781; 18,260}. As- 
coiding to Praohaxka (A. 0. /. 9, 318) ue alS' 
ment exiata in some apedmena of ontMnod Ph 
(along irith Bi, Cu, and Ki). The claim ol Hg 
to rank os an elunont oanniot be regarded as yet 
satisfiotorilv established. 'Mg is sud to show 
great reeemblanoea to Bi; to melt at o. 864°; to 
form a Ineible oxide resembling BifO,. The 
hydroxide it soluble in EOKAq, also m a latgt 
exooBS of M^ or Ma carbonate solution. If the 
oxide is Mg,0], the at. rr. is approximately 319; 
if the oxide is MgO, the at. w, is approximately 
146. * M. M. P. U. 

MOTAnOM. The expression of the oompo- 
sition, and, £■ far as possible, the properties, of 
compounds the use of symbols and formnlsi. 
Thp subject IS disetissod sufficiently in tha ar- 
tidies EqdatioMB, ubeaiicaIj (y. o. voL IL p. 489), 
Foitiici.B (g. V. vol. ii. p. 678), and Isonsaiais 
(g. o. this vol. p. 79). M. V. P. M. 

mciM 0. JeonaEB. 

HCCITANMIII. ,0ocars in valnnta (Phipson, 
C. If. 20,116). Decomposed by dilute coin into 
sugar and red ipnarphons rufic acid 
irhich yields the salta Ca0,aH„0,, and 
Pb0„H,.O,. 

HDCtBIIf V. PaoTEiDp, Appendix 0. 

HHCLSO.ALBIIllIII t>. PnoTxiDS, Appen¬ 
dix 0. 

HDCLEO-PSOT^UlB o. Fbotbids, Appen¬ 
dix C. 

HHKBEBS, LAT OF HT£K. Laurent {A. 
Oh. [3] 18,266) said that the sum of the mono¬ 
valent, trivalent, and pentavatent elements eon- 
tained in any well-defined and stable eompoend 
is always an even number. This lois even 
numbers was long an article of belief among 
orthodox chemists. If byann-valentelementie 
meant one the etom of which edmbines directly 
with n other atome to form a molecule, then there 
arc sevaral exceptiona to the so-called law; ey, 
themoleoulesIaCl^InCl,, an^robablylnCl exist 
as gasas; so do tha moleouIsBFeCI,andFe01(,the 
roo lecnle a WC^and WC1„ Ac. M. li. P. M. 

NDPSABIH An amorphous 

aubstanee in the rhizome of Nuphar lufeiim 
(Qrfining, J. 1883,1166). 

BOX TOXICA e. STaioBsisa.. 



o 


V-OCTASZCAlrS OLtH.. jn’f. (617'^. 
B.O. y ■77B; y ‘7S8 l Oc«on In pmffin from 
blown oo«L Ftirmsd 1^ ledootion Ot stnario 
toid wttb EEt and P and^ ths notion ot Nn on 
onn^ lodldo (Ktattt, B. IB, 1703 i 13^1723 i J9, 
SI391; tl, 993^. HMkgoiul taUal. 

ooTAjooimarE o,^ tson. {ib 4« »t 
8.0/y •OOlSr^'oli^fobMtillg 
OjiR,Br^wltt rioiJiaao poUih 17, 


I ootAiisooi(iAon>(a»s„)^.oo^ (sm 

I (abore 800 °). Pnpuod by heating dl-ootyf* 
i malonie acid {Ooniad a. Buohoil, A IS, 6 ^. 
White oiyatala. 

OOTSSXOn ALCOHOl <J,At-OH. r89<T 
( 310 ° at IS mm.). B.O. V * 801 ^ > Y 
Oooon In otnde oe^l alMboI, and la n»- 

S ared br tednolng itatRio aldeinda wHh nno* 
oat and aoaUa a^ (Kraffl, B. 10, 1TS1| IT. 
1037). 



OCTINfiNS. 


cat 


Ae*tft ierivaH«4 [«. (328° at 15 

BUB.). 

OCTADECYl-BrarZEKE [861. 

(249° at 16 mm.). Formed from ootadeo;^ mide, 
lodo-benzene, and eodiom (ErafTt, B. 19, 2984). 
Fielda a solid sulphonio acim 

OCTADEOTLENE 0„H„. [18°]. (179° at 
16 mm.). S.O.V’7910; ¥-7881. Formed by 
distilling octadeoyl palinitate 4EraSt, B. 16, 
8024). • . ' . 

Ootadeoylene 0,|H,r Anthemene. [64°]. 
B.a.u-942. V.D. m(H-l). Obtained from 
Anthemia noHlis by extracting tl/e blossoms 
with ligroin (Naadin, Bl. [2] 41, 483). Minnte 
needles. 

OCTADECTEENE BBOHIDE «. Ci-bbomo- 

OOTADBOAinB. • 

OCTADECTI. IODIDE C„H„I. f33-6°] (K.); 
[48°] (S.). From the alcohol, I, and P (Kra3t,JB. 
19, 2984; Sohweizer, Ar. Ph, [8] 22, 763). 

OCTADEOYt.PHElIOLO,.^I„.0,H,.OH.[84'1. 
(277° at 16 mm.). Formed by fusing oct%deoyl- 
benzene sulphonio acid with potash (EraSt, B. 
19, 2986). Plates (from alcohol). 

n-OCTANE 0,H„. Mol. w. 114. (126°). S.G. 
I -7188, V.D. 4-03 (Lcmoine, Bl. [2] 41,163). 
O.E. (0°-10°) -001186 i (0°-100°)i001331 (Thorpe, 
0. J. 37, 217). S.V. 186-3. Occurs in American 
petroleum (Pelouze a. Cahours, A. 127, 197; 
Sohorlemmer, C. J. 16. 419). Formed by the 
action of zinc and utllAq on sec-octyl iodide 
(Sohorlemmer, O. J. 27, 1029), by the action of 
sodium-amalgam on n-octyl iodide (Zincke, A. 
162,16), and by the action of sodium on n-butyl 
iodide (Sohorlemmer, A. 161,280). Obtained also 
by distilling whale oil under pressure (Engler, 
B. 22, 695). Oil. 

lBO-ootBneFr.CH 2 .CH,.Pr. Di-isobutyl. (108°). 
S.Q. * -709 i M -693 (W.); ? -711 (Thorpe). C.E. 
(0°-10°)-001205; (0°-100°)-001401. ><„=. 1-8943 
atl6°m.). B.-64-47. S.V. 184-6 (Schiff, 
220, 88). V.D. 3-94. Formed by elcotrolysia of 
potassium isoTalerate (Eolbe, A. 69, 261; C. 8. 
Mem., 8,378; O. J. 2,157). Formed also by the 
action of so^nm on isob^tyl iodide and on a 
mixture of isoamyl and isopropyl iodides (Wurtz, 
A. 98,112; 96, 864; Sohorlemmer, Pr. 16, 87 ; 
A. 144,188; W. 0. Williams, 0. J. 31, 641; 85, 
126). Occurs also among the products of the 
distillation of whale oil nnder pressure (Engler, 
£.22,595). «il. 

Oetaae 0,Mer Sexa-mt(hyl-elhant. [97°]. 

e . Formed from tert-butyliodideand sodium 
r, Bl. [2] 86,169). 

octane 0^„ (lire°). V.D. 8-97 (obs.). 
8.G. 44-712. Formed by reduction oljoctiifne,' 
eoniceJne, or oonhyAine by prolonged heating 
with HI and P (Hofmann, B. 18,12). 

OOTAHE SICABBOXTIIC ACID C„H„0,< 
[184°-194°]. A product of the action of sodium 
on bromo-methyl-ethyl-acetio ether (Pagen- 
■techer, A. 195,121). Crystals (from water). 

Oetans dioarboxyllo acid 
OoiOH,.OHMe.[OHJ,.OOJI. [44°]. Methyl- 
ateiiM aeH Fotmra by heating the tetrg- 
earboxylio add (Perkin, jun., O. J. 51, 218). 
Oiystsls.—AgfA". Bthy 1 ether Oil. 

Oatane tetracaTboxyUe ether 
(00,Bt),CIH.aHMe.(01U,.CH(00,Et)r (276° at 
io nun.). A piodad oi the action of di-bromo- 


methyl-pentamethylene on malonle ether (Fetkini 
O.J.68,217). Syrup. 

Ostane tetradeca.earboxyiis ether 
OOJEt.CHr[C{CO,Et)J,.OH,.CO»Et. Fopned 
from ohloro-butane heptacarboxylio ether and 
sodium butane heptacarboxylio ether (Bisohofl, 
3. 21, 211^. Viscid oil.*, 

OOTEBE 0. OOTTOEME. • 

OCTENOIO ACID CsH„0, ie. 
Pr.CHrOH:CH.OH,COsH. (231°). Formed by 
distilling isobutyl-paraconio acid (Fittig, B, 21, 
,920; A. 255,103). OU. 

^Octencic acids are also formed by oxidation 
of octenoic aldehyde (Fossek, M. 2, 622), and by 
reduction,} of sobcrene-carboxylic acid 0,H,.,0« 
(Spiegel^ A. 211,119). They are volatile -with 
steam. 

OCTEHOIO AIDEHYDE C,H„0. (160° at 
18 mm.). F-irmed by heating isobutyno alde¬ 
hyde with cone. NaOAcSq at 150° (Fossek, 

2, 614). Liquid, volatile with stcamf Forms a 
mirror with ammoniacal AgNO„ and a o^stal- 
line compound with NaHSO,. Yields aceticjind 
isobutyric acids on oxidation. * 

Octenoic aldehyde PrCH;OEt.OHO. (173°). 
Formed from butyric aldehyde and aqueous 
NaOH or NaOAo (Baupenstraueh, U. 8, 108). 
Oil. Beads with phenyl-hydrazine. Yields 
0,H„0 (1S1°) on reduction with iron and HOAo. 

Octenoic aldehyde OaH„0. (230° i.V.). S.G. 
s -968. Formed by passing dry HCl into iso- 
butyric aldehyde (Oeconomides, Bl. [2] 86, 209). 
Oil, resinified by potash. Beduces ammoniac^ 
AgBO, forming a mirror. 

OCTENTl AICOHOt OJSl,fi ».s. 
CIh:CH.CH,.CELOH. Di-ethyl-allyl-carUnol. 
(156°). S.G. 2 -889. C.E. (0°-83°) -00104. 
Formed from m-8thyl ketone, allyl iodide, and 
zinc (Schirokofl a. Saytzeff, A. 196,113). Oil. 
Yields di-ethyl-ketone and propionic acid on 
oxidation. With HOCl it forms a compound 
converted by caustic potash into tri-oxy-octano. 
KMnO,yieldaCEt,(OH).CH,COjH. DUuteHsSO} 
at 100° yields octinene (c. 128°) (Beformat^y, 
J.vr. [2] 8(1 217). 

Octenyl alcohol OMePr(OjHj)(Cfi). (160°). 
S.G. S -8486; -8346. Formed from methyl 

propyl ketone, allyl iodide, and zino (Seuu- 
ianitzin, J. or. (2J 23, 263; Eoformatsky, J. pr. 
[2] 40,412). Yields CMePr(OH).CHrOO,H on 
oxidation. •» ’ 

OOIEHYL CHtOBfflE C,H„.OH:OHCL 
(168°). S.G. S-927. Formed from 0^1,01, and- 
alcoholic potash (BAhal, A. Ch, [6] 16, 278). 
Liquid, smelling like carrots. 

OCIINEHE 0,H„i.e.CH,.C!O.O.H„. MethyU 
amyl-acetyUne. (183°). S.G. “-771.. Formed by 
the action of alcoholiopotash on octylenebromida 
(dertved from ootylene got by dehydrating octyl 
alooh^) (Bubien, A. 142, 299; Bdhal, Bl. [2] 47, 
33; 48, 704 ; 60, 359, 629; A. Ch. [6] 16, 274, 
428). * Mobile liquid. Does not react with am- 
moniscal Gn,01r On dissolving in cold H^O, 
and pouring into ice-cold water it yielda the 
ketpne 0JH„O (171°), P«0. »-886 which fMma 
bezoio and-aoetio aoida on oxidation. ^ 
Ootinenc C,£lw s-s. CH10.CH,.0,H„. (lw°— 
133°). Obtained by beating, tha preceding 
isometide with sodium at 110° (BAbal). Liquid. 
£orms a yellow pp. with ammoniaoal euprous 
chloride. 



m 


QOTINSINB.’ 


Oetines* 0,H,4. Oonylme. {126*). V.D, 
68'6 (H-1). Obtained by dry distillation of di- 
methyl-eoniine methylo-hydroxide and by j^eat- 
ing ‘ azooonhydrint ’ with PjO, (Wertheim, A. 
123.170; Hofmann, H. 14, 71!^. Oil. Forms a 
di-bromide (o. Di-bsomo-ootyi,ene). 

Ootinene p,H,,. Diisocrotyl. [6®]. (126*- 
180°). Formed from'CMo,:CHBr aftd sodium 
(Pribytek, J, B. 20,606). Oil, rapidly absorbing 
oxygen. 

Ootinene CH,:ClVre.CHj.CH4.0Me:CHj. (114°). 
Formed from CHjtClIe.CHjCl and sodium 
(Przybytek, B. 20, 3240). 

Ootinene C,H, 4 . (c. 123°). S.G. * -77.34; 'll 
*7688. 62'12. Formed by heating octenyl 

alcohol OH,:CH.CH 5 .CEtjOII with diAtt II^SO, 
at 100° _ (Keformatslcy, J. pr. [2] 30, 217). 
Mobile liquid, absorbing oxygen from the air. 
Combines with bromine. Oxidised to acetic and 
propionic acids by ohrrmic acid mixture. Yields 

*04H,|Br4. 4^ • 

Isomerldr: Xylene tetrahydride. 

OOTINOIO ACID V. Di-ai,l7i.-aIetio ioro. 
qCTINYI. ALCOHOL 0,H„0 i.e. 
(OH 2 :C£.CH. 4 ),CMe(OH). MetUyl-di-allyl-car- 
binol. (168° cor.). S.G. g -804; « -862. • H.O. 
1,201,400 (Longuinine, A. Oh. [5] 23, 888). 
Formed from allyl iodide, acetic ether, and zinc 
(Saytzeff a. Sorokin, B. 9, 33, 277 ; A. 185,169). 
Yields oiy-methyl-glutario acid on asudation. 
Aeatyl derivative (VIV dot.). 
0CT0D£CAlf£ n. OoTAOECAim. 
n-OCTOIC ACID 0,H„O2i.e. CH 4 {CH 2 ),.CO.,H. 
Caprilic acid. Mol. w. 144. [17°]. (237° i.V.). 
S.G. § -927 (Zander, A. 224, 71); ^ -913 ; ^ -908. 
M.M. 8-665 at 18*6°. S. -25 at 100°. H.O. 
1,138,694 ^onguinine, A. Gh. [6] 11, 221); 
1,146,600 (Stohmann, J. pr. [2] 43, 18). C.E. 
(0°—10°) -00092. S.V. 197*8. Occurs as glyceryl 
ether in butter (Lerch, A. 49, 214) in cocoa-nut 
oil (Fehling, A. 63, 399; Benesse, A. 171, 380), 
and in Limburg cheese (Iljenko, A. 65, 85). It 
occurs also in fusel oil from various sources. 
Formed by oxidation of »-octyl alcohol (Zinoke, 
A. 162, 9) and bj saponifying its nttrile which 
is formed If? the action of bromine and NaOH 
on the amide of ennoic acid (Hofmann, B. 17, 
1408).^ Formed also by oxidising di-oxy-steario 
acid with alkaline ^MnO, (Spiridonoff, J. pr, [2] 
40, 24^. White crystals, insol. cold water. 

Salts.—BaA'r L •62<!»t 20°.—CaA'aq.— 
ZnAV [lS8°].-PbAV [84°].—CuAV [260°].— 
AgA': white enrdy pp. 

Methyl ether MeA'. (193°). S.G. g -8942. 
S.V. 220*1. O.B. (0°-10°) *00094 (Gartenmeister, 
A. 233,286). 

Ethyl vther Etk'. Mol. w.*172. (206°). 
S.Q. g -8842. S.V. 246-9. O.B. (0°.5l0*) 
•00098. » 

Propyl ether PrA'. (225°). 3.0. gr8806. 
S.V. 270-8. C.B. (0°-10°) -00092. . ° 

Butyl ether 0,H,A'. (240-6°). S.G. g 

•8797. S.V. 296-9. O.E. (0°-10°) -00094. 

Septyl ether 0,H„A'. (290°). SIQ. g 

•8764. S.V. B77-0. 0.-0. (0°_10°) -00086. . 

n-Oetyl ether 0,H„A'. (308»). S.G. g 
•8765. S.V. 404-8. O.B. (0°-10°) *00084. 
Phenyl etAerPhA.'. (300°). 

iOO^’"pfateJ?*®'“°'”“*‘ ^ 


Anhydride (0;B„0),0. (c.286®). (Ohl(W*a, 
A. 86,229). 

Nitrile 0,H,4.CN. (195°) (F.); (199°) 
(Hofmann, B. 17, 1410). S.G. -82 (Folletar, 

[2] 4,665). ' 

Iso-octoic acid C,H, A- (219°). S.G. 3-926; 
y *911. S. *16 at 16°. Formed by oxidising iso- 
octyl ricohol (W. 0. Williams, O. J. 31, 642; 86, 
129). Liqnid.-<HaA'.—KA'.—MgA', 2aq.—^AgA'. 
CrysWlises from hot water. 

Ethyl ether EtA'. (176°). 

Iso-octyl ether GgEjyA.'. (c. 280°). 

Octoic a6idCHjPr.CHj.CUMe.COjH- (o- 215°). 

Formed by oxidation of isodibutol C,H„0 (But- 
lerow, A. 189, 70). Liquid. Probably identical 
with the preceding acid. 

Ootoi^aoid CMoj.CMej.COjH 7 (210°-230°). 
Formed, in small quantity, by passing CO over a 
mixture of KaOMe and NaOAo at 200° (Geuther 
a. Frehlioh, A. 202,813). 

,0otoio acid PrjSH.COjH. 

Di-n-propyl-acetic acid, (220°). S.G. g-9216. 
Obtaiind by boiling di-propyl-acetoacctio ether 
with alcoholic potash or by heating^i-propyl- 
maldnic acid (Burton, Am. 3, 889 ; Fiirth, M. 9, 
317).—CaA',2aq. 8. 9*67 at 0°; 1-65 at 80°.— 
BaA'j.-AgA'. S.-123. 

Ethyl eth^ EtA'. (183°). 

Octoic acid CHjPr.CMoj.COjH. [18°]. (216°). 
Obtained from its ether, which is formed by the 
action of sodium on iso^utyric ether (Brugge- 
mann, A. 246, 149). Large hexagonal plates. 

OCTOIC ALDEHYDE CjH„0. (171°). Oc¬ 
curs among the products of the distillation of 
castor oil soap (Limpricht, A. 93, 242 ; Bonis, 
A.Ch. [3] 48,99; Stsdeler, J.pr. 72,241; Bachauer, 
A. 106,270; B6hal, Bl. [2] 47, 83,163). Formed 
also by ^stilling a mixture of calcium octoate 
and calcium formate. Liquid. Combines with 
NaHSO,. Yields a mirror with ammoniacal 
AgNOj. 

Oxim (222°). 

Octoic aldehyde C,n.CHEt.CHO. (161°). 
Formed by reduction of octenoic aldehyde (Ban- 
penstrauch, M, 8, 108). Oil. Volatile with 
steam. Eednees ammoniacal AgNO,. 

OCTO-ICOSONOIC ^ALDEHYDE Oj-H^O i.e. 

0.H„CH*(C.II.,).0HC(0.U,.).CHC(0.n,.).0n0. 

(c. 836°). A product of the action of alcoholic 
potash or of ACjO on heptoio aldehyde (oenanthol) 
(Perkin, O. I. 43, 66). Oil. Yields a mixture of 
heptoio and hexoio acids on fusion with potash. 

OOTOKAPHTHEHE C„H,j. (1K°). Occurs in 
Eussian petroleum (MarkownikolT, B. 20,1851). 
Yields a very little tri-nitro-m-xylene on treat¬ 
ment with HjSO, and IWO,. HjSO, yields a 
snlphonio acid, the amide of which crystallises 
in neSdles [220°]. . 

OCTYL. The radicle 0,H,„ which is also 
called Capril. 

Di-ootyl V. Hexadeoxne. 

OCTYL ACETATE v. Acetyl derivative of 
Octyl alcohol. 

. DI-OCTYL-ACETOHE o. Methyl heftai>eoyl 

EETONE. 

Jt-OCTYL ALCOHOL 0,H„0. Mol. w. 189. 
(W)6-6° i.V.). S.G. § -8876 (Z.); » -83015 « 
•8249 (PJ. O.E. (0*..10°) -00080. M.M. 8-889 
at 20° (Perkin). S.V. 190-6 (Zander, A. 224, 
84); 197-8 (Bamsay). Obtained from its acetyl 
derivative which ooeurs in the volatile oil of eow* 
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pmsMi^BtraeXMm SphoiidyUtm), and Id the 
oil of if. giganitum (Zinoke, A. 162, Ij B. 4, 
822 ; MOslinger.il. 186, 28). The butynyl deri- 
▼ative occurs in the ripe fmits ol PaatirliKa 
sativa (Benesae, A. 168f 80). Heated with am- 
moniacal ZnOl, at 280° it yields a mixture ol 
mono- di- and tid- oetyl-amines, the yield ol 
mixed bases amounting to 70 par cent, ol the 
alcohol used (Merz a. Gasiorowaki, B. 17, 640). 

Aeetyl derivative 0,H|,OAo. • (212°cor.). 
8 .G. g -8847 (G.); « •87f4; H -8678 (P.). C.®. 
(0°-10°) -00094. S.V. 246-8 (Gartenmeister). 
M.M, 10-601 at 16-1° (Perkin, 0. J. 46, 421). 

Beneoyl derivative OaH„OBz. ^(306°). 

Ethyl etherO,U,fiEt. (183°). B.G. 11-79. 

Scc-Octyl aleohol 0,H„.CH(OH).CH,. 
Capryl alcohol. Methyl-hexyl-carhinol. (179-6° 
cor.). S.G. 41 -8236; U -8178. M.M. 9-404 at 
12-4° (Perkin). S.V. 191-3 (Sohiff, A. *20,103). 

1-4297. R* "65-67 (Bruhl, A. 203, 28). 
Formed by distilling sodium ricinoleate with 
NaOH (Bonis, A. 97, 84; Moschinin, A. 87,< 
111; A. Cfe. [3] 44,140: Iiimpricht,A. 93,242; 
Neison, C. J. 27,837; Schorlemmer, Pr. 16, iB 8 ; 
0. J. 27,1029)* Obtained also from n-ootane 
octyl chloride and octyl acetate (Schorlemmer, 
A. 162, 162). Fields methyl hexyl ketone on 
oxidation. 

Acetyl derivative 0,H|,OA« (193°). 

Octyl alcohol C,H,,0. Di-ieobutyl hydrate. 
(180°). S.G. J -841. Formed by chlorinating 
CHjPr.CHjPr, converting the resulting octyl 
chloride into octyl acetate, and boiling this with 
KOHAq (W. 0. Williams, 0. J. 86 , 127). Fields 
an octoio acid on oxidation. 

Octyl alcohol 0,H„O. (o. 162°). S.G. 

*820. Formed at the same time as the pre¬ 
ceding (W.). Fields on oxidation a ketone 
C,H..CO.C,H, (160°). 

Octyl alcohol CHEtj.CH( 0 H).C 2 H,. (1C4°- 
168°). Formed from CH.Br.COBr and ZnEt, 
followed by water (Winogradolf, A. 191, 126). 
SI. sol. water. , 

Octyl alcohol 0,Hj,0. (174°-178°). S.G.» 
•811. Obtained from octylene, by treatment 
with HI, the resulting ootyl iodide being con- 
verted into octyl acetate by AgpAo (De Clermont, 
0. B. 66 , 1211; A. 149, 38; Bl. [2] 12, 212). 
Fields a ketone C,BiiiG on oxidation, and, on 
hirther oxidation, acetic and hexoio acids, la 
probably identical with methyl-hexyl-carbinol. 

Acetyl derivative, (o. 176°). 

rerf-Ootyl alcthol Pr,CMo(OH). (161-6°cor.). 
S.G. %° -8236; ^ -8161. Formed from di-propyl 
ketone, Mel, and zinc, followed by water (Sayt- 
zeff, J. pr. [2] 31, 3-20; BJ. [2] 46,267). Fields 
acetic, propionic, and butyric acids on oxida¬ 
tion. - • 

Aeetyl derivative, (o. 176°). S.G. ' 5 ° 
•8664. (160-6°). S.G. ts-838. 

Zkrt-Octyl alcohol CEt,Fr(OH). Formed 
from butyryl chloride or EtCOPr and ZnEt, 
followed by water (Butlerow, Bl. [2] 6 , 17; 
Sokoloff, iT. B. 1887, 695). Fields butyric, pro¬ 
pionic, and acetic acids on oxidation. 

Acetyl derivative. (177°). 

Octyl alcohpl CMe,.CH 2 .CMe 2 ( 0 H). Isodi- 
bttfol. ( 0 .- 20 °.] (147°). S.G.8-843. Formed 
from ‘di-isobutylene’ ^droiodide and Ag.,0 
(Butlerow, A. 189, 68 ). Fields 0Me,.00,H and 
aeston* on oxidation. 


Bso-Octyl alsohoL (182°-186°). Obtained 
from n-ootane by ohlonnation and oonverslon 
of the mixed ootyl ehlorides into aoetates 
(Schorltomer). Fields propionio and valerio 
acids on oxidation. 

Acetyl derivetlive. (200°). 

OCTFI AltOPHAMATS 0„Ha,N,O, U 
G«H|,O.CO.NH.CO.NHj. [166°]. Fotmed from 
octyl alcohol and Cl.CO.NH, (Gattermann, A, 
244,40). Silky needles, v. sol. hot alcohol. 

n-OCmAMIHE C.H„NH,. (186°) (B.)t 
(180°) (H. a. D.). Formed, together with di- and 
trhoctyl-amine, by heating ootyl iodide with 
alcohelio NH, at 100°, or octyl alcohol with 
ammoniaoai ZnCI, at 280° (Renesse, A. 166, 86; 
Merz a. G^Srowski, B. 17, 629). Formed also 
by reducing nitro-octano (Eiohler, B. 12, 1886), 
and produced by decomposition of the urea 
CbH|,NH.CO.NH.CO.C,H„ [100°], which is pro¬ 
duced by the action ol EGBn on ennoio amide 
0,H„.CO.NHj (Hofmann, B. 16,773; Hopgewerfl 
a. van Dorp, B. T. 0. 6, 387). Oil.-tt.B'HCU— 
B;,H,Pt01..—Piofute [113°]. Plates (H. a. D.). 

Scc-Octylamine 0,H„.CH(NH,).CHr CapryU 
amine. (176°) (B.); (IW) (Jahn, M. 8, 472). 
Formed, .together with the di- and tri-octyl- 
amines, by heating iso-octyl chloride with 
aqueous NH, (Malbot, O. B. 106, 676; A, Ch, 
[6] 13, 607; c/. Squire, 0. J. 7, 108; Cahours, 
A. 92, 399; O.B. 89, 264; Bonis, A. Oh. [8] 
44,139). Formed also by heating the alcohol 
with ammoniacal ZnCI, at 260° (Merz a. 
Gasiorowaki, B. 17, 834).—B'HCI.—B'HI.— 

B’HAuCl,.-B',H,PtCl,.—B'HN0,.-B'A804 S 

crystalline, v. sol. water. 

Di-n-cctyl-amine (C,H,,)jNH. [37°]. (298°). 
V.D. 8-27 fobs.).—B'HOl.—B'APtOl,: nearly 
insoluble yellow plat^ (M. a. G.). 

Bl-tso-octyl-amine. (260°-270°). V.D. 8-49 
(obs.).-B'HCl.—B'HAuCl,.—B',H,PtCI.. 

IM-n-octylamine (C,H|,),N. (367°). Solid, 
si. sol. 90 p.o. alcohol.—B',H,PtCl,. 

Tri-iso-octyl-amins (C,H„),N. ( 0 .870°). Oil. 
—B'JH,Pt01,; reddish-brown mass. 

n-OCTFL-BENZENE C,H„.0,H.. [-7°], 

(263°). S.G. V -849. Formed fronj bromo- 
benzeno, H-octyl bromide, and sodium (Sohwei- 
nitz, B. 19, 641; Ahrens, B. 19, 2718). 

Octyl-benxsnc Fr.CI^(CH 5 ) i.CjH,. (246°- 
256°). Formed by heating pUfenacyl-isoamyl- 
malonio acid with ziiif-dn3tj(Paal a. Th. Hoff¬ 
mann, B. 28, 1502). Oil.awith blue fluores¬ 
cence. 

Zic/crences.— BnoMO-, CanoRO-, and loDO- 
OOTTIi-BlNZaNE and OOTYn-PHENVli-AMINB. 

n-OCTYL-BENZENE SULPHONIO ACID 
0,H„.0,H,.S0,H. Formed by sulphoqation of 
n-octyl-benzeno (Schweinitz, B. 19, 642).— 
BaA'gSiq.—PbA',3aq.—AgA'aq: minute soluble 
prisms. 

n-OcfYL-BENZOlO ACID 0„H„0. 1$. 
C,H„.0,H,.C(),H[1:4]. [139°]. Formed 1^ 

saponifying its nitrUe which is obtained ot 
distilling the formyl derivative of p-ootyl-phenyl- 
amine_ with zinc-dust ,(B«ran, B. 18, 188), 
Plates’or needles.—AgA. 

Bifrile C.H„.C.H,.ON. ( 0 . 812° nneor.). 

OCm BBOUIDES. Formed fnom the ool^ 
responding alcohols, Br, and P (Zinoke, A, 
162, 6; Lachovitch, A. 220,181). 
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OH,(OHJ.OH^r. {J99") (S!.)i {204» W.) 
(Parkin). B.G. Wl-1180; 1-1099. 

0»H,rOHBr.OHr (188^). S.Q.« 1-099. 

OCITL OASOAKATS NH,.C0,0,H,v [66'^. 
(281°). Formed from eee-oqtyl (oapi;!) alcohol 
andOHOl at 100° (Arth, BI. [2] 45, 703; i. Oh. 
[6] 8,480). Crystals, t. sol. alcohol. 

n-OOrfL CHLORIDE OH,(CHJ'CH,01. Mol. 
w. 148-5. (180®) (Zinoke, i. 162, 4); (183° 
cor.) (Perkin), ao. «-8786-, |J-8719. M.M. 
10-128 at 18°. Formed from n-octyl alcohol. 

Seo-Ootyl chloride 0,H„.CH01.0H,. (172° 
cor.). S.Q. J| -8708; if -8639. M.M. 10-248 
at 18° (Pcrkm). Formra from sec-octyl ‘alco¬ 
hol and HCl (Bonis, A. 92, 398; Maibot, Bl. 
[8] 8, 68). Obtained also, togetnlr-with the 
preceding isomeride, by chlorinating n-octane 
(Schorlemmer, A. 152,162). 

Octyl chloride Pr.GH 2 .C!HrOHMe.CH,Gl. A 
mixture of this ohltTide vith Pr.OHrOHCl.Pr is 
formed by chlorinating PrOBL^CHiPr (Williams, 
O. J. 86, l\!7; c/. Schorlemmer, A. 144,190). 

Octyl chloride CMe,.CHj.OClMe,. (146°,- 
*50°). S .Q. 2-890. Form^ from • diisobntylene ’ 
and nOI at 100° (Bntlerow, A. 189,61). 

Octyl chloride GEt^PrCa (166°). (Entlerow, 
SI 6, 24). 

n.0Crn.E!fE 0,H„. Ociene. (123°). 8.0. 
M -722. Formed from n-octyl alcohol, I, and P 
(M6sUnger, A. 186, 62). '* 

Octylene G,H„. (123°) at 760 mm. S.O. 

^ -7294 (S.); °,° -7197 (Briihl, A. 236,11). O.E. 
(9-9-123-4|-00188. 1-418. S.V. 177-2 (Schiff, 

A. 220,90). Formed by heating sec-octyl alcohol 
with 1^804 or fnsed ZnCl, (Bonis, A. 92, 396). 
Formed also, together -with octyl bromide, 8y the 
action of P and Br on sec-octyl alcohol (Lacho- 
vitch, A. 220,186). It is also a prodnct of the 
action of NH,Aq on sec-octyl iodide at 160° 
(Maibot, A. Ch. [6] 18,514). Oil, with unplea¬ 
sant odonr. Kot afieoted by cold alcoholic KOH. 
Is perhaps identical with the preceding octylene. 

Octylene CMe,:GH.OMc 4 . Diisobutylene. 
(108° i.V.) (B.); (112°) (Maibot, A. Ch. [6] 19, 
870; O. B. 108, 967). 8.Q. H--734. H.O. 

1,262,600’. H.F. 61,600. Formed by polymerisa- 
ion of isobntylene by heating with H^SO, (1 pt.) 
and water (1 pt.) at 100° (Bntlerow, B. 8,1683; 
9,1687; A. 180, 246; 189, 44; J. B. 1882,190; 
Konovaloff, Bl. [2] 84, 334). Fields acetone, 
CMe,.GO,H, and oZj-octok) acid on oxidation. 

Octylene OMePr'fcHEt. (120-4° cor.). S.G. 
-7314. Formed in the action of Mel and Zn on 
di-propyl ketone (SokoIoS, J.pr. [2] 39, 444). 

Octylene GEtPr:GHMe or CEt^iCHEt. (119°). 
S.Q. ^ -7865. A product of the action of EtI 
and amo on ethyl propyl ketone '(Sokolofl, J. pr. 
nS] 89,440). Oil. Fields aoetio, propionic, and 
bntyrio acids on oxidation. 

Octylene PrCH:GHPr. (116°..120°).-Formed 
from a?rCH(OH).CH(OH)Pr and HI ftt 140°, 
followed by alooholio potash (Fossek, M. 4,678). 

Octylenes of undetermined composition 
have been prepared by Schorlemmer (il. 126, 
118), Gsbonr8(X 1850,408; 1868,529); Benard 
(Bl. [2] 89, 641), Wurtz (A. 128, 880), Gldbz (B. 
7,828), Williams (B. 10,908), Thor^ a. Foung 
(A. 166,14), rnd Fittig (A. 117, 77). 

OOXFLXNX BSOVIDX «. Dr •BBOUO'OOTANB. 

OOIYItSNX 0iLTCOli v, 0i«orr*ooxAVB. » 




oomant S-o. 

18 -881. Formed by the acfion of KOH at 180° 
on the chloro-octyl alcohol formed hj union of 
octylene with HOOl (Olermont, O. B. 63,1328). 
n-OCTFI IODIDE OA,!. (220°) (M6alinger, 

B. 9,998); (226-6°) (Dobriner, A. 248,29). S.G. 
« 1-3633 (D.): » 1-8407; M 1-8316 (Perkin). 
O.E. (0°-10°) -00089 (D.). M.M. 16-197 at 20-7®. 
S.Y.' 222-6. Formed from the alcohol and HI. 

Sse-Ootyr iodide 0,H„.OHMeI. (211°). 
S.G. IS 1-81 (B.); tt l-8l)6 ffirafft, B. 19, 2222), 
Formed from the alcohol (Bonis, A. Oh. [8] 44, 
131: Square, O. /. 7,108), 

Octyl iodide G,H„I. (120° tn oocuo). S.Q. 
*1 1-814. Formed from octylene and HI (De 
Glermont, Bl. [2] 12, 212). 

DI-OCTFI-MAiOHIO ACID 0„H,.04 i*. 
(G,H„) 50 ( 0 OjH),. [76°]. Grystals, insol. water 
(Conrad a, Bischoff, B. 18, 697; A. 204,163). 
Ethyl ether (338°). S.G.4|-896. 

ocrn NIFEJTE C,H„.0.N0. (176°). s.g. 
K -862. Formed from octyl alcohol and HNO. 
(Eichler, B. 12,1887). 

Sec-Octyl nitrite 0,H„.CHMe.q.NO. (166°). 
S4>. s -881. Formed by the aotiou of glyceryl 
trinitrite on sec-octyl alcohol (Bertoni, O. 16, 
520). Oil, V. solf ether. 

OCTFI OXIDE (C,H„)40. (292°). S.G. « 
-8204. GE.*- (0° 10°) -00088. S.V. 403-6, 
■Formed from C,H„ONa and 0,H„I (MSslinger, 

A. 185, 66; Dobriner, A. 243,10). 
o-OOTYL-PHEHFl^A-MIlIE 0,H„.C,H,.NHr 

—B'HCl.—B'ASnCl, (Ahrens, B. 19,2726). 

p-Octyl.phenyl-amine [20°]. (310° oor.)‘. 
Formed by heating octyl alcohol with aniline and 
ZnCl, at 280° (Beran, B. 18, 132).—B'HOl.— 
B'tHjSOj.—B'jHjOjb,: white plates. 

Formyl derivative [66°]. Plates. 
Acetyl derivative C„Ha.NHAo. [98°]. 
Beneoyl derivative. [117°]. Plates. 
The corresponding derivative of sec-ootyl-phenyl- 
amine melts at 109°. 

n-OCryi-PHOSPHIHE 0/I,,PH, (c. 186°). 
S.G. 11 -821. Formed by heating octyl iodide 
with PH,I and ZnO (MSslinger, A. 186, 66).— 
B'HI: crystalline, 
ocm. 8TT1.PH4TE8. 

n-Ootyl'Snlphurie acid 0,H„O.SO,H (M6s- 
linger, A. 186, 62), Forms a sparingly soluble 
Ba salt, and an easily soluble K salt. 

Bec-Octyl-sulphuric acid OjH,,O.SO,H 
(Bouis, 0. B. 83, 144; 88, 936).—BaA*, 8aq.— 
EA' aq: pearly crystals. • 

n-OCTFt STOPHIDE (G,H„),H- (above 
810°). S.G. H -842. From toe chloride and 
E,S (MOslinger, A. 186. 69). 

Bec-OCIFI, SDIPHUOFAHIDE U. 

C^„.GHMe.S.Gy. (142°). From the iodide 
and potassium sulphocyanide (Jahn, B. 8,806). 
OCm-IHIEHTL HETHFL KEIOHX 

C. H,S{C,H„).CO.OH,. ( 0 . 862°). Formed, to. 
gether with oily C,HS(0,H„)(CO.GH,), (which 
yields an oiim [68°]), by toe action of AoOl oh 
octyl-thiophene in presence of Aid, (SoKweinitz, 

B. 19,646). Oil, volatile with steam. 
n-OOTFl-THIOOABBllIIDX (m„.N:CS. 

'(282°). Formed from n-ootylamihe (John, B. 8, 
804; Af. 8,178). 

(a}-OOTTIr-TEIOPEXllB OJH,pOAS. 

(258°). B.G, m -8118. Fotmed from oetyl 
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bt«mld«, (a).iodo-tli!opb«ne aod Kft ia’ etber 
(Stbwtiaiti, B. 19, 614). Oil 

B«/«r«ncM.—B bouo- laS loso- oom-iiao- 

lamm, _ - . , 

o<rrn..TEioFB2ir^ oicabboxtiio 
AOB) 0,H,J.0.HS(C0^V J186“]. Formed by 
oxidUing 0,HS(0aH„)(00.Cbj, with alkaJme 
EUn 04 (SoHweinitz, B, 19, 616). Needles.— 
BaA"14aq.—CuA"2iaq.—Ag.A"3aq: yellowjip. 

See-OOm-THIO-UEEA C,H„»H.CS.NH,. 

Formed from Mc-octyl-tbio-oarbimifle 
and NH, (Jahn, B. 6, 801; If. 8,173). Plates. 

OOTYl-TOLYL-AHINE O.H,Mo(0,H.,)NHr 
(835°). Fonned by heating o-tolnidlhs with 
octyl aloohol and ZnCL at 280° (Beran, B, 18, 
146). Oil.-B'HCl.—B'ASO,.—fi’ACjO,. 

Aeetyl derivative. [81°). Needles. 

Beneoyl derivative. [117°]. Pla^ps. 

OCTTL-UBEA. Ennoyl derivative 
O.H,,NH.OO.NH.CO.O,H„. [97°]. Frdla ennoio 
amide, Br, and NaOHAq (Hofmann, B, 15, 760). 

(ENAKTH-DUC£T0NAK1N£- «. AcisiOK-^ 

JJONB. 

(ENANIHIO ACID v, EBrioio acid. a 

(ENANTH0L v. Hbpioio au>ehxdb. 

(ENANTHYLAMINE v. Hbpiylauihb. 

(ENANIHYUC ACID o. Hi^oio acid. 

(ENANTHYIIDENE v. Heptinene. 

(EHOOIDCIN C„HA' [208-5°]. '“>>• 

stanoe resembling phlorogluoin prepared from 
oenolin, the red colouring matter of wine, by 
potash-fusion (Gautier, [2] 33, 583). Tables 
(containing 2aq), m. aoL water. Gives no colour 
with FeCl,. 

(ENOEIN CjiH-Ao? ^ colouring matter 
ppd. by adding lead subacetate to red wine 
(Gllnard, 0. B. 17, 268: Gautier, Bl. [2] 32, 
103) or by adding lime (Varenne, Bl. [2] 29,109). 
Its composition is variable. 

0IAZTHI0LE8. Derivatives of <n;ch>®- 

OHS. Liquids nearly or quite insol. water. 
In a mote restricted sense, the term oil is applied 
to neutral liquids derived from plants or animals. 
Oils are said to be ' fixed ’ when they cannot be 
distiUed either alone or with steam without under¬ 
going decomposition; oils that can be so dis¬ 
tilled being termed volatile or essential oils. 
Most of the fixed oils are glycerides of stearic, 
palmitic, and oleic acids (v. Glxobbin). Fatty 
oils ihai absorb oxygen from the air and thus 
become slowly converted into, varnishes are 
termed drying o^, e.g. linseed, hazel-nut, hemp, 
and poppy oiU. Drying oils contain glycerides of 
linolelo and similar unsaturated acids (v. Lmo- 
nxm Acn> and Fat). Essential oils consist 
either wholly of hydroca-Aons or of mixtures of 
hydrocarbons with compounds of carbon, hyty^o- 
gen, and oxygen. These oxygenated oomponnds 
may be compound ethers Toil of chamomile), 
phenols (oU of thyme; oil of caraway), ketones 
(oil of rue), tddehydea (oil of cinnamon), or acids 
(pil of valerian). Many essential oils deposit a 
solid (stearoptene) on cooling strongly, leaving a 
liquid portion (elsoptene). Most of the essential 
oils contain terpenes or at any rate hydrocarbons 
of the formnla (OA)» (•'• Tbbpbnbs). The in¬ 
dividual oils afe d^cribed in their alphabetical 
places. See also Fat. . 

OUUtBDBJIlE. A poisonous alkaloid [70°- 
7$°), io the Isgvqy Qf (be oleander (Lokomsu, JT. 


1861,646; Betelli, /.:1876.788). IBnntc otys- 

O^^FINES. H^rocarbons, OaE^,, honudo- 
gons wit^ ethylene, so called from thw property 
of combining with chlorine and l&omine, even in 
the dark, forming oilf dibhlorides and dibromides 
(ii. vol. ii. p. 716). 

OLEIC ACID C„H„0,. MoL w. E82. [8»] 
(Sehan, A. 24?, 262); [14°] (Bo^ieb). (228° at 
10 mm.); (286° at 100 mm.) (Krafit a. Noerd- 
linger, B. 22, 819). S.G. u -808. Occurs as 
glyceryl ether (triolein, vol. ii. p. 622) in most 
fi^d oils and fats (Ohevreul, Becherchea sur lee 
corpa graa, p. 205; Varrentr.app, A. 86, 196; 
Laurdht, A. Ch. [2] 65,149; Gottlieb, A. 67, 40; 
Heintz,P.8^ 655 ; 89,583 ; 90,143; Bei-thelot, 

A. Oh. [3? A, 243). Prepared by saponifying 
olive or almond oil with potash, decomposing 
the soap with tartaric acid,heating the separated 
fatty acids with PbO, extracting lead oleate with 
ether, shaking the extract \T4th HClAq, decant¬ 
ing and evaporating tbib ethereal solal|(osi. 

Fropertiea. —White needles or (above 14°) oil. 
lasol. water, v. s81, alcohol, miscible with ether. 
May be distilled by sup^ihcated steam at 350^1 
Neutral to litmus, but when impure it ablorbs 
oxygen, Aecoming acid and rancid. Gives a 
crimson colour (Pettenkofer’s reaction) when 
heated with sugar or furfuraldebyde and H^SOj 
(Mylius, if. 11, 492). 

Beactions.-*-!. Yields, on distillation, sebacio, 
acetic, and hexoic acids, CO,, CH„ OA<> 

(Engler, S. 22, 693).—2. Potash-fusion gives 
acetate, palmitate, and hydrogen.—3. Nitrous 
acid converts it into the isomeric elaidio acid, 
which is solid.—4. Nitric acid oxidises it to 
aoetic^propionio, butyric, valeric,hexoic, heptoio, , 
octoic, cuuoic, dccoic, suberic, pimelic, adipic, 
and azelaic acids.—6t Glycerin yields on heating 
mono-* and tri-olein.—6. Bromine combines, 
forming di-bromo-steario acid (Overbcck, 3. pr. 
97,169).—7. HIAq and red P at 205° in sealed 
tubes yield stearic acid (Goldschmiedt, Site, W. 
72, 366; Muter, An. 2, 63).—8. Alkaline KMnO, 
gives azelaic acid and di-oxy-steario acids [137°] 
(A. SaytzefE, 3. pr. [2] 31, 641; Bl. [2] 46, 266). 

9. Iodine (1 p3b.) in sealed tubey at 270° forms 
stearic acid fWilde a. Beycbler, Bl. [3] 1, 296). 

10. Cone. H,80„ followed by water, yields oxy- 
stearic acid [79°], oiy-stearic lactone [48°], and 
oily C,.H,,.CH(0.80,H).C0A(a‘ban6cfl, Bl. [8] 
46,819 ; Geitel, 3. pr,C2] 3^74). 

8 a 11 s.—KA'. 8. 25 in the cold. Dehques- 
oent. Its solution deposits a gelatinous acid 
salt when greatly diluted.—NaA'. 8.10 at 12°. 
S. (aloohol of 8.G. -82) 6 at 13°. B. (boiling 
ether) 1.—LiA'.—OaA',: granular pp.—SrAV— 
BaA',: orystallioe.—BaHjA',: flocculept (GOss- 
mann, A. 86, 822). —MgA',.—PbA',. [e. 80°). 
Whitewjowder, sol. boiling ether, turpentine oil, 
and ligroim.-Pb,A',0. [100°].—Pb,A',0, (Soh5n). 
—MnA',: si. sol. slcohol, v. sol. ether.—FeA',; 
insol. albohol,’ v. sol. ether.—AlA',: si. sob ether. 
—Hg, A',: grey flocks, insoh water, soL alcohol 
and ether.—ZnA',.—CuA',.—AgA'. 

Methyl ether MeA'. .S.G. tk -88. Oil. 

EVtyl ether (307°) at 807 mm. 

S.G. W '876; iJ -870. MM. 91'9 at UP 
(Perkin). ; 

Qlyeeryl derivativet «. voi. li. p. 689. 

: Amide 0,A,0(NH,). (78°) (B.); pfi*) 
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(0.). Formed by the action of aloohollo am¬ 
monia on oil of almond* or oii of bazel-nuta 
(Bowney, O. J. 7, 200; Oarlet, Bl. 1868, 78), 
Elaidio aeii [47®]. A polymeride,of oleio 
aoid produced Oy the action of nitrous acid'on 
oleio acid. It may also be«got by saponifying 
its glyceryl derivative, elaidin, which is formed 
when oliv,p oil is u^idiiSed by nitrons acid gas 
or by merourou* nitrate (Boudet, A. Oh. [2] 60, 
891! Laurent, A. C/i. [2] 66, 149; Meyer, A. 
85, 174; Gottlieb, A, 67, 64). Latninie (from 
alcohol), m. sol. ether. May be distilled. Aoid 
to litmus. On fusion wiwi potash it yie^Is 
acetate and palmitate. Alkaline KMnO, forms 
di-oxy-steario acid. Combines with bromine 
forming di-bromo-steario aoid [272] (Burg, Bl. 
12] 8,191). ‘ •' 

Salts.—NaA': plates.—NaHA',.—AgA', 
Uethyl etherUeX’. S.G. is-872. Oil. 
Ethyl etherMA.'. S.G.iS-869. 

Glyceryl etht)' C,H,A',. Elaidin. [32°]. 
nodnlesi, almost insol. aldbhol. 

Amide. [94°]. Formed from elaidin and 
Alcoholic NH,. Needles. * < 

Iso-oleie aoid C„a.,0,. [46°]. Formed by 
the itetion of alcoholic potash at 120° on iodo- 
steario aoid obtained from oleio aoid* and HI 
(Michael a. Saytzeif, J.pr. [2] 35,386 ; 37, 277; 
Benedikt, M. 9, 620). Got also by distilling, 
at 100 mm. pressure, oxy-steario acid (v. Oleio 
Aom, Reaction 10). Xrimetrirf plates (from 
ether), insol. water, v. e. sol. alcohol, ni. sol. ether. 

Reactions. —1. Yields acetate and palmitate 
by potash-fusion.—2. KMnO, forms di-oxy- 
stearic ^acid [78°].—8. Bromine forms a liquid 
dibromide.—4. HI yields an oily iodosteario acid. 
Salts.—NaA'.—ZnA',. «, 

OLElN V. Glxoebin, OUyl derivative. 

_ OUBANFM. Incense." A gum resiaexud- 
mg from Boswellia papyrifera. It contains 7 
p.c. essential oil, 72 p.c. of resin soluble in 
alcohol, and 20 p.o. of gum (arabin) (Stenhouse. 
A. 86, 306; Kurbatofl, Z. [2] 7, 201; A. 173,1; 
cf. Braconnot, A. Gh. [2] 68, 60). The essen¬ 
tial oil contains a terpeno, olibene C„Hi(i (167°), 
S.G. -863, ai}d an oxidised subs/ance. Olibene 
forms a Uydrocnloride C,,Hi8HC1 [127°]. 

*° (W. Am. 10, 

892). An oil expressed from ouves (O^a swro* 
paa). It contains the glyceryl ethers of oleio 
and palmitic acids. The glycerides of unsa- 
tnrated acids are ^reseAt in greater quantity 
(87 p. 0 .) than those of saturated fatty acids 
(18 p.o.) (Hazura a. Griissner, M. 10,248). 

OIiIVlL OnH„0,. [120°]. A neutral sub¬ 
stance occurring, together with resin and a little 
benzoic acid, in the gum of the olive-tree. The 
resin is rtimoved by ether, and the residue crys¬ 
tallised from alcohol {Pelletier, A. Oh. [2] («, 106; 
61,196; Sobrero, A. 64, 67; Amato, O. 8, 88). 
Anhydrous crystals (from alcohol) of* prisms 
containing Aq (from water). Eeducet) silver 
mUs. Alkaline EMnO, yields vanillin. Cone. 
HIAq yields Mel and EtI. ^ 

_ OUCHOLIN 0,^„NO,? A red resin ob¬ 
tained, together with thh similar omioholib aoid 
from nrine (Thudiohum, C.R. 106,1803). 

OKPHALyOAEPIH. A neutral substance in 
the fruit of Omphalocarpum Procera (Naylor, 
^ C*] 19,478). Needles (from aloobol). [ 


ONOOEira 0„H„0. Ooonts, together with 
momn, u the root of Ononit epmosa (Hlasiwetz, 
if" Hair-like crystals (from alco¬ 

hol). Chlorine forms rasinous.C,.H,.Cl,0. 

. ONONIN C*,H„0|j. 1 » 6 °]. Aglucosideoccur 
nng m the root of the spinous rest-harrow ( Ononis 
spinosa) (Eeinsoh, R^. Phann. [ 2 ] 26, 12; 
Hlasiwetz, Sits. W. 16,142). Tasteless needles 
(frofn alcohol), si. sol. boiling water, nearly 
insoi. etheri, Its alcoholic solution is ppd. by 
lead Bubacetate. ■ 

_ ReMtums.—l. Boiling baryta-water splits 
B up into formic aoid and crystalline onospin 
[162°].—2. DiluteHjSO, yields glucose 
and formonotin C„Hj, 0 „ which is further 
spUt up by baryta-water into formic acid and 
ononetin C*H*,0, [ 120 °]. Formonetin and 
ononefiu crystallise from alcohol. Ononetin 
and onoyiin are coloured red by FeCl.. 

OPHftxYLIN C„H,A? [72°]. S. -16 at 
I 100°; S. (alcohol) 33 at 78°. Occurs in the root 
.of Opliioxylon'sirpentinum (Bettink, R. T. C. 8 , 

I 319). Dimetric needles. Cone. H,,SO, colours 
it Wood-red and, on warming, indigo-blue. Its 
aUialine solution is violet. « 

OPlANICACIDO,.H,A.".e. 
O,H„(OMe),(Cn0).CO.,H. Mol. w. 210. [146°]. 
An aoid obtained by the oxidation of nareotine 
( 7 . V.) (Liebig a. Wohler, A. 44, 126 ; 60, 1; 
Blyth, A. 60, 29 ; Anderson, 2V. E. 20 [2] 847; 
Matthiessen a. Foster, 0. J. 16, 345 ; 21 , 357 ). 
It is also formed by t)p> action of KMnO, and 
dilute HNO, on hydrastin (Freund a. Will, B. 19, 
2799). Purified by passing a rapid current of 
nitrous acid gas (which does not affect it) 
through its boiling aqueous solution (Prinz, J.pr. 
[2] 24, 355). It may also be purified by etheri¬ 
fication, the ether being subsequently decom¬ 
posed by boiling with water (Liebermann a. 
Kleemann, B. 20,881). 

Properties. —Needles or prisms, v. sol. alco¬ 
hol, ether, and hot water. Tastes bitter. 

^ Reactions. —^ 1 , lieadily oxidised to hemipio 
aciiL— 2 . Beduoed by sodium-amalgam to me- 
conin.— 8 . Boiling cone. KOHAq yields hemipio 
acid and meconin.—4. Cone. HGlAq at 100° 
yields MeCl and ^C.H,(OMe)(OH)(OHO)COJfI. 
HIAq acts in like manner. Dilute HClAq at 
170° forms isovanilUn C.H,(OMe)(OH)GHO and 
protocatechuic aldehyde.— 6 . HNO, forms nitro- 
opianic acid, nitro-hemipic acid, and a compound 
f^»^a>N 20 , 2 .— 6 . PCI. yields a chloride reduced 
by zinc and HCl to meconin.~.-7. Heating with 
malonio aoid, HOAo. and NaOAc forma 

OA{OMe)j<gjjjQ^^ (Liebermann, B. 

19,2284).—8. ( 1)0 pts.) at 180° forma rufl- 

opin, a red colouring matter (Anderson, 0. /. 9, 
277; Liebermaim a. Ohojfiaoki, 13.4,194).—9. Dis¬ 
tillation with soda-lime yields methyl-vanillin. 
10 . Tolylene-o-dianwne forms a crystalline com¬ 
pound [243°] (Bistrzyeki, B. 21,2623).—11. Bens- 
idine yields C„Ha,N, 0 , [above 820°].—12.’'^ 7rea 
forms 0„H,^A [259°].—13. Hydraeobensene 
produoesC.H.(OMe),<00(jjpj^_j^O>[188°]. 

|,14. An alcoholic solution of ftydroxyUmine 
hydrochloric forma, on boiling, hemipimide, but 
in the cold it yields the isomeric oxim-anhydride 

0^(OMe)j<;^g[g [1X6«] {Lleben^inn, B. 18, 



opHntf/ MB 


2928). TU 8 bo 8 ^saddeiil 7 oIiangeg,at Hfi melt, 
ing-point, to bemipimidj^ vith great rise of tern- 
peratare.—16. Aniline in HOAo forms, on boil- 
ing, 0,H,(OMe)s(C10^)OH:NPh Am¬ 

monia forms opiamm-;)n C,,H, 30 „ a yellowish 
powder, decomposed oy water at 150“ into Nil, 
and opianio aoicL—17. Aqueous sulphurous acid 
forms crystalline 0 ,„H|„OjH 2 SOj, whence the salts 
BsA'jSaq and PbA', 6 aq may be obtained.— 

18. HjS forma yellow amorphous 0,„H|„St),.— 

19. Phenol and H^SO, in the cold form amorphous 
opiaurin CaH„ 0 „ whiwi forms a purple solution 
with potash.—20. Phenylhydrazineacetatetoxms 
0 | jHnN^O, crystallising in needles [17^°] (Lieber- 
mann, B, 19, 703).—21. SalicyUe acid and 
ZnClj form 0„H,„0, [140“], whence 0„H,AcOj 
[162®] (Michael, Am. 6 , 93). 

Salts. ■- KA'2.^aq (Wegscheider, If. A 848).— 
KA' aq: triclinio plates.—^BaA', 2aq: elUorescent 
prisms. —PbA', 2aq: sparingly solubfe crystals. 
[160®].—PbA'ji tufts of silky prisms.—AgA'. 

Methyl ether MeA'. [#5.°] (W.); [ 102 ®] 
(L.). I’ormed from the silver salt and Mel, Or 
by boiling the acid with MeOH. Monoclinlo. 
Ethyl ether [92®]. ^ 

Propycether Vth!. [103®]. • 

Acety l derivative C,JI,AcOi. [121°]. 
Propionyl derivative.* [111®]. Nowlles. 
Anhydride {C„H.,(OMe).,(CHO).CO (,,0. 
Triopianide. [234®]. Pormed oy heating the 
acid for two hours In a current of dry sir. Needles 
(from acetone). 

Oxim C.HJOMe)^0.,n).CH:NOH. [83°]. 
Formed from the acid (1 mol.), dilute KOH 
14 mols.), and hydroxylamine hydroclilorido 
(IJ mols.) in the cold (Perkin, jun., 0. J. 57, 
1071). Long slender needles, v. sol. alcohol. 
At 130® it suddenly becomes solid owing to the 
formation of homipimide. 

Di-phenyV-hydraeide 
C,H,(OMo),(CO,H).CH;N.NPh,. [172°]. CaA'^Saq. 
Obloro-opiauio acid 

0,HCl(0Me),(0HP).C0.,H. [211°]. Needles 

(Prinii,/. pr. [2] 24, 3G6). 

Bromo-opianio acid. [192°]. (P.); [204®] 
(Wegscheider, ilf. 4, 267). Needles.—BaA'j aq. 

Nitro-opianic acid « 
C.H(NOj)(OMe)j(OnO).CO,,H. [166°]. Formed 
by nitration of opianio acid (Prinz). Yellow 
prlslns (from water). With acetone and dilute 
NaOHAq it yields the tetra-methyl derivative of 
totra-oxy-indigo dioarboxylic acid (Liebermann, 

B. 19, 352). Aniline in HOAo reacts, form¬ 
ing O.H(NOJ(OMe),(0O,H).CH;NPh [184°].— 
KA'Saq; prisms.—BaA'^ 3aq: yellow needles. 

Ethyl ether'Et&'.f [96°]. 

Acetyl derivative 0„H,AoNO,. Crystals. 
Phenyl-hydraAide 

C. H(OMo),,(NO,)(00,H).OH:NjHPh. [184°]. Bed 
needles (Liebermann, B. 19, 764). By boiling 
with HOAo it is converted into ‘ nitro-opianyl- 
phenyl-hydrazine’ C„H,jN,0, [173°]. 

Di-phenyl-hydraeide 0j,H|,N,0,. [217°]. 
Prisms, si. sol. ether (Bistrzyoki, B. 21, 2520). 
Nitroso-opisnio acid ? 

0,,H(0Me),(!if0)(CHO).0O»H [6:5:8:4:1]. [1765). 
Formed by reduoing nitro-opianio acid with 
NaOMe (Elsemann, B. 20,875). Long yellowish- 
green n^lM.—AgA': felted needles. 


Adido-eplaale aoM 

0,H(NHJ(0Me)j(0H0).C0,H. Potmid by re. 
duction of nitroso-opianio aeid K.).—HA'HOL 

Acetyl derivative 0j,nj,N,0„. [238°]. 

PHenyl-hydraeide i 

C,H(NHJ(OMc),<J®®^. [143°]. Needlsl 

(Liebermann, B. 19, 227'!). 

Noropiacio acid 0,H,(0a),(0H0)C0.H. [171° 
cor.]. Formed by heating opianio acid with 
HIAq. Crystals (containing l|aq). 

Methyl derivative 

0„H,(OMe)(OH)(GHO).CO,H. [164°] (P.); [142°] 
'Wegscheider, M. 3, 790). Formed by heating 
opisjiio acid with HClAq at 100®. Prisms (con¬ 
taining a:aq). Chlorine forms the chloro- deriva- 
live C^HjCiO, [206°]. On nitration it yields 
C.H(NO.J(OMe)(OH)(CHO).CO,H [203°], which 
crystallises in needles (containing aq), and yields 
an oxim decomposing at 252°, and converted by 
HOAo into the anhydride, p„H„N.p, [252^ ; the 
nitro- acid also yields a phenyl-hydrazide [179°] 
converted by HOAo into an anhjiride [191°] 
jFdbel, B. 19, 2006). KA' 2aq.-BaC,U„0. nq. 

Iso-opianio acid v. Methylderivatwe of Ar.^- 

nYDO-YANiLnia acid. “ * 

Iso-floropianio acid C,n.,(OH)j(CHO).COjH 
[4:3:6:1]. [above 240®]. Formed by heating 
aUlehydo-vanillio acid with HClAq at 176° (Tie- 
mann a. Mendelsohn, B. 10, 400). Needles. 

Fseud 6 pij)nie acid 

0„H.,(OMe),,(CHO)CO,H [1:2:8:4]. [122°]. A 

product of the action of boiling dilute H,SO, on 
berberol (Perkin, jun., 0. J., 57,1065). Slender 
needles (from hot water). When warmed with 
Iihenol and ILSO, it gives a green colour, chan¬ 
ging to violet-brown.—KA'.—AgA': needles. 

axim 0,„n„0,(N0H). [124°]. Needles. 

OPIANYX..ACJSTIC ACID C„H,.0, i.e. 
CJI,(OMe).,(CO.,H).tlH(OH).CHj.CO,,H. Formed, 
as barium salt, by boiling meconin-acetio acid 
(p. 198) with baryta water (Liebermann a. Klee- 
mann, B. 19, 2292). The acid when liberated 
from its salts at once loses H.,0 and is recon¬ 
verted into its lactone; meconin-acetio acid.— 
A'Ag: crystalline pp.—A'^BaAq: prisma. 

OPINIO,-ACID C,H,0,. [148®]. Formed by 
the action of HI on hemipio 4cid (Liechti, Z. 
[ 2 ] 6 , 196; A. Suppl. 7,161; Beckett a. Wright, 
j. 1876,809). Prisms (containing 2aq). Coloured 
violet by FeCl,. 

OPIONIN. [227°]. A substance present in 
small quantity in Si Syrna^pium (Hesse, A. 228, 
299). Small needles, v. d?)l, alcohol, ether, and 
alkalis, v. si. sol. water. Neutral to litmus. 
When fused with potash it yields opionic acid 
[126°]. 

OPIUU. The dried juice obtained from the 
unripe capsules of Papaver somniferum. It con • 
tains morphine, codeuie, narcotine, narceine, 
thebaine, papaverine, meconic acid, and me- 
conin.} The quantity of morphine varies from 
8 to ^6 p.c. Hesse (A. 163,47; Suml. 8,'299) 
obtained also codamine, Isnthopine, laudanine, 
meconidine, cryptopine, protopme, landano^a, 
and hydrocotamine. Kauder describes tritopine 
(Ar, fit. 228,419). ,Tha three alkaloids mor¬ 
phing codeine, and thebaine are strong bases, 
while papaverine, narcotine, and nareeina; ate 
feeble bases. 'The various oonstiAaents of 0 ]^ui 9 
(trs described in their alphabetical position. 




. 0P07AKAX. The dried ioiec obtained tram 
the toots of the fastimta dfcpanan. it oott* 
tains 38 p. 0 . of gnm, S-S p,o. of nuklie sold, and 
43 p^. of a resin wbioh yields prptooateohnio 
acid on fusion witfi potash (Pelletier; Hlafiwetz 
a. Barth, J. 1866, 630; HirBoI;|sohn, 0, 0.1877, 
183). 

0 BAK 6 S PEEI. OIL S.G. |S -8436. The 
essential oil'of oran^ peel consists *1001017 of a 
terpens (171°), but contains also an aldehyde 
C,.H,.0 (224°-328°) (Wright, 0. J. 18, 1186; 
20, 652; Semmler, B. 24, 202). It contains 
no oymone (Hartley, 0. j. 37, 677). Tanret 
(Bi. [2] 46,601) got from orange peel resinou^' 
• aurantiamarie acid ’ C„H„0„ [o]d “ - 28°, r.nd 
unorystallisable ‘ aurantiamarine’ 02 ,H 2 , 0„7 
(«]„- -60°, a very bitter substance.' t 

OBCElE CjAiN^O,. a oolonring matter 
obtained from orcin by the action of aqueous 
ammonia and air. Furihed by exhausting with 
ether, and crystallising from dilute alcohol (Zul- 
a kowsky a. Peters, M. 11, c 227; ef. Bobiquet, 
A. Ch. [2]'M, 245; 68 , 320; Dumas, A. 27,145; 
Laurent a. Gcrhardt, A. Oh. [3] 24, 315; Liober-. 
mrnn, B. 7, 247 ; 8 , 164^. Micro-crystalline 
ma^s, lyith metallic lustre'; insol. water, ether, 
and OS,. Its solutions are crimson, but are 
turned bluish-violet by ammonia or potash. 

OBCENE OIAIDEHYDE. This name is 
given by Tiemann and Helkenberg IB. 12,1003) 
to two isomerides OaHMe(OH),(OHO), (a) [118°] 
and ($) [168°] formed, together with oroyl alde¬ 
hyde 0,H,0„ by the action of chloroform and 
EOH upon orcin. The (a), isomeride forms a 
di-anilide O.HMo(OH),,(CH:NPh), [281°]. 

OBOIN C,H.O, i.e. O.H,Me(OH), [1:3:6]. Di- 
oay-toluene. Methyl-resorcin. Mol. w. 124. 
[108T (Nevile a. Winther, O. J. 41, 417); i;o7°] 
(when containing aq). ( 0 . 28^). H.F.p. 109,276 
(Stohmann, J. pr. [2] 34, 316). Obtained by 
boiling orsellio acid with water or by action of 
alkalis on lecanorio, erytbric, and evernio acids 
and pioroerythrin, and also by dry distillation of 
the same bodies (Bobiquet, A. Ch. [2] 43,245; 68, 
820; Liebig a. Will, A. 27, 147; Dumas, A. 27, 
140; Sohunck, A. 41,169; 54, 269; Stenhouse, 
2V. 1848, 85; A.,68, 93, 99; Pr. 1% 263; C. /. 
16,827 ; 20; 223; De Luynes, A. 128,330; 130, 
81; Lamparter, A, 134, 256). Formed also by 
potash-fnsion from aloes (Hlasiwetz a. Barth, A. 
134, 287); p-ohloi 7 >-toluene sulphonio acid (Vogt 
a. Henniger, 0. B. 74, 1107); toluene m-&ul- 
phooioaoid; s.bromo-^resol^ s-di-bromo-toluene; 
and s-bromo-tolueno sulphonio acid (Nevile a. 
Winther, 0. J. 41,417). Formed also from nitro- 
ni-oresol b^ reduction and application of the 
diozo-reaotion. 

Synthesis. — Acetone • di - carboxylic ether 
OC(CH,.0(^t), when treated witB sodium con¬ 
denses to di-oxy-phenyl-acetio-di-oarboxylio^er 
0 ,H( 01 ^,( 0 O^t)rCErCO^t, the latter by the 
energetic notion of alkalis is converted itito di- 
oxy-phenyl-aoetio acid 0,H,(0H),J3H,/10,H, 
whose silver-salt on dry distillation yields orcinol 
(Cornelius a. Fechmann, B. 19,1446). 

PropertiM.—MonooUnio prisma (containing 
aq), V. aoL water, alouhof, and ether. Sweet 
taste. Tnrns red in air. Its aqueciaa solution 
gives a white pp. with lead subacetate and a 
dark red pp. with FeOlr It reduces ammoniacal 
AgNO,. Dry bromine forms hd-bromo-orcini 


Bromine water yields. penta-bromouMfotn (Stem 
honse a. Groves, 0. J. 87,408). Its sotnuon Ui 
not rendered acid by borax. Kitrons acid sdvea 
an orange-pink colomr in diliitesolatiens (lundc, 
0. N. 68, 1,16). It forma a deliquescent com¬ 
pound with pioria add. ’ 

Beacti<ms.~l, Air and onmonia yield otcelo 
together with yellow 0,,E„NO, soluble in ether 
and an amorphous body, resembling litmus, in 
solubfe in ether and alcohol (Znlkowshy a 
Peters, If. 11, 227). Dry r mmonia forms colour¬ 
less crystals of C,H,O^Hr — 2. Ammonium 
carbonate yields ‘para-orselllo ’ aoid.O,H,0,aq 
[161°] (Seuhofer a. BrOnner, 0. J. 40, 266).— 
3. EOH and CO, form pseudo-orseUio acid 
(Schwarz, B. 18,1643).—4. Heating with HOAo 
(l^ptsd and ZnCQ, (2ptB.) forms crystalline 
C„]^,0, as well as ‘orcacetein’ 0„H„0„ a 
ydlow piiwder (Basinski, J. pr. [2] 26, 66). On 
boiling ordn (9g.) with HOAo (18'6g.) and 
phosphorus oxycUoride (18 g.) there is formed 
O.H,Me(OH)yCaOH, [146°] crystaBising in 
needles.—6. Orcin (3pts.) heated with aceto- 
acetuiether (2 pts.) and a little HjSO, at 100° 
forms insoluble 0„H|,0, [249°] w,hioh yields 
0„n,jAoO, [200°] and 0„H„Br,O, crystallising 
in plates.—6. HNO, saturate with HNO, acting 
upon an etbereaf' solution of orcin forms a 
scarlet dye ‘ azo-orcin ’ 0„H ,iNO, which forma an 
alkaline solutidn with orange-red fluorescence 
(Kramer, B. 17,1882).—7. H,SO, saturated with 
nitrous acid forms a dyeD^Hj.NO, which yields 
alkaline solutions with'red fluorescence and 
0„H„NO, which does not yield fluorescent solu¬ 
tions (K; Brunner, B. 21, 251).—8. A mixture 
of HNO, and HBr yields C-iH^BrNO, and 
0„H„Me,BrN,O„; the alkaline solutions of 
these bodies exhibit brown and red fluorescence 


respectively (Brunner, B. 21, 2484).—9. A mix¬ 
ture of HNO, (10 0 . 0 . of S.G. 1'39) and HCl 
(30 0 . 0 . of S.G. 1'2) on the water-bath yields 
C,,Hj,ClNO„, a greenish mass which yields 
0„H|,Ao,ClNO,.—10. Chloral hydrate and water 
on boiling form crystalline OaH,,0, whence 
C„H„Ac,0, [186°] (Michael a. Byder, Am. 9, 
135).—11. Fusion with NaOH yields resorcin, 
tetra-oxy-di-phenyl-methane,and finally phlorp- 
gluein (Barth, M. 3,645).—13. Bemoic aldehyde 
and a little HClAq give a white resin 
(M. a. B.).—IS. Chloroform and dilute potash 
form, on boiling, two isomeric ‘oroene dialde- 
hydes ’ 0,HMe(OH),(CHO), and ‘ oroyl aldehyde * 
Cja,Me(OH),CHO [177°] (Tiemann, B. 12, 999). 
Another product of the action 'of potash and 
chloroform on orcin is homofluoresceln (vol. ii. 
p. 558) wbioh is probably orcin-aurin 
a body which is formed <^y heating orom with 
formic acid and ZnCl, at 100° (Nencki, J. pr, 
[2] !fe, 277; Grimaui, 31. [8] 8, 860).—14. 
PhthaUa anhydride (3 pts.) heated with orcin 
(5pts.) and snlphurio acid (5pts.) yields ‘or- 
.0 e-0,H,Me(OH)v 

flin-phthalMD * 0,H,^ \\ iO, 

\OO.o\o,H,Me(OH)' ' 
which orptoUises bom acetone in colonrlaat 
needles, dissolving in alkalis with red colour, and 
yielding the acetyl derivatives 0,^,,Ae0, n60‘[| 


aad 0,^,,Ao,0, [320°]. Oroih-^tltalela is r«- 
duQedbyzine-duBtandNaOHAqioorcin-phtbaUtt 
0«H„0, which yields Q,H„Ac,0, RIlW (B. 
Fischer, 4.183,73}.—18. Poncsutmted itdplu^ 



•osmium. 

ftoM ftt 70” produces oroln disulphosio sold 
O.Hlfe(OHysO.H), nhiohTieldi the orrstalline 
■alte Pb,0,H,S,0.6Jaq and Pb,(0ASjOJ, 8aq 
(Hesse, .1.117, 824).—16. Faming HNO, acting 
on oroin dissolved in ether forms oroimfin 
Ci.HiiNO, orystallising in needles [226°] which 
are blue by reflected light and form a crimson 
solntion in alkalis exhibiting yellow Sao);cscence. 
Orcirufin yields an acetyl derivative [20441 and 
an ethyl ether [269°] (Nietzki a. Maecklor, B. 23, 

720). —17. Aldehyde dfesolved in alcohol f Jhns 
on addition of a few drops of HClAq, a compound 
CisHaiO. orystallising in tables (Michael a. Comey, 

Am. 5, 849).—18. Chloro.aoetic acid and caustic 
soda forms C.H,Me(OOH,.CO^), [217°] orystal¬ 
lising in needles. This acid forms the salts 
NajA"3aq, KjA"8aq, and OaA"2aq; the»ether 
Et^"[l07°]; and two nitro- derivativessone of 
which melts at 140° (Saarbaoh, J. fr, [2] 21, 

162).—19. Dt-chloro-quinanimide in alcoholic 
solution forms brown needles of ‘orcirufamine’ 
CiiH„N,Oj, which dissolves in acids with red¬ 
dish-violet colour and orange fluorescence. It 
dyes silk, and yields a crystalline mono-aftetyl 
derivative (Ik a. M.). 

Acetyl derivative 0,H,Me(OAo),. [26°]. 
Needles, nearly insol. water. • 

Benzoyl derivative O.H,Me(OBz)_ 

[88°]. Needles (Basinski, J. pr. [3] 26, 65). 

Orthocarbonyl derivative 
(0,H,MoO,),0. [196°]. Formed by distilling 

0,H,Me(0.C0jEt)„ wMrii is produced by the 
action of ClOOjEt on sodium-orcin (Wallach, A. 

226, 86; Bender, B. 18, 700). 

Methyl ether O.H,Me(OMe)(OH). 

(c. 278°). Liquid, si. sol. water (Tiemann a. 

Strong, B. 14, 2001). 

Di-methyl ether 0,H,Me(OMe)~ (244°). 

V.D. 76'2 (H — 1) (obs.). Mobile liquid. 

Di-ethyl ether 0,HjMe(OEt)j. [16'6°]. 

(252° cor.) Needles. Yields C,HBr 2 Me(OEt), 

[144°] (Horzig a. Zeisel, M. 11, 316; cf. De 
Luynes a. Lionet* C. B. 65, 213). 

Nitroso- derivative C,H,(NO)Oj. [157°]. 

Yellow needles, detonating at its melting-point 
(Nietzki a. Maeokler, B. 23, 723). 

Beferencee. — Tm-amido-, AutDo-ni-iuino-, 
Di-bboaio-mitro-, Tsi-CHiiOKo-, and Iodo-oiioin. 

m-Oroin; Iso-orsin; Cresoroin; and Lutorcin 

S. Di-oxv-tolobnr. 

jS-otcin V. Betoboik. 

OSCYL AIDEHYOE v. Di-on-Totnio aldh- 
nvDB. • 
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OBEOSELIN 0„H„0,. Oreoselone. [170°]. 
Formed by the action of alcoholio potash or 
acids on ^ucedanin (Wngner, J. pr. 62, 275; 
Hlasiwetz, A. 174, 70; Hout, A. 176, 73). 
Needles (from alcohoU, v. si. sol. water. *Its 
solution in H.,SO, exhibits bluish-green fluores¬ 
cence. Potash-fusion yields resorcin and acetic 
acid. It yields an acetyl derivative [123°] and 
an isovaletyl derivative [97°]. 

• OEEOSELOHE 0„H„0.. [190°]. Formed 
by passing HOI over dry athamantin (Sohneder- 
mann a. Winokler, A. 61, 820). Neeles (from 
alcohol), insol. water. 

OBOABIO*AH.ALY818 v. AhaiiTSM, oboamio,* 

yol.i. p.260. 

OBNITHINB 0,H„N|0|. Obtained, together 
with bensoio aoio, by boiling omithnric acid 

VoL. III. 


vrith hydtodilorio acid {4aff6, B. M, 1926). -- 
B'AClr-B'HOl.—B',2]^0,0,.—BTHNO,. 

Benzoyl derivative 0,H,,BsN-0,. [226°- 
280°].'- 

OBNITHDBIC ACID 0„^N,0.. [182°]. 

Excreted by birds ^after a dose of benzoio acid 
(Ja£f 6 , Be 10,1925; 11,406). Needles, ▼. bI* sol. 
hot water.-eCaA'^—BaAV powdes^ t. #. sol. 
water. • 

OB 8 SILI 1 E V. Ariiwtt.. 

OBSELLIG ACID v. Bi>oxT«roLoxo ioxo and 
Leoanobio Acn>. 

• OSAZONBS V. Htdbazonks. 

08MATBS V, Os&nu&f, Salts of oxyacids 
p. 646. 

OSH^^^C ACID V. Osmium, Nitrogen-con^ 
taining acid ofy p. 644. 

08MIBIDIUM V. Iridium, Alloys of, p. 47. 

OSMIUM. Os. At. w. 190-3. Moi. w. un. 
known. Infusible at highest temperature at¬ 
tained by 0-H flame. S.G. 22-477 at 17-6° (De- 
ville a. Debray, P. M. [4] 60, 661). S7fl. 19° to 
98° -03113 (Begnault, P. U. [4] 23,108). O.B. 
00000657 (Fizeau, C. IS. 68,1126). , 

Occurrence.—kz n.etal, alloyed with v,, pj, 
Eh, Ku, and Pd, The residues obtained by 
heating various Pt ores with aqua regia contain 
from 17 to 60 p.o. Os («. Deville a. Debray, 
A. Oh. [3] 66 , 431; Berzelius, P. 13, 486, 627; 
16, 208). In 1804 Tennant showed that the 
metallic residue remaining after treating Pt ore 
with aqua regia contained two now metals (T. 
1804. 411) j to one of these metals he gave the 
name iridium, because of the colours of its 
oxides (fpi»=rainbow), and to the other, the 
name osmium, because of the peculiar smell of 
its vi^Iatile oxide (dtr/tl) ~ smell). 

Formation.—1. Byppg. KjOsO.Aq by NH.Cl, 
and Jieating the {ip. in H.—2. By heating 
(NH.),OsCl, or (NH,).,OsOV—3. By strongly 
heating any of the sulphides of Os in absence 
of air.— 4. By warming K perosmate in HClAq, 
with a formate; or by digesting tlie same salt 
with Hg, and heating the Os-Hg amalgam thus 
obtained.— 6 . By passing vapour of OsO, mixed 
with H or Cp through a red-hot tube.— 6 . By 
passing OsO, vapour along with N threfUgh a hot 
tube lined with C (obtained by previously pass¬ 
ing 0,H, vapour through the tube). 

Preparation. —When Pt ofoc “r® treated 
with aqua regia, osm-iridium remains, partly as 
lustrous tablets, and partitas a black powder. 
Sand and gangue arc removed by fusing the 
osm-iridium with Na,GO„ boiling with water, 
then with HOlAq, and again with water. Os is 
obtained from tUs residue by various methods, 
which arc based on tbs ready oxidation of Os to 
OsO, and the volatility of this compound. The 
lustrous tablets of osm-iridium yield much more 
Os thin the black powder. OsO, may be ob¬ 
tained i)g the following methods.—^1. The osm- 
iridium^ is heated to redness in a tube of porce¬ 
lain, or Pt,’while a current of air or 0 (pre¬ 
viously passed through H,SO,) is sucked through 
the tulte; the exit end of the tubs is connected 
with .a dry flask, or » series of dry Woolf’s 
bottles, kept«t a lowteniperature; the connect¬ 
ing tubes must be wide, eu« they may get choked 
with crystals of OsO«; a vesssl oontiuiiing 
KpHAq is placed between the receiver and fte 
aspirator, to absorb the last traces of OsO, 

TT 
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(Bnmj, J.fr. 63,843).—3. The osm-iridiom ie 
very well mixed with an equal weight ot diy 
Na01,aDdthe mixton ie heated to low redneet 
in a rapid stream o{ moist 01, in a ^ss or 
porcelain tube; the apparatus is oonneoted with 
a wide-necked tubulated receiver, from whioh a 
tube passes into EOHAq, or NH,Aq. OsCl, is 
formed, and decomp .«ed by the H,0 present to 
OsO,, HCi, and Os which again combines with 
Cl to form OsCl,, which OsCl, is again decom¬ 
posed by H,0, and so on (Wohler, P. 31, 161; 
104, 868; 107, 367). Schneider (A. Suppl. 5, 
26l) places the osm-iridiom in a large Hessiaa 
emoible, the lid of which is cemented on, by 
CaSO, and carries a porcelain tube passing into 
a receiver.—8. The osm-iridinm maj- ^ treated 
with molten EOH and EClO, (Fritzsche, <7. pr, 
87,483); or with EOH and ENO, (Claus, C. 0. 
1863. 129; Oibbs, A. 120, 108); or with BaO, 
and Ba(NO,), (Deviljfi a. Bebray, A. Ch. [3] 66, 
I. 431); in each case tne E fcerosmate obtained is 
distilled wi‘.h a^ua regia and OsO, is obtained. 
The preparation of OsO, from, osm-iridium is 
easily accomplished; but the process is ex- 
trbmejy unpleasant, and- also very dangerous, 
inasmuch as the vapour of OsO, rapidly attacks 
the eyes and lungs. 

Os is obtained from OsO, by reducing the 
vapour by H or CO, or by 0 (Deville a. Debray, 
lx .; c/. Formation, Nos. 6 and 6)^or a solution 
of OsO, in EOHAq may be reduced by warming 
with alcohol, the violet-red crystalline pp. of 
'E,OsO, may be dissolved in water, ppd. by 
NH,C1, and the pp. reduced to Os by heating in 
H (Fremy, f.c.). Or the OsO, may be dissolved 
in NB[,Aq, warmed for some hours till blackish- 
brown (N is evolved, and an ammoniacal solu¬ 
tion of OsjO, remains), and evaporated until a 
brown pp. of impure OsjO, forms; the pp. may 
then be washed, dissolved In HChlq, NH,C1 
added, the solution evaporated to dryness, and 
the residue heated in a retort as long as HOI 
is evolved and NH,C1 sublimes. Os remains as 
a compact porous mass (Berzelius). 

Os may be obtaiined in crystals by dissolving 
the metal in Sn,Jby heating to redoffsa in a carbon 
crucible ^ith 8 parts Sn, and allowing the mass 
to cool (Deville a. Debray, 0. B. 82,1076). The 
crystals are purified by dissolving out So, and 
heating the residue in a stream of HOi. Os is 
also obtained in crystals by passing the vapour of 
OsO,, mixed with ^tbiCu^h a hot porcelain- 
tube lined with C. The lining of 0 is obtained 
by passing CJH, vapour through the tube at a 
temperature high enough to decompose the 
C-E^ By alloying Os with Zn, and treating the 
alloy with HCLfiq, Os is obtained as a black 
powder which is easily ignited (D. a. D., A, Ch. 
|8j 66,899). 

Properties and Beaction$.—A$ obtained by 
reducing its compounds at high temperatures. 
Ok is a lustrous, blue-white metq), resembling 
Pt or Sn. Prepared by reduction at lower tem¬ 
peratures, Os is a greyish-black powder, with¬ 
out metallic lustre. From solution in 'Sn, Os 
separates in hard, bluirh crystals, probably be¬ 
longing to the regular system; *8.0. 23*477. 
De^le a. Debray heated Os to the temperature 
at which Bh< melts fc. 2000*) without fusing it. 
The Os was placed in a oarbon-cmcible plaqed 
in a cylinder ^ lime, resting on a blim«ol 


lime, and surrounded ^ Ihiee Other similat 
bloeka; a powerful 0-B flatoe was caused to 
play over, and around, the lime cylinder (.d. Ch, 
( 0 ) 66,886 ; 61 , 6 ). 

Os is easily oxidised to OsO,. The finely 
divided metal obtained at low temperatures 
smells of OsO, at the ordinary temperature; 
when heated in ur, it bums and is completely 
volatilised. A compact mass of Os ignites 
when strongly heated in air, but ceases to bum 
when tile source of beau is removed; Os pre¬ 
pared at very high temperatures may be heated 
to 0 .226°, without change. Finely divided Os, 
which has not been strongly heated, is oxidised 
to OsO, by heating with cone. HNO, or agita 
regia ; if the metal has been exposed to a very 
high temperature, it cannot be oxidised in the 
wet way. Os is oxidised, to E,OsO„ by molten 
EOH; tbcvoxidqtion is hastened by addition of 
ENO, or EClOp Heated in Cl, OsCl, is pro¬ 
duced. Os forrus a phosphide when heated in P 
vapour. The spectrum of Os has been examined 
by Huggins (T. 164,139), and Thalkn (v. B. A, 
188*. 431). 

, The atomic weight of Os has been deter¬ 
mined (1) by heating in 0 and weighing the 
OsO, produced (Berzelius, P. 13, 646; Fremy, 
A. Oh. [3] 12, 614); (2) by reducing E.OsCI, m 
H, washing out EOl, and weighing Os [Berzelius, 
P. 13, 630: Seubert, B. 21,1839; d. 261, 267); 

(3) by determining S.H. of Os (Begnault, P. M. 

[4] 23, 103). The oldcx. values were too high. 
Seubert’s analyses of E,OsCl, and (NH,),08C1„ 
oonduoted in 1838, gave the mean value 191*12, 
but this number was regarded by S. as rather too 
high; in 1891 S. re-determined the at. w. very 
carefully and obtained the value 190*3. 

Os is distinctly metallic in its physical cha¬ 
racters, but some of its chemical properties are 
those of a non-metal, e.g. acidic character of 
OsO, and existence of salts the negative radicle 
of which is OsOp Os belongs to the group of 
Pt metals, to whioh group Ag, and Au are 
more or less closely related (c. Coffbb Oboup op 
EnExzHis, ii. 250; and Noble metals, this voL 
p. 6*28). Os is more closely related to Bu than to 
the other Ft metals; the analogy is shown in 
the existence of volatile oxides MO, capable of 
existing as gases, in the salts E,MO„ and pro¬ 
bably EMO„ and in other respects. The exist¬ 
ence of ^OsO„ the fact that this salt is 
oxidised probably to EOsO, which salt is re¬ 
duced to ^OsO, by EOHAq, and also the exist¬ 
ence of H,OsOyp and salts of this acid, empha¬ 
sise the analogies between Os on the one hand, 
and Mn and Fe on the other hand. 

Detection and JCsftmafton.—Compounds of 
Os heated with a little Na,CO, on Pt foil give the 
peculiar, chlorine-like, bdour of OsO,; at the 
same time the non-luminous flame becomes 
luminous from separation of Os. Salts of OsO 
are easily oxidised; e.g. solution of OsOl,, which 
is deep-blue, becomes violet in air, and then 
dark rad (OsOl,), and finally yellow (OsOlJ.. 
Balts of 0s,0„ e.g. K,0s01p give a brown-red pp. 
(0s,0,j;H,0) with EOHAq, a grey-brown pp. 
iBoh in NEijAq, with AgNO,Aq. an^ a blue colour 
(reduction to OsCiJ on warming with tannie 
acid. Salts of OsO„ ex. E,OsOjw give no m 
with EOHAq in the C(^ but oh wanning the 
li^ud goea mne,.ud then Uaok OiO^sBjO 
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jraddcnly wpaTatss. Borax piodaoea no ohange 
•t drdinur temperatarea, but a blaok pp. forma 
on warming! thia distingnishea OaO, aalta from 
aaltaot ItO„ wbioh beeome bine on heating with 
borax, and after a UttA gire a blue pp. Tannio 
' twid. doea not react in the cold; on warming, the 
liquid becomes blue. Alkali aalte of OsO, form 
violet solntions in water; HKOiOxidiseSHoaaltB 
of OaO,! NH,Aq followed by MH^C'Aq potsTyel- 
low OaO^H,.NH,Cl)„igbiob gives Oe on heating. 
OsO, or OsO,Aq, is recognised by its sm^; 
addition of KOHAq to dilute solutions of OSO 4 
removes the smell. A delicate test for Os con¬ 
sists in fusing with KOH and a little ENO„ dis¬ 
solving KfiaO, formed in water, adding 1IH,C1, 
wuhing the yellow pp. of 0 s 02 (NH,.NH,Cl), 
with very dilute HCLAq, dissolving it in ^(htly 
warm water, and adding K,FeC^,,Am when a 
splendid violet colour is produced (OTbbs, Am. 
8 , 233). Os is usually estimated as the metal. 
Os is separated from other metalsbydissolving in 
aqua regia, adding HKO,, and distilling. The 
OsO, may be led into excess of NH,Aq; Ae sglu- 
tion is BBturqjed with H,S and boUed, the pp. of 
OsS, is collected, washed, dried, and placed in a 
small carbon-crucible which is^placed inside a 
Hessian crucible, the space between being filled 
with sand, and heated for some hours to 0 . 220 °- 
250’; compact Os is thus obtainea. 

Be/erencet. —Tennant, T. 1804 411: Ber- 
xelins, P. 13, 436, 627 !^, 208: W 6 hler, P. 81, 
161: Claus a. Jacobi, J. pr. 86,142; 90, 65; A. 
63,365: Deville a. Debray, A. Ch. [3] 56, 393: 
Kremy, A. Ch. [3] 12,622; 44,891: Fritzsche a. 
Struve, J^.pr. 41, 97. 

Osmium, acids of. Mo oxyaoid of Os has 
been isolated, but salts of the hypothetical acids 
HjOsO, and HOsO, are known {v. Osmium, salts 
of oxyacids of, p. 646). A peculiar acid, 
H,^,Ob, 04 , generally known as Osmiamie acid, 
exists (v. Osmium, nitrogen-containing acid of, 
p. 644). Osmocyafhydric aeid, H,OBCy„ and 
salts of this acid have been obtained (v. Ctakioes, 
vol. ii. p. 843). Salts of the hypothetical acids 
HjOsCl, and HgOsCl, are known (v. Osmium, 
chlorides of\ p. 644). 

Osmium, alloys of. Alloys with copper and 
gold were described by Tennant (T, 1804. 411) 
as very ductile, insoluble in aqua regia. An 
a ma lga m with mercury is obtained by the re- 
action of Hg with OsO,Aq (v. Claus, J. pr. 90, 
66 ). The ^oy«with iridium occurs native; 
composition varies between 0 . Os,Ir and Osir,; 
this alloy usually contains Bu, Bh, and Au, 
besides Os and Ir (v. InpiuM, Alloys of, this 
voL p. 47). Alloys of Os and Ir were obtained 

^ville by melting Os and Ir with Cn)S, 
•nd treating the fnsM*masB with HOlAq and 
then with HMO,Aq (Af. 8. 1882.1228). 

'Osmium, ammonio- salts of;orOtm.amaionium 
taltt {Ammoniacal osmium bases). Not many 
dl these compounds have been prepared. Those 
which are known seem best looked on as two or 
more NH, groups with H replaced by the radicle 
OsO or OsO- The oonstitutional formulas and 
tha nomenofatare of the oim-ammoninm salts 
are not settled; in this article compounds sup¬ 
posed to contain the radicle OsO are ci^ed 
Osnfosyl-ammonium compounds, and those sop- 
pot^ to contain the radicle OsO^ are called 


Osmyl-ammonium compounds (after the analogy 
of NO and NO, compounds). 

08Kosn.-DuicKOKioic HnnoxiDa 
OsO(NU,OH), (Ammoniaied oxyosmou* hy¬ 
droxide. Cfscyosmeumammonium hydroxide). 
Simplest empirical formula •>080,.2NH,JS,0. 
Obtained by dissolving OsO, in excess of oono. 
NH,Aq, and warming the ren solution ^ a closed 
flask to 40°-60° until a black pp. begins to form 
when the flask is opened (Clans a. Jaoobi, J. pr. 
79, 28). N escapes during the process 
(73080.+ 10NH, 

•»8080(NH,.0H),+.2N,+3H,0). Forme a 
brown-black powder; decomposed by heat to Os 
with evolution of N and H.0 ; iusol. water, sol. 
acids, and^ppd. by KOHAq or NH.Aq. Amor¬ 
phous basic salts (not fully examined) are ob¬ 
tained by evaporating the acid solutions; these 
salts are decomposed by water to neutral and 
more basic salts (Glaus a. J-cobi, J. pr. 90, 66; 
cf. Berzelius, P. IS, 435, 527). The jjase dis¬ 
solves in KOHAq; on boiling, NH, iS evolved 
and a pp., OBO,n H,0 containing NH„ separates. 

OsUTL-rXTBAUUOMlUU aTURoxinx -■ 

OsO,(M^.NH,.0H)^q (Ammoniated oxy.smte 
hydroxide. Osmidiammonium hydroxide. 
Oxyosmiumdiammonixan hydroxide. Osmyl- 
ditetramine hydroxide). Simplest empirical 
formula • 080,.4NH,.H,0Aq. Known only in 
solution. A sc'.ution of this base is obtained by 
decomposing the chloride by Ag,0 and H,0, or 
the sulphate by BaOAq (o. infra), and filtering; 
the solution is yellow, has an alkaline reaction, 
and is easily decomposed with formation of 
OsO,, NH,, and a black pp. (Claus, J.pr. 79, 28). 

Os)(n,-TSTBaMUOH 10 il OHLOBini 
OsO,(NH,.NH,Cl), {pxyosmiimdiammonium 
chlonde). The fonqnla is sometimes written 
OsO,C^4NH„ and the salt is called amnumiated 
osmium oxychloride ; the formula is also written 
OsO,.4NH,.Cl„ and tha salt is cailed osmyl-di- 
tetramine chloride (Oibbs, Am. 3, 233); Fremy 
{A. Ch. [3] 12, 622) wrote the formula 
0sO,(NHJ,.2NH,Cl, oalUng the salt osmiamide- 
ammonium chloride; Claus and Jaoobi (J. pr. 
79, 28; 85, 142; 90, 66) gav* tiie, formula 
0s(NH,).Cl,.2H,0, and the name osmio-diammo- 
nio-chloride. The investigations of Oibbs {Am. 
8 , 233) confirmed the empirical formula 

OsO,CI,.4NH,. Obtained as a yellow orystallipe 
pp. by adding NH,Cl to K-OsCIAq (Fremy, A. Ch. 
[3] 12, 522) (?K,080p4q+4NP.Cl 
= 080,(NH,.NH,C1), + 2KClAq + 2H,0). Slightlf 
sol. cold water, more sol. hot water, insoL, 
NH,01Aq. May be crystallised from water con¬ 
taining Hd; ppd. from solution by oono. HClAm 
Aqueous solution quickly decomposes, giving off 
OsO,; on evaporation a brown solid is flbtained, 
which ^phaves like OsO(NH,.OH),; the solution 
gives a fine violet colour with K,Fe0y,Aq (Oibbs,* 
i. 0 .). TBs compound is decomposed by heat, 
giving a residue of Os. 

The chloroplaHnate is obtained, as orange- 
yellow crystals, slightly sol. eold water, by boilutg 
OsO,(NHrNH,Cl), with Ft01,Aq (Gibbs, U). 

Osuri. ixTBUiuoNniii>sRt.r]uix, mraara, Ao. 

I Tha sulphate Is obtained by pouring K,OsO.^| 
into oono. oold (NHJ,SOptq; small orangl- 
yellow crystals, easily 8(m hot water^Oibbs, Ia). 
ba uUrate is obtained by a similar teantioti, and 
the' onitafe also; using eold cone. llH,NO,Aq 
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and iutaadol (Oibb*. 

Kot)» 

Oimimn, eUorldM ot Two ohlotides of Oi 
boTo been prepared, OsOl, and OsOI^; OaCil, U 
known in lolution; no oUoride has ;et been 
gasified; these are the only haloid oompounda 
of Os Imown at present, except OsCy, be classed 
as a haloid oomponfia, OsCl, and C/sCl, combine 
with alkali ohldHdes to form 08C1,.3MC1 and 
OsCl,.2MCl respectively i OsGl, also probably 
forms doable salts, but they have not been iso¬ 
lated satisfactorily. OsCy, forms an acid, 
H,OsCy„ from which varions salts (osmocyanide.>) 
are obtained. OsC^ and OsCl, are fonn-sl by 
direct union of Cl with Os. 

OsMons ouiiOBinx Osd, (Omiu.a^iehloride. 
Omuaothloride). Obtained by heating finely 
divided Os in a long tube in a stream of dry 01. 
Two sublimates are obtained; the less voIatUe 
(green) is OsCl„ th^ more volatile (red) is OsCl,. 
As thuq.prepared OsCl,-forms dark-green de¬ 
liquescent" needles, which probably contain 
H,0; by heating again in pertertly dry Cl, OsCl, 
4;> obtained free from moisture as a nearly black 
sublimate (Claus a. Jacobi, J. pr. 90, 65). An 
indigo-blue solution of OsOI, may be prepared by 
dissolving 0s0.irH,0 in HClAq; the solution 
soon becomes violet, then dark red, and then 
yellow from formation ot OsCl, and OsCl,; the 
yellow solution again becomes blee by the action 
of reducers (0. a. J., lx.). OsCl, dissolves in 
water, forming a green liquid, which is decolour- 
ised and decomposed on dilation with formation 
of Os, OsO,Aq, and HClAq. Solutions of OsCL 
in alkali chloride solutions are not decomposed 
by dilation; doable salts are probably present 
(0. a. J.). Berzelius said that double s&lts ot 
OsCl, are formed by the action of alcohol on the 
salts M.OsCl, and M.OsCl, (P. 13, 436, 627). 
OsCl^ is sol. alcohol and ether. The aqueous 
solution conducts electricity, but the alcoholic 
and ethereal solutions do not (v. Hsmpe, Z. 11, 
1649; 12,23). 

OsMoso-oBiao cuuuunz OsCl, (Osmium Iri- 
chloride, Osmochloride. Osmium sesquichloride). 
This chtoride h only known in solution, and in 
combination with alkali chlorides. The brown 
to purple solution obtained by the action of air 
on 0s0.zH,0 in HClAq probably contains OsGI, 
W. a. J.). Bjr treating a solution of OsO, in 
HClAq with Hg, ^ud evaporating tit vacuo over 
cone. li,SO„ Berzqlius (j’. 13,4.35,5271 obtained 
a purple, varnish-Uke substance, whion perhaps 
was OsCl,. 

Double Salts.— Ammonium-osmium tri¬ 
chloride (Ammonium ehlorosmile) 
3(0sCl,.2NH,Cl).3H,0. Beddish-browncrystals; 
00101004 by passing H,S into OsO, in much 
HClAq till the solution is red, adding r)^,Cl, and 
evaporating (Clans, J. pr. 79, 28). The salt dis¬ 
solves in water with a dark-purple oolbur, which 
is unchanged by addition of alkali, but reduction 
begins on warming. On heating. Os and NH,C1 
are formed (Berzelius, lx.). 

Pafastium-oemium trichloride potassium 
ehlorosmile) 2(0sCl,.3KGl).6H,0. Formed by 
strongly heating in Cl a mizture'of equal parts- 
KCl and powdered Os, dissolving in water, 
erystatlising out E,OsCl,, and evaporating the 
mother-liquor; also by dissolving EOH in cone. 
OsO.Aq, edding NH,Aq, and when the wlulion 


is yellow and before K,OsO, separates, lataratiag 
with HOlAq and evaporating to dryness cm a 
water-bath, when the salt is obtained on the 
bottom of the basin, while Ed and NH,d are 
deposited on the appet° parts. Forms dark 
brownish-red crystals; easily sol. water, with 
deep cherry-red colour; easil^ sol. alcohol, insoL 
ether. -The salt loses 8H,0 in air, and the rest 
at lil0°-180°. The aqueous solution easily de¬ 
composes vrith separation of OsxO,Cl,. 

"Osuio OHLOBiDs 0s01,(0smtum tetrachloride. 
Osmichloride). Obtained, as a dark-red powder, 
by heating finely-powdered Os in dry Cl; OsCl, 
is formed at the same time. OsCl, is the more 
volatile of the two chlorides. In presence of 
moisture, becomes cinnabar-red, and then forms 
yellow needles (? 0s01,.xH,O). Dissolves in a 
little fiater to form a yellow solution, which is 
decompoLSd and decolourised on dilation (Ber¬ 
zelius, lx.), OsCl, is a ncn-conductor of elec¬ 
tricity (Hampe, Z. 11,1549; 12,23). 0s0r2H,0 
*disBolves in cone. HClAq, forming a dark 
greenish-brown solution, which probably con- 
taiiis OsCl,. 

Doable anlte.—Potassium-dimium tetra¬ 
chloride (Potassium ohlorosmate) E,OaCII, 
(“OsCl,.2ECl).‘'Obtained by heating an inti¬ 
mate mixture oi equal parts ECl and finely- 
powdered Os€n dry 01 to low redness, removing 
excess of ECl by a little water, dissolving the 
residue in hot water, and allowing to crystallise 
(Berzelius, lx.). Claoi a. Jacobi (lx.) obtained 
the salt by adding ECl to OsO, in HClAq, then 
adding alcohol and evaporating. Dark-brown 
lustrousoctahedra; cinnabar-red when powdered. 
Bol. water, forming a yellow solution, from which 
alcohol ppts. the salt, incompletely, as a red 
crystalline powder. Not decomposed at low 
redness, but at a higher temperature Os and 
KCI are formed. OsO, is produced by distilling 
HNO, over EjOsGl, (Berzelius, lx.). Is not 
acted on by SO,Aq at ordinary temperatures 
(KjIrCl, is reduced). EOHAq does not decom¬ 
pose a cold solution of E,OsCl,, but on warming 
the solution becomes blue, and then suddenly 
ppts. black 0s0r2H,0 (Claus, lx. ; other reac¬ 
tions of E,OaCl,A'i are ^ven). 

Ammonium chlorosmale, silver ehlorosmate, 
and sodium ehlorosmate are described by Claus 
a. Jacobi (J. pr. 79, 28; 85,142; 90, 65; A. 63, 
856). 

Supposed compound of Osmium 
hexachloride. Berzelius (P, 13, 485, 627; 
16, 208) obtained a brown salt, which he sup¬ 
posed to be a compound of NH,C1 and OsCl,, by 
saturating OsO, with, NH,Aq, after a time lidd¬ 
ing excess ot HClAq, digesting for some days 
with Hg, filtering, and evaporating. According 
to Clans (Z.e.i, the salt is 2(0sCl,.2NH,ClUH,0 
(v. supra ; Ammonium-osmium trichlonde). 

Osmium, cyanide ot, OsCy,; and osmocyan- 
hydric acid and its salts, H,OsC^,; v. OTiHiDMi 
vol. ii. p. 843. 

Osmium, hydrated ozidei or hydresidsf of; 
V. Osmium, oxides and hydrated oxidee s/; 
p. 645. 

Osmium, nitride of. The brass-yellow mb- 
stance, obtained ^ passing H over the pp. pro- 
duced by adding HNO, to ^OiO,Aq, is probably 
a nitride ot Os (Clans. P. 66,202). 

Osminm, nitrogea-eentaiaiBg acid ef, and 
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UitaUt, H,N,0^^ertB,IT,0a,0^^. Thit 
■dd i( genetaU; taown as omiamte oetd. An 
agneoni solntion of thi« aoid is obtdned by de- 
oompoaing As Ba salt by the equivalent quantity 
^ H,SO,Aq, or by treating the moist Ag salt 
with H(nAq, and filtering. The olear yellow 
eolation remains unohanged for Bome|days if 
dilate; but if it be oonoentrated, OsO, and a 
black pp. containing Os are formed, and gas is 
evolved. The aqueou# solution of the aeid 
evolves CO, from oarbonates, and decomposes 
KOI; Zn (ussolves in it, with evolution of gas 
and partial decomposition of the aoid. the solu¬ 
tion is decompose by acids on warming, with 
prodnotion of OsO, (Fritzsche a. Struve, J. pr. 
41. 97). P. a. S. gave the formula H^,0s,0,; 
this was upheld by Claus (</’. pr. 9$, 66). 
Osrhardt {J. Ph. ra] 12, 304) gave th% formula 
}I,N,0s,0,. The E salt is obtained by the action 
of NH;,Aq on OsO, in excess of KOHAq; 
the reaction is expressed tbfis by F. a. S.; 
20 b0, + 2NH, + Aq = H,Ns08,0.Aq -t- 0 -I- 2B,0 ; 
Claus gives the equation 60s0,+8NH, 'eAq 
= SH,03gN,0fAq -t- N,+9H,,0. According to P. 
a. 8. no gas is evolved during the reaction. If 
this is correct neither of the equations can ex¬ 
press the change which oocnrs. The salts of 
osmiamio aoid explode when hea*'ed some ex¬ 
plode when struck. 

Potassium obmuuaie E^NiOSjO, or 
7 K,N,0s,0,. Prepared^ dissolving solid OsO, 
in cone. KOHAq, to which cone. NH,Aq has 
been added. The solution is clear yellow, and 
deposits yellow crystals of the salt. Claus a. 
Jacobi ({.c.) dissolve KOH in very dilute OsOjAq, 
add 1 voL NH^q, and evaporate rapidly until the 
salt begins to crystallise out, after which crystal¬ 
lisation is allowed to proceed. Citron yellow, 
tetragonal crystals. Bol. warm water, also in 
alcohol, sh sol. cold water, insol. ether. Bx- 
plodes at e. 180°. Decomposed by cone. HCIAq, 
with evolution of Q1 and formation of two kinds 
of red crystals (v. F. a. S., i.c.). 

Sinvaa osuiamatk Ag,N,0s,0, or ? 

A citron-yellow crystalline powder; si. sol. water 
or dilute HBO|Aq; sol. NH,Aq, forming there¬ 
with a crystalline compound; blackens in light; 
explodes at 80°, also when struck by a hammer. 
Prepared by dissolving OsO, in an ammoniacal 
solution of a salt of Ag, and adding excess of 
HNO,Aq; or by adding excess of HNO,Aq, fol¬ 
lowed by Bolutiog of a salt of Ag, to OsO, dis¬ 
solved in NH,Aq. 

Ammonium, barium, mercurous, sodium, and 
ammoiiiated sine, osmiamates have been pre- 
pued (F. a. 8., * 

Osmnm, oxides and hydrated ozides^of. 
Foni oxides of Os ofh known ; OsO, 0b,0„ 
OsO,, and OsO,. Balts in which OsO, acts as 
the negative radicle have been prepared (o. 
in^. Osmium, sails of oxyaoids of), A hydrate 
«f OsO has been obtained, but not pure; it 
rapidly absorbs 0; the hydrate ObO,A^O is 
known, as are also the hydrates ObO,.H,0 and 
0B0r2H,0. No oxy-salts have been obtained 
directly from the oxides of Os; a few ozy-salts 
corresponding with OsO are known. OsO, acts 
os a weak acidic anhydride; this oxide is easily 
reduced to OsO„ orto Os. OsO, is the only oxide 
prepared direct union of Os with 0. 

Ciibrides corresponding with OsO said OsO, 


have bean obtained, and the ehlorlda OsCl, 
which corresponds with 0 b, 0, probably exists 
in solution (v. Osmium, chlorides of, p. 644). 

OsMOUs OXIDE OsO (Osmium monoxide). 
A greyish-black solid, insol. acids; obtained 1^ 
heating in a stream of CO, a mixture of Na,CO, 
and OsSO, o%OsSO,.2K,SO,,2KHSO,^H,0, and 
washing the residue with water jjClaus a. Jacobi, 
J.pr. 86,142; 90, 65). The salt OsSOjis formed 
by evaporating OsO,Aq with excess of SO,; the 
salt 0sS0,.2K,S0,.2KHS0,.4H,0 is formed by 
bpating K,08Cl,Aq with K,80„ and washing with 
water the powder which separates. Hydrated 
osmous oxide, 080.xH,0, was obtained by 0. a. J. 
by the action of warm, very cone. KOHAq on 
OsSO,, in^bsence of air; it forms a blue-black 
pp. which very rapidly absorbs 0 from the air. 
Berzelius obtained a greenish-black pp. by boiling 
OsCl, in EGlAq with KOHAq; this pp. was sup¬ 
posed to be 0s0.xH,0, but .’’, a. J. say it cannot 
be washed free from* alkali. A few salts are 
known corresponding with OsO, e.g, OsSO,, but 
none is obtained directly from the oxide. 

OsMO-osMio oxiDB 0a,0, (Osmium sesqvfi 
oxide), A black powder; insol. acids. Ob¬ 
tained by gently heating, in a stream of CO„ a 
mixture of K,0sCl,.3H,0 and Na,CO„ and wash¬ 
ing with water (C. a. J., l.e.). Deville a. Dcbray 
(0. B, 82, 1076) say that this oxide is often 
formed, as copper-red crusts, in the preparation 
of Os, by passing OsO, vapour mixed with N 
through a hot tube lined with C, the lining of 
C being formed by passing C„H, vapour through 
the tube heated to redness. Berzelius supposed 
that a compound of 0s,0, with NH, was formed 
by the action of NHpAq on OsO,Aq; but the pp. 
thus formed was shown by C. a. J. to be 
OsO(NH,.OH), (i). eOsmosyl-diammonium hy- 
droskde, p. 643). No oiy- salts are known cor- 
tesponding with 0s,0,; a solution of OsCl, has 
been prepared. 

Hydrated osmo - osmte oxide 
0s.,0a.3H,0; a brown-red pp., somewhat sol, 
cold KOHAq, sol. acids even after drying; ob¬ 
tained by adding KOHAq to K,OBCl,Aq (0. a. J., 
I.C.). ^ • , 

Osuia OXIDE OsO, (Osmium dioxide). Ob¬ 
tained by Berzelius (P, 13, 436, 527; 16, 208) 
by heating a mixture of K,OsCl, and NOaCO, in 
CO,, washing the residue with water, and then 
with HCIAq; as thu" preapred OsO, forms a 
greyish-black powder. 01a:^s a. Jacobi (Z.c.) ob¬ 
tained OsO, in the form of a copper-red, metal¬ 
like solid, by strongly heating OaO,.2H,0 in a 
covered omoible (OsO,, 9, and H,0 are also 
formed). 0B0r2H,0 is obtained by the action of 
acids on K,Osp,Aq. OsO, may be heated to 
redness in abseuce of air (BerzeUns); out ClaM 
says that OsO, and Os are formed. Heated in 
air, or acted on by HNO, and HCIAq, OsO, is 
produced. Beduced by H at ordinary tempera¬ 
tures. Betosates when heated with combustible 
bodies. A sulphate corresponding with OsO, is 
said to be prepared by the action of cold BNO^q 
on ObB« but little is knofn of its popertuw. 
The correspopding chlotide, OsCl,, is known. 

Hydrated osmic oxide OsOfiHfiy a 
black pp. obtained by adding very djjute H,SO^q 
to E,OBO,Aq, OsO, beiu^ formed at the same 
tibe (C. a. J., Ls.). The moist hydrate dissolves 
£BCnAq,HNO,Aq,orH,SO,Aq; oxidttimi begins 
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wry dsiokly, with ehaogt at Mloor timn peipl* 
to yeUov-brown, green, and browniih-TaUow bn 
heating. Ftoni the eplntion in HCSAq, ^ ppie. 
Os (WShler, d7i40,266). By heating OsOrS^O 
to 200° in dry N, Fremy cotained the hydrate 
080,H,0 (A. Oh. [8} 18,616). 

OsuDi; IXTROJTDB 6 bO, {PKomie anhy- 
iriAt. Often called perosmie acid, and formerly 
generally known as osmic acid). Mol. w. 264'84. 
V.D. 128-6 at 0 . 280° (Deyille a. Debray, 0. B. 
82,1076). 

Formation.—!, By heating Os in air or Oj>- 
2. By heating Os, or any of the lower oxides, 
with HNO, or aqua regia,—9. By the action of 
dilate acids on KjOsOtAq; 0s0|>2P,0 being 
formed at the same time.—4. According to Clans 
p.pr. 78, 23) by the action of Os on steam; H 
being evoiyed. 

Pr^ration .—^ Finely powdered Os is 
gently warmed in astrearn of dry 0; the Os is 
placed in Ine bnlb of a two-bnlbed tube, and the 
OsO, condenses in the second bolb.—2. Three 
^arts osm-iridium are fused with 1 part KNO„ 
tne <r>ld mass is dissolves in water, the solution 
is neutralised by H,SO,Aq, and OsOi ia distilled 
oS into a cold receiver. 

Properties. —Long, eolonrless, translncent, 
monochnic, needles (Mallet, Am. S. [2] 29,49). 
Melts considerably under 100°, and boils a few 
degrees above its melting-point. OsO, is very 
volatile; the vapour smells abominably, and is 
extremely poisonons, attacking the eyes and 
longs; Devills nearly lost his eyesight while 
working with OsO, (». D. a. D., A. Ch. [3] 66, 
400). Clans says the best antidote is gas. 
The V.D. was determined by D. a. D. at 846°- 
286°; it agrees with the ^rmnla OsO,. OsO, 
may be vapourised in H; if tbs mixed Vapours 
are passed through a hot tube. Os is deposited. 
OsO, is slowly dissolved by water, the sointion 
does not react acid; sol. alcohol or ether, solu- 
tions are rednced with ppn. of Os. 

Beactiane. —1. Reduced to Os by heating 
with hydrogen; also by heating in a gas-flame; 
an aqueops sokution ol OsO, is fbadily rednced 
by most metals; the solution is also reduced by 
phomhorus, ferrous sulphate, stannous chloride, 
nsipwrous add (a blue liquid is produced by 
BO^q, perhapd containing an oxide which has 
not been isolated)c and^y many carbon com¬ 
pounds {e.g. H.0O,E, tannin, sugar, alcohol, Ac.) 
(u. Tennant, T. 1 w4.411; l^rselins, P. 18,436, 
827; 16, 208; Ddbereiner a. Weiss, A, 14, 17, 
261; Butlerow, A. 64, 278; Claus a. Jacobi, 
J. pr. 90, 66).—2. A large excess of ammonia 
solution emUet N, and ppts. OsO(BH,.OH), {v. 
Osmosyi-diammonium h^roxide, p, 643).—8. 
OsO, dissolvex in potash, forming a red yellow 
liquid which probably oontoins K perosmate 
(q. «. under Osmium, salts of oxy'aeids of, 
Sifra). —4. Bydrogen sulphide ppts. “an o^- 
sulphide (q. «.) from OaO,Aq; on saturating 
OsO,Aq with H,S, and adding an acid, OsS, is 
ppd. (». Osmium, sulphides of, p. 647).—6. 
HydroehUnie add doeiif not react with OsO,; but 
on addition of KOHAq, KtOsCl, is produced. 
OsO, is a oepj weak aoidioa^ydride: an aque¬ 
ous solution does not affeot the colour of litmus, 
nor does it decompose oarbonates; XOEAq pro¬ 
bably fonfis K perosmata. 


ttaloB, oiyaddi A Ka omdd of Otliat 
been isdated; saUe of the byphthetioai H^sO, 
(osmates) are known, and some of the reactions 
of OsO, mdioate the existpnoe of nnstable salts 
derived from the oxide OsO, (o. infrcs, Osmiunt, 
salts of oxyaeids of). 

Oswnm, ozyehlortde e£ The blaok pp. pb- 
taiqpd 'by boiling dilate E,0801,Aq is probably 
an oxyomorile (Claus a. Jacobi, J.pr. 90, 66). 

,,Osmium, ozysnlphiths of. The pp. obtained 
by passing H,S into OsO,A 9 is said by von 
Meyer to have the composition 0s,0,S,.8:^0, 
and to b4 changed to 20s0,S.3H,0 by the action 
of nit (/. pr. [2] 16, 77). Dried at 180°-200°, 
OsO,3 is obtained (von M., i.o.). 

Osmium, phospnideof. A phosphide of Oe 
is sai^.to be formed by heating Os in P vapour; 
it appeaig blaok if prepared at a moderate tem- 
erature, but white and metal-like if produced 
y heating strongly; it burns in air to OsO, 
and osmous phosphate (Berselius, P. 18, 486, 
'627; 16,208). 

(Osmium, salts ot Very few salts have been 
obtained by replacing the H ot oryaoids by Os. 
Osmium sulphite, OsSO„ is formed by evapora¬ 
ting 080,Aq qdtb SO,Aq; a complex salt 
08S0,.2K,80,.2EHS0r4H,0 ia obtained by 
heating l^OjCl, with E,SO,Aq; osmous phos¬ 
phate and sulphate are also said to exist, but 
they have not been analysed (Berzelius). An 
osmic sulphate is stated to be produced by tbs 
action of cold HNOaAq on OsS, (Berzelius). No 
salt of Os has been formed by the direct reaction 
of Os or any of its oxides with an oxyacid (v. 
SULPBITXS, SUUBXTXS). 

Osmium, salts of oxyaeids o£ Some salts 
ol the hypothetical'onnte acid, H,OsO,, have 
been isolated; and there are indioations of the 
existence of alkali perosmates,ia,saltB derivable 
from OsO,. 

OsiuTZS M'jOsO, (formerly called Osmites), 
Neither the acid H,ObO„ nor the anhydride 
OsO„ has been isolated (c/. Mallet, Am. S. [2] 
29, 49). Alkali osmates are obtained by the 
reduoing action ot aloohol on OsO, in EOHAq; 
a Ba salt is formed by the prolonged reaction of 
warm BaOAq on OsO, in a closed vessel; os- 
mates ot Ca, Fb, and Sr are obtainedas insoluble 
pps. from tile alkali salts. 

Potassium osmats K,ObO,. 3H,0. A 
violet-coloured, crystalline pp. of this composi¬ 
tion is formed by adding wcohol to OsO, dis¬ 
solved in KOHAq; tbs solutioSi is red, then be¬ 
comes eolonrless, and deposits the salt. Fremy 
obtained the salt in large octohedra by adding 
ENO,Aq to OsO, in‘Targe excess ot KOHAq 
(/, pr. 83,411). According to Clans (J. pr. 84, 
178,424) K,OsO,.2^0 lis obtained by warming 
OsO, in an excess of KOHAq; this reaction is 
similar to the reduction td KMnO,Aq to 
E,MnO,Aq by KOH. Violet-red ootahedra, 
Sol. water, msol. alcohol or ether; sUgbtlr 
sol. cono. s^t solutions (Gibbs, Am. 8. [Iq 81, 
70). An aqueous solution decomposes ramdly 
on warming to K perosmate and OsO,zi^O. 
H,SO,Aq forms OsO, from KfisO^n, and se^ 
rates OsO,.zH,0 (aans a. JaoobiitA)..UNO,Aq 
produces a siimlax change (Fremy, Ac.). SO,Aq 
produces a Una solunon. lm,OlAq fonns 
OsO,MH,J?H,01)- gad (NHJ^O^q produces 
OsO,(NHrNB,),BO,' («. Gw^MrammoisieM 
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iUwdfe aad ii^haU,p. 648). 
to form 0>0,(KEy, (Fien», IxX 

Barium oimatt Ba0s 0,.H,0 (QUni,/. pr. 
84, 178, 824) { C^Ietum, Uaa, $oiium, 
and rfrowfium oimat*i have been obtained 
(Fremy, /. jw. 83,411). 

Pb«>8hatx 8 (formerly called oamattt). Tbeia 
ealU hare not been prepared pure.' Fremy 

i /, pr. 88,409) says a peroamate. of E ia formed 
ly ^saolring OaO, ii^ large ezceas of EOf)Aq, 
and the aalt ia deoompoeed on dilution; the 
eolation in ezoeaB of EOHAq ia coloarlesa, bnt 
abaorba 0 and beoomea brown; on boiling, 
E,OaO, ia formed, and an oxide of Oa containing 
more 0 than OaO, ia volatiliaed. On the other 
hand, COana {J. pr. 86, 143 ; 90, 66) aaya that 
the greater part of the OaO, can be di^Uled off 
from a eolation of thia oxide in exceaa of 
EOHAq, bat thataome decompoaea ^080,Aq 
and 0. Olaae alao aaya that OaO, diatila off, at 
60°, when Cl ia paaaed into OaO,j:H,0ea8pended 
in a large exceaa of EOHAq. From a none, aolo- 
tion of OaO, in EOHAq, HNO,Aq ppta. OaO, 
mixed witl:aOsO,.®H,0, according to W6hler (A. 
140, 266). Wohler (lx.) melted Os with EOH 
and ENOj, and obtained a,blaok solid which 
formed a deep-red solution in water. Thia aola- 
tion was supposed by W6hler to contain E per- 
oamate; only a very little OsO, was obtained 
by distilling, and the residual liquid deposited 
E,OsO, on cooling, ^e mother-liquor from the 
E^OaO, was yellow; on treatment with CO, it 
became colourless, and then violet, and deposited 
OaO, and a greyish-violet pp. 

Osmium, anlphidea of. A snlphide of Os ia 
formed by heating Os with S (Berselina, P, 13, 
486, 627; 16,208). 

Oauio auLTHma OsS, {Oamivm iisviphidA. 
A dark brownish-yellow solid; slightly soluble 
in water. Produced, according to Fremy (/. pr, 
88, 409), bypassing H,S into ^OsO,Aq; accord¬ 
ing to Claua (X pr. 79, 28), also by passing H,B 
into E,OBCl,Aq. 

OsHiuK TXTBAsoi.piiiDa Ob3,ucH, 0. Ob¬ 
tained by saturating OsO, in HOlAq with ; 
on attempting to dry the pp. it is partly oxidised; 
above 100°, the pp. bui-is to OaO, and SO,; ' 
easily oxidised by HNO,Aq; heated in absence 
of air, OsS2.0sS, is said to Im produced (Berze¬ 
lius ; Claus). The pp. obtained by passing H,S 
into OsO,Aq is an oxyaulphidt (j.o.). 

M. M. P. M. 

OSHOOTAllIOES and Otmoeyanhydric acid 
V. Otanidbs, vol. ii. p. 843. 

OSUOSS. When two liquids are separated 
by the intervention o> a porous diaphragm, a 
flow of liquid takes place from one side of the 
septum to the othem or aometimes on unequal 
flow of the two liquids in opposite direotiona, so 
that &e quantity of liquid increases on one side 
of the septum and diminishes on the other. 
This phenomenon was originally designated by 
the correlative terms Endosmose and Ex¬ 
osmose, bnt it is better expressed by theshorto 
word Osmose (from uivfios, impulsion), which 
includes the two former. For the application of 
osmotic methods to chemical questions «. Motm- 
omM WSIOHTS, p. 417 ; also PaxstOAi. lusraooai 


^•6°]. (804<Oat 716mm. Formed by heating 
its carboxylic acid. SoL water and alcohol, 
insol. ligrc^ (Peohmann, A. 263, 830).—BKCS. 
—B'HgOl: guttering needles.. 

BenMoyl deieioofioe [100°). 

OSOTBIAZOBE OAKBOXTUO AOIO 
^®<N-OCO,H- [211“]. Fofmedlfy the action 
of EMnO.onamido-phenyl-oaotriazole carboxylic 
acid, which is got by reducing the nitro- acid 
formed by rdtrating the acid produced by the 
%ction of soda on the phenyl-hydrazide of di* 
nitioso-acetone (Peohmann, A, 262, 816). Orys- 
talline powder, v. sol. boiling water.—CaA', 2aq. 

OSOmiAZONES and OaoiEIBAZONBS «. 
Hxobazones. 

OBSElN V. PBOTaiss, Appendix G. 

OSTBUTHIN 0„H„0, (Gorup-Besanes, A. 
183,321); 0„H„0, (Jassoy, C. 0.1890 (i) 766), 
H16°]. Occurs in, the ' roots of Imperator^ 
Ostruthium. Triclinio crystals, v. l 1 bol. boiiii^ 
water, v. sol. r.lcohol and ether. Its alcoholic 
solution exhibits blue fluorescence. Form% a 
crystalline componnii with dry HCl. , * 

Acetyl derivative [78°]. Plates. 

OTOBITE 0,.HaO,. [188°]. Occurs in the 
fruit of Myristica otoba (Uricoeohea, A. 91, 
370). Pearly prisms (from ether), insol. water. 

OUABAIN 0„H«0„ [o. 186°]. S.-66 at 

11° i S. (alcohol) 3-76 at 11°. _ [o]„ = -33°. A 
poisonous glucoside present in Onabaio root, 
nsed as arrow-poison, and in the seeds of the 
glabrous Strophantus of Gabon (Amaud, 0, R, 
106, 1011; 107, 348, 1162; Bl. [3] 1, 101. 
Eectangulaj pistes (containing 7aq) v. sl. sol. 
water. Its solution is ppd. fay tannin. It 
yields a sugar ud a resin on boiling with 
acids.—BaA',: deliquescent pp. 

OXAIACETIO ACID 0,H,0,. OxtOoxyl- 
acetic acid. 

Oxim CO,H.C(NOH).CHrOOjH. [126°]. 
Formed by the action of alcoholic NaOH on 
the ether CO,Et.O(NOH).OH,.CO,H [107°], 
which is obtained by the action of water on 
the dihydride of di-nitroso-dj-oxy-terephthalio 
ether (Cramer, B. 24,1204). An i^merio oxim 
C03t.C{N0H).CH-C0,H [64°] is formed from 


oxi&cetic aci^ and hydroxylsmine. It yields 
00,H.O(NOH)OH,COJH[88\VwhenoeAoCl forms 
an anhydride C.H,0, [103°] yielding 0,H,AcO, 

[10®°]- ... 

PhenylhydraMid4 of methyl ether 
CO,Me.CHrC(N,HPh).CO,Me. [118°]. Mol. w. 
2674ob8.); (calc. 250). Formed from di-methyl 
acetylene dicarboxylatl and phenyl-hydrazine 
(Buchner, B. 23, 2930). Plates. Yields oxy- 
phonyl-pyrafole carboxylic acid on saponiflca- 
tio]¥ 

Mono-ethyl ether 0O^t.CHyCO*0O,He 
[97°]f Obtains bom the di-ethyl ether and 
cold dilute EOH (Wislicenns, B. 19, 8226; A. 
246, 828). Needles, v. sol. water. Its aqOeoaS 
solution is coloured deep red by FeOl,. 

Anilide of the ethyl ether 
OG,Et.OO.OHrOOJiHPU. [88°]. Formed from 
oxiUie ether, acetanilide, and NaOEt(Wisliaenas 
a. Battler, B. 24,1360). Needles,'T. sol. aldohol. 
p-Toluide of the ethyl*$ther. [186°]. 


uotionElectricidmethods. M.M.HM. j ‘^ihyl of the’ethyl ether 

OSOTBIAZOUB CW*, is. NHC^j.^g-CO,Et.CO.OH,.CO.NEtPh. [69°]ja Formed from 
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«a0^oxaao j ^ 

«•...„ _ O*-PIW,^ 

Oeewrwicfc—A* add pdSMiam salt in .«_ut 
xUu aeetosella and iium«- 


acf.?? 1-169. ForoSahj 
lie ^on ol sodium on an elbereal solution <5 

^* 8 SM!r 9 !iV-B- W. 8236 j 

Zhofc’AZ’if ®'«‘3Volon«it. 

■ReactoiM.—1. Decomposed by dilhte acids 
fate aoefao and oxalic acids.—2. Dilute {10 p.o.) 
aso, yields pyrmnc acid.—8. Sotiitim forms 
the compound CO^t.CHNa.CO.COJlt. wh^J 
reacts with alkyl iodides, forming alkyl-oxal.^ 
^tio others CO^t.CHX.OO.OO^t. The c8n. 

dihdTr'* "^BtalUees from 

alcohol in green needles [163"].—4. P^vl-hv- 

w5t CILCm “ P*»«“yl-Mraaifa 

C0^t.CI4C(N,HPh)C0^t [78“J. crystallising 

“so-T"’ ®°»®‘-<N:S?h> 

WjEt,C^C[KPh).CO.^t (0. 200° at 10 mm) 
Tte^eonJ*® alfeohoUc Peci,! 

Er ., xrr « ria ,“;' f , 7 . s ?“5 

dnced by sodium-amalgam to mono-dlhyl aspart 
a [180°] (Pfnner, 

raSMYL'OZAMIC ACID. ♦ 

J ‘‘*"0 ““'i HClAq (Lim- 

Smiilf' *^®bliepor, A. 66, 2). 

Sk^smto^NR 1°'' T^‘"' decomposed by 
oxaluno acid. ^ 

OXAIBUTYBIC ETHEB 

»‘‘’20 mm.). 

NaOEWA^nl/’!? ’’“‘y™ ®‘ber, and 

OXi£.£THTL-STBXIIing 
■lani-oLioxaLiini. 

OXAlETHYlIini 

OXAUNX. - 

PMPILIK. •„ p..„„. 

J™’ S.G. (hydrated) ^£5 

1*668 /niftpVft A.W. o irtJt ww / A t _ * 

ro 


MaTjttTi.- 
MaTHYIi-BTHTL-QLT- 



f f ri ' ,? v ‘^ r ^8 atioresTw 

S. {^•<>oiol) 28-6 at 16° (Burgoin, Bl. [21 29,248) 
I' n <“«*y“«k>. ■*<■• 7, 267) 

^ 88-74 fin a 7-41 nn 
\KaiiQnniko 


(oft^ found as oiystals-raphideg) 
urmaiy oafauH, and in theValpighian vLTof’ 
^ gp^ing Convolvuli. Calcium 
oxalate i^jund also in many lichens, and as the 
mineral Whewelhte. Ferrous oxalate occurs in 
"““onium oxalate in guana 
Free oxahc acid occurs in some fungi fg o Mstu 
I (Hamlet a. Plowright, 

oxidising S 

fused potaAorof nitric acid on alcohol, glyool 
sugars, starch, cellulose, citric, tartaric, myristio’ 
^d other fatty aci*. Also by oxidising aoette 

Pr^ 4 911 o'"? (''“PP. O. J. 

oxalate is among 
the plhduota of the decomposition of cyanogen 
by *ator. 3. By heating sodium or potassium 

formate above 400° IMers a. Weith,S. 16 . ISOtT 

ethe/ 6* ““ 8f-bromo-8cetio 

sodium and sani at about 860° (Drechsel, if. [2] 

4, 120).-6. By heating C,C1, with dry KOH 
C ClTft.H'‘^“w?i‘xr=^^‘’"<^P“‘ber, A. Ill, 174). 
droier* V H oxalate and hy- 

?? spontaneous deoompo.sition of 
JS- 12.1887).-8. By 

(HenTvlT°“ CCl,:OCl(OMe) 

• • product ID the prepamtion ol 

pjcnc acid from phenol (m!cTpZ. 4 
91).— 10 . Byoxiisingchloranilic acid (Groves. 
£'i;- “■ ^ by-product in the pre- 

fs] 24,°1066)” (®’“®''binger,Ar.PA. 

Preparation. —By heating sawdust with a 

SeMb™ KOH af-240°-250°; Gie 

geldbeingless whenNaOHis used alone (Thom. 

water ’^and^®th?^fii7? " boiled with 

rT«i„L “ . filtrate evaporated. Sodium 

oxalate separates in-granules, which are then 

i th n The calcium Lite 

then decomposed by H^SO,. Oxalic acid mav 
be freed from the last trace of alkaline oxaktes 

®' anhydrous oxalic 
«on be obtained by ailowing a solu¬ 
te stanilr®**® H,SO, (12 pts.) 

^aterrai^f r“® ®‘^y®‘“‘® tnbe up 

TOter (2aq) from the a«, and fall to powd« 

8711'^An^' ?•■ ^**1 H'oohardt, /. 1864, 

5 . According to Lesccwr {C. R, 104 1700) 
dned oxahc acid takes up 2|aq'from the air.^® 
oxafato precipitation as calcium 

rln® „ “Kow? oonversion into OaOO, or 

wateA ‘“'•afwn with KMnO, or bai^. 

Properti^. —Large monocUnio crystals foon- 

ite*^al?^r '"■ ®°!' 1!?*®'.“® aloohoL Givis off 
? * oi^^taUisation at 100°, and, in a 

“m“ (Kf^ann, J. pr. 86,218). 

snblimes at 160°, but is paSy spht up 
aqueous solutioii 

ueOOniDOSeB slcwlv In 14 »h* W..A JI_ . 


(fa a f41 pT‘4ueo« -.JluS nz Ite .qu'S;«-'.« 

•^a/.pr. [2] 81.847). H.O.y.61.100i ] tten o? dilute «futo^l5”‘b.*^J!^SrS 
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bsU SD r (Fr. 9 , 

892). When a gas is paieea wrongh a strong 
■olntlon of oxsUo aoid at 100° 00 , 1 $ gii^n off 
(Gules, 0, B. 71, A. 6 p.e. eolation eon* 
toining 1 p.o. of aramam nitrate & rapidly de- 
eompoeed by eunlight into CO„ formio aoid, and 
00 (Mekamp, A. 122,118). Anunonitun oxalate 
is also decomposed by snnlight, bat thi ualates 
of K, Li, and Na are but slightly affected (Downes 
a. Blunt, Pr. 29,219).sFerric chloride is reiaoed 
by oxalic aoid in sunlight, and also by heating 
above 60° (Lemoine, Bl. [2] 46, 289). OxaHc 
aoid reduces Au and Pt from their saMs. Oxalic 
aoid expels HCl when heated with dry MaOl. 
CaOl, ppts. solutions of alkaline oxalates, the 
ppd. CaCjO, being insol. acetic aoid and am¬ 
monia, but sol. HClAq, and immediately reppd. 
by ammonia. 

Reactions. —1. Heated with glycSin (1 pt.) it 
yields CO, and formio acid, but when a small 
quantity of glycerin (jpt.) is ased, decomposition 
takes place at a higher temperature, allyl alco¬ 
hol being formed from the glycerin. Oxaljp aoid 
also yields iormic acid when distilled with glycol, 
luannite, dulcite, erythrite, and quercite, but not 
with sugars (Lorin, C. B. ,77, 129, 363; 84, 
1136).—2. On heating with cone. H,SO, or with 
P,0, it is resolved into water, CO, and CO,.— 
3. PCI, yields CO, CO„ HCl, afSd POCl,. PCI, 
acts in like manner.—4. Boiling nitric acid slowly 
oxidises it to CO.,.—^ PbO... and MnO, rapidly 
oxidise it in aqueous solution, yielding CO, and 
the corresponding oxalate. Dried oxalic acid is 
oxidised by rubbing with PbO„ great rise of 
temperature occurring.—6. MnO, and dilute 
H.,80, completely oxidise it to CO,. KMnO, and 
OrO, also oxidise it.—7. Chlorine-water and 
HCIO yield IICl and CO,.—8. Potash-fusion 
yields hydrogen and a carbonate.—9. Liberates 
Cl, Br, and I when its saturated solution is boiled 
with KClOj, KBrOj, and KIO, respectively 
(Ouyard, Bl. [21 31, 299).—10. The copper-sinc 
couple forms si^all quantities of glycollic acid 
(Balbiano a. Alessi, 0. 12, 190 ; of, Plimpton, B, 
11, 616).—11. SbCl, in chloroform forms crys¬ 
tals of Sb.,Cl,C.,0, [149°], which are decomposed 
by water with formation oisoxalic aoid (Anschutz 
a. Evans, A. 239, 286).—12. Primary alcohols 
heated with dry oxalic acid yield a mixture of 
mono- and di-alkyl oxalates; on distillation the 
mono-alkyl oxalates split up into CO, and alkyl 
formates. Secondary alcohols give but little 
alkyl oxalate, ^hile tertiary alcohols are wholly 
split up by oxalic acid into water and hydro¬ 
carbons (Oahours a. Demarcay, C. B. 83, 668; 
86, 991).—18. EUctrolfsis of potassium oxalate 
yields 00, at the positive pole (Burgoin, A. Ch. 
[4] 14,167).—14. A aoiution of molybdio cAAd in 
oxalic acid yields, on addition of UNO, and eva¬ 
porating, monoclinic crystals of H 2 C, 0 ,UoO, aq; 
(k 6»-•947:1:1073: 8 = 98° 62'. This ‘ oxalo- 
molybdio aoid ' yields the salts Ag,C,0,MoO„ 
BsO,0,MoO„ and Na,C,0,MoO, 6oq (Pfichard, 
0. B. 108, 1063).—16. Ammoniacal cupricoxide 
at 160° yields (NHJ,CO, and 0a,0 (Oazeneavs, 
Bl. [2] 82, 277). 

Salts (Souchay a. Lenssen, A. 99, 81; 190, 
808:102, 86,41; 108, 808; 106, 246h—K,A''aq: 
xnonooUnic crystals; tt:6:c »*676:1:1*167; 0 =69*6° 
(Ds la Provostaye, A, Ok. g] 4,46^. S. 88 at 
10 °(Niohol 8 ).—K,A"3aq —kHA". Salto/soml 



fionooHnie owtals (Ifoi^do, /. 181 
EHA"eq.-KHi‘'it(a: ttioetrio Of 
■469;1;6-196. S. 8-8 at 8 °.-=KBUl"# 
erys4 (Battmebberg,?. 0S.°«4).!-| 

Tnclinio prisms: #:i;« » 2'100:S-366:1; a* i 
/»-79°29'; -y-97°6'(Wollaston, 2V. 1808^901 
Anderson, C. ,7.1,231; Be la Provostaye). S- M 
at 18° (N.|:—Na,A". S.W at 16°.* Neutral ia 
reaction.^NaHA"aq: monodfinic crystals which 
redden litmus. S. 1-7 at 15°.—Li,A". B. 8 at 
19-6°.—LiHA"aq. S. 8 at 17°.—(NH,),A"eq. 
Is. 4-2 at 18° (N.); 2-2 at 0° (Engel. 0. H. 102, 
^366). Hemihedral effl orescent trimetric prisms; 
o:»;c = -776:1: -733 (> aschutz, B. 18,1394). Ppd. 
by adding NH,C1 jt NH,OAo to its solution 
(Heintt^V. pr. 8', 309).-(NHJjA" 2aq. Oo- 

ours in guano tXannor, G. N. 32, 162)_ 

(NH,)HA"aq : trimetrio prisms ; o:6:o 

= -468:1; -669.—(NHJHjA", 2aq: triclinic prisms, 
isomorphous with KH,A' ~2aq. 8 . 3-25 at 0°(En- 
gel).—(NH,)ESO,H|C.,0,: monoclinic crystals* 
—Eb,A"aq (Piccard, ././jr. 86,449)..4-EbHC,0,.— 
BbH,A", 8 aq (Stolba, C. C. 1878,331).-CaA”aq. 
Crystalline powder, formed by ppg. hot s^- 
tions (Schmid, A. 9v, 226).—CaA” 3aq^*occur8, 
mixed with CaA"aq in the pp. formed from cold 
solutions.—(CaA").,CaCl 2 24aq.— CoA"CaCl, 7aq 
(Fritzsohe, P. 28,121). — SrA"aq. 8 . 6 at 100°.— 
SrA"3aq (Wicke, A. 90, 101).—SrH,A",2aq.— 
8rA"SrCl,6rq.-(SrA"),SrCl,16aq (Kainey, Pr. 
14,144).—BaC,0,aq. S.-04.-BaH,A",2aq. S .-8 
at 15° (Clapton, 0. J. 6 , 223).—Be(NHJA*i 
(Sdnormont, J. 1857, 296; Shadwell, J. 1881, 
681).—BeK.,A"y—Be,K.,A",(OH),2aq(Philipp,B. 
16,762).- MgA" 2aq. S. -07 at 16°; -08 at 100°. 
— Mg(NH,),^",9aq. — Mg,(NH,)„A"„ 24aq.— 
MgtNH,)„A". Sal- - klg(NHJ,.A", Baq. — 
Mg,(NH,),A",2aq.(Brandes, Schw. J. 27,18).- 
Mg^A", 6 aq. — ZnA" 2aq. — Zn(NH,),A", 8 aq 
(Kayser,P. 60, 140).—ZnK,A",4aq.-CdA"3aq. 
S. -008 in the cold; -009 at 100°.—CdA' (NH,),aq. 
-Cd(NH,)„A", 9aq. — Cd(NH,),.A", llaq. — 
Cii(NH,),A", 8 aq.—CdK,A",2aq.—CdNa,A",2aq. 
—Al,A"(OH), (Mathieu-Plessy, 0. B. 97, 1033). 
—Al,Na,A",(OH).,9aq (Lenssen, J.pr. 86,814).— 
Al,(NHJ,Af.',(OH), 6 aq.-Al,(NH.),A" 4 (OH), 3 aq, 
—AI.pia,A",(OH), 6 aq. — Al.Na,A",TOH)i 6 aq.— 
Al.iC,A",(OH),2aq. — Ar,K.A",(OH),2aq.— 

Al>IgA'’,(OH), 6 aq.—Al,Ba,A ",(OH), 8 aq (Collin, 
B. 8 , 316).-Ce.,A",9aq (Jolim Bl. [2] 21,640).— 
La,A",9aq (Clive. Bl. j2] 21, 202).—T1,A' 
(Crookes, , 0. J. 17f 160 rEuhlmann, 0. B. 66 , 
607).--TaiA"aq.- Sm>*, lOaq.—SmKA", 2(aq 
(Clive, Bl. [2] 43,171).—FeA" liaq. Humbold^ 
me. —FeA"2aq: yellow crystals. S. -022 in 
the cold; -026 at 100°?—K^eA", 2 aq : golden 
needles, sol. water. — K,l!’eA",aq. — 
(NH,),FeA", 8 aq.—Fe(NH,),A", 8 aq«: greenish 
crystals. S. 48 at 17°.-Pc(NH,),A",4aq.- 
PeNa,A".4Jaq.—FeK,A",3aq. 8 . 7 at 17°.— 
KFoi^,2iaq. S. 92 at 21°.—Ba,Fe,A",78q.— 
K,Cr,^", 6 aq. Deep-blae monoclinic prisms; 
obtained by reducing K.,Cr,0, with oxalic acid 
(Gregory; Bammelsborg,P.93,24; Wemer,0.d. 
68 , 602 ; 0. J. Proc. 3.142; 0. A. Bchonek, 

0. Jf. 61,162; Hartley. C. /. Proc. 8 .4). Q. 20 
at 16°. The solution is red with green reflex, and 
gives no pp.withCaCl,.—K,Cr,A" 48 aq; red mont^ 
clinic crystals (Croft, P. M. [3] 211197). S. 10.— 
•Na. 0 r,A", 8 aq: blue prisms.—Na,C!yA"s*»9-“- 
.(HHJ,Cr.>", 6 aq: blue scales. 8,76 at 16".— 
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(NH 4 ), 0 a" 48 «q: red oi7»ta!i.-Ag,CrJ!L'Y9«4V 
bine oe^es. S. 11 at 100°.—Bs,0u"« IZaq: 
dark-Tiolet needles.—Bs,Cr,A'',8aq (wenier).— 

Ba,Or,A",18aq.—BB,Cr^",6aq {Olatke, A 14, 

1640). - Ca,CrjA", 18aq.—Ca,CI^", 86aq (Beeoe, 
a. B. 21. 1116 ).—OrA^A'yONH, Wargensen, 

/.or. [2] 20,143 ; 30. 28).—Cr^AVNA),,4aq.— 

KCsGiA",4<q. PlecrfSiroio; red, blol, and green 
(Hartley,Pr.21,49S).—K,CajCr,A",-6aq<Wemer): 
bine prisms. -MaOrA",3aq.—Sr,Cr,A",18aq.— 

KStCrA",6aq. — Pb,Cr,A", 15aq.-UrA"6aq.— 

OrmA),A",.—UrO,A"3aq.-TJrO,(NH.),A"4aq. 
-<BrO,)K.>",3aq.-MnA"2^aq. S.-06 in theC 
cold; -08 at 100°.—MnA" 2aq. Decomposes at 
160° into CO„ CO, and MnO (Gastelaz, Bl. [2] 

60,646).-MnA"3aq. S.G. (ot MnA‘^)Sj-* 2-444 
(Clarke, Am. 2, 174).—K,Mn,A",6aq: black 
monoclinic prisms (Kehrmann, B. 20,1694),— 

Mn(NH,),A",2aq. — Mn(NHJ,A". 4aq.— 

Mn(NH,)„A'',8aq. ^ Mn(NH,)„A'' 8aq. — 

•MnA'NH,fiM.—MnK,A",2l.q. — CoA"2aq. — 

Co,A''(OH),. — CoK,A'',6aq. — CoA''Cl 6NA 
(Krok, /. pr. [2] 18, 239). — Co'A"Br 6NH,. - 
C<KOH)A"{NHJ,SO,3 NAt-Co,A''(NOJ 5NH,.- 
CoA"(KO,) 6aq. - OoNU' ,(NH,), 4iaq (Bauten- 
berg, A. 118, 860).— NiA"2aq.—NiA"(NH,) 3aq 
(Winkelblech, A. 13, 278). — K,NiA",6aq.— 

CuA"4aq.- Ca(NH,),A",2aq.- CnA"(NH,).,aq.— 

CuA"NH,.—CnLi.A",2aq (Troost, A. Oh. [3] 

61, 103). — CuK,A",2aq. — CuHi,A" 4aq. — 

OaNa,A',2aq.—PbA" (Pelonze, A. Ch. [2] 79, 

104; [3] 4, 104).—Pb,A"Or-PbA"(NO,),2aq: 
pearly plates (Johnston, P. M. [3] 13, 25; 

Dnjardin, J.pr. 16,308).—Pb.A'’(NO,),0., 8aq.— 

PbK,A'',2Jaq (Eeis, B. 14, 1174). — Hg,A" : 
white pp., insol. water.—Hg,A"aq.—HgA;'.— 
Hg(NA),A",2aq.-HgK.A"2aq—BM-",74aq.— 

Bi;A'',(OH),Jaq. - Bi(HH,),.A",12M. — 

BiK,A'>, 12aq. — BiK„A", 12aq. - BiKA",Jj.— 

SbA",Oaq. — Sb,KA.",aq. — 8b,K,A", 3aq.— 

8bK,A’', 2aq (Kay, C. N. 67.193). - SbK,A", 4aq 
(Wagner, Clrem. Zeit. 12,1726): crystallises also 
with l*aq, 4Jaq, and 6aq. — Sb^KAA", 3aq. 

Sb^a,A",9aq (Svenssen). — SbNa,A''. lOaq.— 
8b(NH,),A",2aq.-Sb(NlljA",5aq (Svenssen, B. 
8,814).-Slt(NHM"tl6aq—SbH(N-HAA",7aq. 

— AsK,A",3aq. - Pd(NH,),A", 2aq (Kane).— 

Pd(NH,),A",8aq.-PtNa,A",4aq.-PtCl,A"4NA- 

~PtK,A",2aq (CUve, BL [2] 46, 191).— 
Pt(NA),A",2aq.-iPtAg,A".2aq.—PtCaA'',6taq. 

— PtCaA",4iaq. — J"tCa4", 8aq. — PtSrA",: 
crystallisea with 8^, Olaq, and 8aq. — 

PtBaA", 8aq. — PtBaA", 2aq. — PtMgA", 6aq.— 

PtFeA",6aq. — PtMnA", 7aq. — PtNiA"'; 7aq.— 

PtZnA", 7aq.—PtOoA"»8aq. -PtCdA",: crystal¬ 
lises with 6aq, 41aq, and 4aq.—PtCnA",6aq.— 

PtHgA", liaq.—PtHg,A",2aq.- ietPbA",3aq.— 

PtA"2NA.—PtA"(NA), aq. —PtA"(NA),liaq. 

—SnA". - Sn(NH,),A", aq. — SnK,A",ab. — 

Bn,A''0„6aq.—Ti„A",0„12aq.—AgA'' ; ^white 
pp.-Ag,A''4NA. 

Mono-mtt'hyl tthtr MeHA".' (109° at 
12 mm.). Solid (Ansohfits a. Sohbnfeld, B. 19, 

1442; A. 264,8^—KMeA" (Salomon, B. 8, M>09). 

Di-m»thyl tthtr Ue,A". Mol. w. 118. 

[64°]. (164°) (Dnmas a. P41igot, A. Ch. [2] 68,44; 

Wehler, A. 81,876; Erlenmeyer, N. Bep. Pharm, 

98,624; Purdiev 0, /. 61,629). S.V. 116-7. H.P. 

180,900 (Stohmann,/. or. [2] 40,868. Mono.« _ _ _ 

elinie tables, 4 yol. water, slooW, and ether. Its- I^H^h.do.db^ [lio’ 


I ^e ow tigg^ 

Tttra-mtthyl tthtr Cl()^.0(OMe)» 
(76° ai 13 mm.). S.a. V fmmk bnm 

CO,Me.GCl,(OMe) andBatlMe (Ansohati, A. 
364, 81). Converted by PCI, into M&G,0,. 

Mono-ethyl ether EtHA". SthyUtaUe 
add. ai»° at 16 mm.). S.G. ¥^1-2176. Formed 
from Et,C,0, Q. mol.) and KOH (1 mol.) in al- 
oohq) (Mitscherlioh, P. 8|, 332). Formed also 
by heating anhydrous oxalic acid (1 pt.) with 
absolute alcohol (1 pt.) at 186°, decanting tiom 
unused oxalic acid, and distilling in vacua 
(AnschOtz, B. 16, 2413; A. 264, 9). Liquid. 
When distilled under atmospheric pressure it 
yields formic acid andEt,C,0,.—KEtA": scales, 
decomposed by beat into CO and KEtCO, (Elte- 
koff, B.b, 1259). 

Di-ethyl ether Ei^A". OxaKe ether. 
(186° cor.). S.G.1-0793. /* 1-4166; B* 64 
(Briihl). S.V. 160,-2 (Briihl, A. 203, 27); If 
1*0856; |f 1-0761 (Perkin, C. J. 45, 608). U.ti. 
6-654 at 12-8°. S.H. -46 (B. SchitI, G. 17,286). 
Fornrad by distilling dehydrated pxalic acid 
(llq)ta.) with absolute alcohol (14 pts.) (Berg- 
mann, Opuscula, i. 266; LOwig, /. pr. 83,129), 
or by heating KHO 2 O, (1 pt.) with alcohol (1 pt.) 
and HgSO. (2 pts.) (Dumas a. Boullay, /. Ph. 14, 
113). * 

Preparation. —Equal weights of dry oxalic 
acid and alcohol (97 p.o.^re boiled for 4 hours 
and distilled; as soon^s the thermometer 
reaches 110° a quantity of alcohol equal to the 
weight of the distillate is added, and the mix¬ 
ture boiled again for 4 hours; the mixture is 
then distilled; 826g. oxalic acid give 760g. (or 
66 p.o.) oxalic ether and 110 g. formic ether 
(Sohatzky, /. pr. [2] 34, 600). 

Brqperftss.—Colourless oil with slight odour, 

T. sol. alcohol. Decomposed by water, especially 
on heating. Alcoholic potash yields a pp. of 
EEtOjO,. With SnClj it forms crystalline 
Et,C,0,SnCl„ decomposed by Water (Lewy, C. B. 
21, 371). TiCl, yields Et,G,0,TiCl, and 
£1,0,0,21101, (Demanjay, 0. B. 70,1414). 

Beaciions. — 1. Gaseous NH, yields 
CO^t.GONH,.—2. Aqueous NH, forms oxamide. 

8. Ethylamine yields' 02 O,(NHEt),; diethyl- 
amine forms CO,Et.CON£t,; while triethyl- 
amine has no action (Hofmann). Alanine forms 
two compounds [127°] and [164°].— 

4. Sodium and potassium decompose it, yielding 
CO and Et,CO,. NaOEt acts iiWthe same way 
(Geuther, Z. [2] 4,656).—5. Sodium-amalgam 
yields des-oxalic ether (^^t,0„ and, when 
alcohol is present, tartaric and glyooUic- 
acids. — 6. ZnEt„ followed by water, yields 
CO,»i,.CEt,(OH| (Franklai;^, Pr. 12,396). Other 
zinc-alkyls act in the same way (Frankland a, 
Duppa, Pr. 18, 140; 14, 17, 79, 88, 191).— 

7. Acted on by Zn and a mixture of EtI and 
allyl iodide a mixture of HO.OEtpOO,Ei 
and HO.C(0,H,),.CO,Et is formed,' and not * 
HO.CEt(0,H,).0O,Et (Barataefl, /. pr. [3] 86,7). 

8. Besordn (1 mol.) and NaOEt (3 mols.) in 
aloohol slowly form 0„H,,0„ whioh crystallises 
txom aloohol in pale-ywow prisma [ 0 . 366°], 
and yields the acetyl derivative 0 , 4 H,Ac, 0 , 
ri27°] (Michael, J.pr. [2] 86, 610)v-9. Bkeityl. 
hydramm forms 0^,ffl,P(^h)i (378°] and 
NAPh.OO.OOJSt nun ^Fiuhet, i. 190. 





ni‘; Btdow, A. t36,107);' lit BtMMiiM of 
MlioUo NaOEt the prodaot b K^bOO.dO^ 

K CUiehael, J.w.m 85,468W10. Aeetons 
sanoe of NaOEt (1 pt.) in aJeohoHOO pts.) 
foraiiCH,.CO.CB*OO.CO;Et[18“) (OU^. Thb 
bod^ b converted by buyta^water into oiy* 
tolnio add, an intermediate body being 
OH^o.O<OH)(CO,H).CiHAo.CO.CO,at ^ {90°]. 
Acetone (2 mob.) and NaOEt (2 mob.rin ether 
ybid C^.CO.CH,OO.CO.CH,CO.CH, J121”] 
oryetalluing in vhne priami (Claisen a. Stylos, 
B. 20,2188; 21,1141; 22,8271; 24,116). Amix- 
tnre of acetone, NaOAo, EOAc, and Ac,0 yield a 
coloured product C,H,0,. Another product of 
the action of alcoholic NaOEt on acetone 
and oxalic ether is CO(CH,.CO.CO,Et), [104°], 
vbich yields ohelidonic acid on warming with 
mineral acids. On adding Bodinra*to a mix- 
tnre of oxalio ether and EtOA# dissolved in 
EtjO, oxalaoetio ether is formed.—11. Succinia 
ether and NaOEt yield, osalosuccinic ether 
0O,Et.0H(CO.CO,Et).CH.,.CO.,Et and a com¬ 
pound 0„HgOu [90°1 (Wblicenus, B. 22,889).— 
12. AlcohoUo aeetopherume and NaOftt fonh 
benzoyl-pyruvic acid C,H,.OO.CH.,.C(XCOH 
[168°]. Acetophenone and NaOEt in ether yield 
BzCH.,CO.CO.CH;Bz [18(^] (Claisen, B. 21, 
1181).—18. CMoro-acetie ether and sine yield 
•ketipio’ ether CO.,Et.CH»CO.CO.OH,.CO,Et 
[77°] (Fittig a. Daimler, B. 20, 202).—14. Heat¬ 
ing with oxaUe, fomic, or acetic acids at 140° 
yidds formic ether^O,, and CO. Benzoic acid 
has no action even at 240° (Lorin, Bl. [2] 49, 
844).—16. Benzyl cyanide and NaOEt yield 
CN.CHPh.CO.CO.JEt [130°] whence boiling dilute 
H.,SO, forms phenyl-pyruvic acid [156°] (Erlen- 
meyer, B. 22, 1483).—16. A solution of urea in 
alcoholic NaOEt gives a pp. of sodium parahanate 

CO (Michael, J. pr. [2] 36, 4B7j.~ 

17. Phthalide and NaOEt in ether yield 
,CH.CO.COJEt 

\ * [121°], whence phenyl- 

\co.o 

hydrazine forms 0„H„N,0, [169°] (Wislicenus, 
A. 246, 342).—18. Chlorine in sunlight forma 
(0,C1,),C,0, [144°], arhonce potash yields 

CCl,.COjC (Malaguti, A. Ch. [2] 74, 299). 

Tetra-ethyl ether CO;El.C(OEt)j. (98° 
at 12 mm.). S.G. ¥ 1'0020. Formed from 
COjEt.CCUOEt) and NaOEt (Anschiitz, A. 264, 
82). Converted by PCI, into Et,C,0,. 

Methylethyl «<*«*■ COJde.CO^t. (174°). 
S.O. S 1-1667. 8.V. 189-1 (Wiens, A. 263, 297). 
Formed by distilling KEtC,0, with EEtSO, 
(Chancel, Compt. Ciim. 1850, 878, 403), and by 
the action of MeOH on COChCOJEt or of EtOH 
on COChCOjae (^ul, C. J. Proe. 2,168). Con¬ 
verted by repeat^ distillation into a mixture of 
Ue,C,0, and EIC-O,- 

Di-methyl di-ethyl ether 
CO,Me.C(OMe)(OEt),. (92° at 18 mm.). Formed 
from OOiMe.CCyOMe) and NaOEt at 100° 
(AnschOtz, A. 264, 36). 

Di-methyl di-ethylether 
COJlt.O(OEt)(OMe)r (96° at 12 mm.). Formed 
from OtVEt.C01,(OBt) and NaOMo at 100°, 
n-Propyl-ether PrHA". (119° at 18 mm.). 
E.O. ¥ l'U78. Liquid (AnschOta a. SchOnbld, 
B. 19,1442; A. 264,6). « 

Di-»-irofyl ether ttji'' (218-6°). 


Sidv tii-iMi. &T. 9ir« |V.V OahoBH, 

Tetra-n-propyl ether OOJPrAHOVxin 
(267°). S.O. V v-Odee. Pomad from 
COJPr.CC!.(OPri and NaOPr (A.J. 

leo-prop^ ether OO^-Obja. (111° at 
18 mm.). S.G. tf 1-166^ Decomposea on boil¬ 
ing intoaPr,C,0„ isopaspyl fomaate, 00„ 00, 
and water (Anschutz, A. 294,6).—OOiPr.CO^E. 

Di-isobutyl ether I0,HJ,A". (226°). 

8.O. 14 1-002. S.H. -467. Yidds K(0,HJ0i0, 
(Cahours, 0. R. 77,1408). 

Tetra-isobutyl-ether 
(0,H,0),C.C0,C,H,. (146° at 10 mm.). S.G.-921. 
Formedftom C,H.O.CClrCO,0,H, and NaOOJH, 
(Ansahibz, A. 264, 83). 

Di-n-butyl ether (0,H,),A". (248°). 

S.G.g 1-0099. 8.V. 268-4 (Wiens). e 

Isoamyl ether (0,H||)HA''. Oil.smelling 
of bugs (Balard, A. 0^(3] 12, 309).—CaA',2aq. 
—AgA': pearly sq^es. • 

Di-iso amyl ether (C,H,|),S,p,. (266®). 
S.G. 11 -96% (Delffs, J. 1854, 26). S.H. -464 
(Schifi). Oil, smelling of bugs (Balard). 

Tetra-amyl»ether (C,H„O),0.C0,O',H,,. 
(190,° at 14 mm.). S.G.\°-9141 (A.).* 

Ethyl heplyl ether CO,Et.OO,0,H,„ 
(263-7°). S.G. s -9954. S.V. 284-9 (Wiens). * 
Propyl heptyl ether Pr(0,H,,)A". (284°). 
8.G. g-9ai4. S.V. 316-7. 

Propyl octyl ether Pr(0,H,,)A''. (291°). 
S.G. g -9725. S.V. 340-4 (Wiens). 

Allyl ether (216-5° LV.) (Ke- 

kuU, B. 6, 387). S.G. u 1-066. Formed from 
Ag,C,0, and allyl iodide (Hofmann a. Cahours, 

A. 102,288). 

• Di-phenyl etherPh,C,0,. [180°]. Formed 
by heating phenol (1 pt.) with dry oxalio acid 
(1 pt.) and POOl, (1 pt.) at 116° (Nencki, /. pr. 
[2] 25, 283). Prisms (from alcohol), si. sot. ether. 

Di-phenyl ortho-oxalate 
(PhO),C,(OH).. [127°]. A by-product in the . 
manufacture of aurin. Formed by distilling 
phenol with dry oxalio acid, or by dissolving 
oxalio acid and excess of phenol in HOAo (Cia- 
par6de a^ Smith, 0. 1. 43, 368; Staub a. Smith, 

B. 17, 1740). Thin white ^ates.sdistitling with 
decomposition at 160"-180“. Sol. water, but 
almost at once split up into phenol and oxalio 
acid. Alcohol yields phenol and oxalic ethea. 
On heating with H,SO, it ^elds aurin. - 

Di-{a)-naphlhyn>rtho-oxalate 
(0,JH,«5,p,(OH),. [168°]. Formed by heating 
(a)-naphthol with dry oxalic acid and HOAo 
(S. a. 8.). Crystalline powder. 

Di-(ff\-naphthyl ortho-oxalate 
(0,.H,0)A(OM),. [167°]. White crystalline 
powder (t«m HOAo); partly decomposed on 
distillation (Staub a. Watson Smith, 0. J. 46, 
803). 

j?enta-ehloro-ethyl ether 
OO.H.CO,0,Ol,. Formed from CO(NHJ.CO,0,01, 
and N^q (Malaguti, A. Oh. [2] 74,-808) 
Colourless deliquescent needles.—NH,A'. 

• Chloride of the methyl ether 
pOMe.CO01. (1M°)- 8.G.V13816. Formal 
by heatiog CO,Me.OCl,(OUe) for 40 hoora t( 816 
(Anschdtz, A. 264,26). Liquid. 

Chloride of the ethyl edher CO,Et.tiOO 
CUonnatlie ether. Ohloro-glyoxyUo ether (q. v. 
(186°). S.G.VI'9928. PCI, a^hg upon oxall 
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ether flnt fonni OOI,(OEt).00,S!t, which nifty 
be distilled under 16 mm. pressure; when die* 
tilled under atmospheric pressure it is split op 
into EtOl and COCl.COjKt (Ansehiitz, 

2158; A. 254, 27). Formed ^Iso from oxalio 
ether and POCl, (Henry, B. 4, 698; 6, 949). 
Decomposed by water. Alcoholic NH, yields 
ethyl oxamate. AnilineOrms CO(NPhSi).CO,Et. 
Mercaptan forms liiO 2 Et.CO.SEt (Mocley a. 
Saint, C. J. 43, 400). ZnEt, followed by water 
forms CEt 2 (OH).CO.Et. Carbamio ether yields 
CO,Et.NH.CO.CO,,Et [45“) (Salomon, J. pr. 
[2] 9, 290). CO(NH,)CO,Et at 130° yields 
NH(CO.CO,Et)2 [67°]. 

Chloride of the propyl ether 
COCl.CO,Pr. (164°). 8.G. V 11070.-Banned 
by treating PtiCjO, with PCI, and heating the 
' resulting COjPr.CCyOPr) at 190° (Anschutz). 

Chloride of the isobutyl ether 
COClCOjCjn,. (166°). P.G. 1-1163. Formed 
ip. like manner. ** . * 

Chlorii'eeof the isoamyl ether 
C0C1.C02C,H,,. (185°). S.G. w 1-.0931 (A.). 

Qxando sold C0(NH2).C02H. Mol. w. 89. 
[210'^J. g. 1-4 at 14°. FCrmed by heating 
C 02 (NHj).C 02 H or by boiling oxamide cvith 
^aqueous NH, (Balard, A. Ch. [ilj 4, 93 ; Tons- 
saint, A. 120, 237). The NH, salt is also 
formed by passing NH, into a cold alcoholic 
solution of oxalic ether (De Coppet, A, 137,105. 
Excreted when animals are fed with oxamic ether. 
Prepared by heating an aqueous solution of 
CO(NH,).CO,£t to boiling, adding ammonia 
gradually till the liquid is alkaline (Oelkers, B. 
22,1666). Prepared also by beating ammonium 
oxalate with NH,NO, for four hours at 176° 
(Matbieo-Plessy, C. B. 109, 663). Crystallirtb 
powder, si. sol. alcohol. Converted by boiling 
water into(NH,)HC20..—NH,A'.-NH,A'4 aq.,- 
NaA'^aq.—KA'aq (Engstrom, J. 1856, 453).— 
MgA', 3aq.-CaA'24aq. 8. (of CaA',) -16at 13°; 

4 at 100°.—BaA'.3aq.—PbA' 2 aq.—Pb(OH)A'_ 

FeA',aq.—NiA', aq. —CuA', aq (BaoalogUo, J.pr. 
81, 869).—AgA'; needles. 

Methyl ether MeA'. Cubes. 

ISfbyl ether CO(NH,).C02Et. Oxefnethane. 
[116°]. Fomled from oxalio ether and dry or 
•looboUo NH,. Plates (from alcohol). With 
COCl.CO,Et it forms (CO,^t.CO) 2 NH [67]. With 
cyanic acid vapour at 130° it yields CiJHjjN.O,, 
[166°-160»] (Grimaux, Bl. [2] 21,164), crystal¬ 
lising from water in i^edieA Chloral forms 
CCl,.GH(OH).NH.C,0,Et' [121°] (Mosqboles, B. 
24, 1804). 

Penta - ehloro - ethyl ether CjCl.A'. 
[184'^. Formed from (C2Cl,y,G,0, and NH, (Mala- 
gnti). 

teobutyh. ether G,H,A'. [90°^ Prisms 
(Oabonrs, C. B. 77,1408; Wallach, B. 18,6071. 

Jsoamvt ether 0,H„A'. [93°]. 

Phenyl ether CO(NHJ.CO,Ph. [138°]. 
Formed from OO^t.(^(NH 2 ) and pheij^ol. 

'Acetyl derecative of the ethyl ether 
CO(NHAo).CO,Et. [64°]. Needles. 

OzamldaGO(NHJ.CO(NH.;). S. -037 at 7*8° 
(Henry, O. B. 100, 943). > HJ'. 169,000 (Bertber 
lot), Penned from oxalic ether and* NH,Aq 
(Banhof, 4 J>. 1817). Formed also by heating 
ammonium oxalate (Dumas, A. Ch. [2] 44, 129; 
64, 240) and by the slow decomposition of eyano- 
fan by water eoi^taining aldehyde (LieUg, A. 118, 


846), or by cone. EClAq (Schmidt a. dlnta, B, 
1, 66). It also occurs among the products of 
oxidation of ECy, cyanides, and terrooyanides 
(Playfair; Att6cld, C.J. 16, 94). 

Properties. —White powdet, si. sol. hot water, 
insol. alcohol. Cupric acetate forms the salt 
Cu(CJH,N 20 ,), aq. 

Beahiotis. —1. By passing through a red-hot 
tuhe it is decomposed into CO, ammonium oar- 
bonatq HCy, and urea.—2. [PjO, yields, on heat¬ 
ing, cyanogen, CO,, and CO.—8. Boiling dilute 
acids yield oxalio acid.—4. Boiling aqueous 
iilkalis also laponify it. Magnesia acts in the 
same way (Bertbelot, Bl. [2] 47, 840).—6. Water 
at 224° forms ammonium oxalate.—6. Heating 
with HgO yields urea, CO„ and Hg (Williamson). 
Boiling with water and HgO forms a compound 
(Cjn^NjO-JaHoO (Dessnignes, A. 82, 233).—7. 
A 0 . 2 O has no Action at 160°. Bz,0 at 200° forms 
benzamide.—8. Cone. HNO, decomposes it in 
the cold. ■ . 

Oxalimide ^^^NH. Formed from oxamic 

acid, Pdil„ and POCl, at 80°-90° (Ostp. Meute, 
B. 19f3228). Monoolinio prisms, v. si. sol. cold 
water, sol. NH^Aq. Boiling water produces 
oxamide and oxalic acid.—CjOjNHgCl: crystal¬ 
line powder, insol. water. 

Methyl-oxamibacid CO(NHMe).CO,H. [146°] 
(Hantzsoh, B. 17, 2919). Formed by heating 
\ metbylamine acid oxalate (j^urtz, A. Ch. [3] 30, 

I 443), and, as a subsidiary product, by oxidising 
‘ caffeine with CrO, (Maly a. Hinteregger, M. 2, 

I 128). Crystals (from hot water or by sublima- 
, tion). — KA'. — CaA',.— CaA',3aq. —BaA',aq; 
i monocUnio crystals; a-.b:e = l-018:l:l-306; 
i 8-87° 18'. 

■ Methyl ether yiek'. [85°]. Formed from 
' Me,C,0, (76 g.) and metbylamine (20 g.) in HeOH 
j (30 g.) (Franchimont a. Klobbie, B. T. C. 8,806). 

B thy I ether EtA'. (‘243°). Oil. 

Methyl-oxamide CO(NH,).CO(NHMe). [229°]. 
Formed from oxamic ether and^MeH, (Wal¬ 
lach a. West, B. 9, 262). Minute needles. 

Di.methyl.oxftiaide 0,0,(NHMe), [217°] 

i (Mylius, B. 17, 291). Needles. Cone. HNO, 

' yields C,0,(NMe.NO,),‘ [124°] (Franchimont; 
j B. T.O. 2, 94; 4,193). PCI, yields C,H,01Nr 

Oi-methyl-oxamio acid CO(NMe,).CO,H.— 
CaA',: crystalline (Dovillier, A. Ch. [6]23,816). 

Ethyl ether EtA'. ( 0 . 244°). Notattacked 
by HNO, (S.G. 1-6) (Franchimonb a. Klobbie, 
B. T. C. 8, 804). 

Kthyl-oxamio acid CO(NHEt).CO,H. [120°]. 
Tables.-CaA',2aq. Prisass (Heintz, A. 127, 
43).—CaA'jdaq. 8. 8-17 at 17-6°.—BaA', aq. 

Ethyl ether Eik'. (24^°). OU (Wallach, 
A. 184, 69). Decomposed by water. 

Ethyl-oxamide CO(NHJ.CO(NHEt). [208°]. 
Needles (W.) 

s-Bl-ethyl-oxamide CO(NHEt).CO(NHEt). 
[179°] (Schiff, B. 17,1034). Formed from oxalic 
ether and ethylamlne (W.l. 

it-Di-ethyl-oxamide 00(NH,).C0(NEy. 
[126°]. (268° cor.). From COjlt.CO(NEy and 
ammonia (WaUach, A. 214, 268). With PCI, it 
yields ‘ chloroxalethyline ’ CJELCIN. 

Iri-etbyl-oxamide ciO(NHEt).OO^By. 

(268°). Formed from diethyl oxamic ether awl 
ethylomine (W.). . 






from 


_ ISTT. Formed 

Df.e*jl-ox««le CO(NEt,).COA [IWJ 
ptUnu. PCI. yield# CO(NEy-COCl.- CaA ,2aq. 
Bihyl tther "Bitk'. \ nns.— 

Uopropyl-oxemle eold CO(Nmr).0O^- 

Ptatee^Moh feel fatty {W^. A 

£:iSSSS£So55Siw»w. i>« 

Needles (Freund,_B. 2»-2868)- . „ 540 ]. 

Strecker, B. 18, 613). Amor- 

Formed^from oyanogen anierade aldehy ( 

“‘•'^^•e^;?“aSfacidCO(lWPh).CO^^^^ 

• 7 * yt/Jf? ri51®1 Fonned by heating dehy* 
amhc^rn^. [151 • <26 g.) at 


AOIK v] - ^ 

Woa&TwlV-^^irMl 

A, L J J,.a TTfnAfl mofcuum* 

«1 74 *6) ^orTed el«o’from ethyl 

ILSm-oxal’ate 'and aniline 

666). Naoreona scales, insol. water, si. SO 

“^®°By/Llwn« -1 Bifroas add Fhased in^ti 
phenyl-oxamide [o. 266°] 

Q gdoi_S. Bromine yiolds ^*9^ 5/ «Uw!* 


1’*7'l,',fB'a.SO ^Neotlles (containing Aq) or 

oxhide In heatingstrongly^^ » 

if 2936^ The isomeric o-nitro-phenyl- 
oxamii slid [112“] a leXi- 

aasss^|Si«A,i3o« 

UolutyUtherO,^ I Needles. ! 


C 0 (Nn.aH,(NOt).j)j melting U [800 ], aW 

IV.'^rAKTS 

and HOAo, a base 0,jH,,N. [above 3TOJ 'pre¬ 
forms th.salts B;'H,Cl,2aq 

J?e/erew: 0 .?.—Di-bbomo- and Tstba chiso 

PHKNtL-OXAMIDB. . , 

COiWoNK^rH « 

a7alKrb§;mido-cmln.mdamid^-b^^^ 
•^Diiphroyl-«amide m-oarboxylio acid 

CO(NHPh)mNHO.H,Ca,H[l:3^or^J«^^^ 

bemamvs add. [300 J mono-ethyl 
boC"e (sUf, X. 282.185). 

^‘“1;^li:rK.b0.C0.NH.0.H..C0.Nm^ 

[290°-296°]. Small needle*. 

Di-phenyl<xamide-di-TO-cftr“”y“ heating 

^ono’amtde C„H,,^aUsl«^/‘ - 


COjH.TO.NH.O,fi. C 1,^ >y J powder, 

It ^el36^tho imide 

*““n 0 (NH.O.H,.CO.NH,)r Fomre^ 

hv heS cS5tSo.NH.6,H..CO.NH. with 
iLido'wamidertosolnbte^^ 

S^.fs2tol^d oxato acid (Klusemann, B. % 

o* «« fntthylor 
‘ . j n H are formed 

hydroa%d** 0,Pii*NH.CO^ • 

^KXl^xi!^t|Ithe^Xet^g^de. 
rwSd^St^iisrvrith 8i i>l and yield. 
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iha isits B'HIaq and 

neiide orystaUises (with 2^ in naedlaa, t. b(m> 

lot iratei. 

m^anylana-ox^da p,0,(NH),0A* < 

J'onned from m-ph'enylene-dUmine and osidle 
ether (]BL). Amorphooa. •> 

Si-phanyl-di-ethyl oxamUa 
0,0^NH.CAP1>), [XM"]. Crystals CNenbert, 

B. 19,1826). ' , 

Bi-phanyl'di-metnyl ozamlde 0,0,(NUeFh)r 
(960°). Formed from methyl-aniline and o^o 
ether. 

o-Tolyl-oxamio acid 00(NH0,H,).C0,H. 
[137°]. Formed by fusing EEtOjO, with o-tolu- 
idine (Mauthner a. Saida, M. 7, 238; 9, 736)1 
Needles (containing aq). Tields indole when 
heated with zinc-dust.—CaA'p—BaA',a4l-^igA'. 

n-Iolyl-ozamic acid. [170°]. Obtained from 
Us ether CO(NHO,H,)CO^t [67°] which is 
formed by heating ozahe eUier with p-toluidine. 

Nitro-tolyl-ozamio r'acid i.«. 

[K4:3]C.H,Mp(JIO,).NaCO.C6,H. Formed by 
heating nitro-w^toluidine with oxalic acid (Hins- 
berg, B. 16, 2691). Yellowish-red '[ilates (oon- 
tairfSlg aq).—NaA'aq.—BaA',.Haq. 

Ethyt ether EtA'. [127°]. 
o-Tolyl oxamide CO(NH,).CO(NHO,H,ll 
tBladin, BU [2] 41, 129). 

Di-o-tolyl-oxsmide CA(NHC,H,)r [200°]. 
Formed by heating oxalic acid with c^-toluidine 
at 220° (M. a. S.). Crystals (from benzene). 
Converted by treatment with fuming HNO, into 

C. A{NH.CAMe(NOj), [2:1:3:6]), which decora- 

poses at alraat 270° (Mixter a. Kleeberg, Am. 11, 
236). On oxidation by neutral EMnO, it yields 
CA(l^H-CfH<-C 0 A) 2 t which forms the salts 
Cu^"0 and Ag^". • 

p-Tolyl-oxamide CO{N^).CO(NHC,H,). 

[237°]. Formed from p-toluidine cyani^ 
(C,H,NHJCy, and HOAo (Bladin). Needles, v. 
sol. alcohol. 


Di-p-tolyl-oxamide CA(NHO,H,)r [269°]. 
Crystals, v. sol. hot HOAc. Yields on nitration 
«,0,(NH0,H.N0J, and CA(NHC,H.(NOJJr 
Amido-tolyl-oxamie ether C„H„NA 
CAibIe(NH,).NH.C9.C0,Et. Tolyleke.oxam- 
ethane. [168°]. Formed from tolylene-m-di- 
amine and oxalic ether in alcohol (Tiemann, B. 
3, 222). Plates (from alcoho^. When dilute 
alcohol, of 90 p.o.e only is used the acid 
C,H,Me(NHJ.NH.CO.C(\H [%24°] is formed 
(Schifl, B. 23, 1819). ePhenyl thiocarbiraide 
yields C,H,Me(NH.CS.NBa’h).NH.«C(.CO.^t 
[165°], a crystalline compound [138°]i and 

CAMe<^|;^^»>NPh.« [198°]. ClCOJEt 

forms ri:2;4] CA.Ue(?H.C0JSt).9RC,0,Et 
[131^, whende alcohoUo ammonia yields 
C.H.Me(NH.CO:,Et).NH.C,OrNH, [209°] (SchH 
a. Vanni, B. 24, 687, 1316). tibs compounds 
[l?4:2].C,H,Me(NH.C0^t).NH.C,0,Et [128°] and 
[1:4^ C.H,Me(NH.CO,Et).NH.OANH/ [228°] 
are also crystalline. The following bodies 
el lihe character are also crystalline: 
[1;2:4] C,H,Me(NH.C0.1^(NH.Ct0,Et) [218°], 
[l;2;4]e.Hjae(NH.CO.NH3i»H.C,OJia,)[289°); 
[1:2:4] C.H,Me(NH.C,03t)(NH.C,0^EQ [210°), 


[220°]. The compounds 


(J:2;4] dAMe(NH.CO,Et).NH.C,OA [170°] and 


nUa-A] 0AMe(NH.00NEJ.NH.a,0,B [908<>1 
nave also been prepared. 

Amide CA>M«(^HJ.NH.CLO,H [1:2:4]. 
[288°]. 'From the ether and aleobolio NH. 

A ni Wde C.HJde(NHJ.NF.C,O^PhH[186^ 
(SchiS, B. 24, 871). 

Xylyl-oxamlo acid CO(NHC.H,M^)-COA 
[129°]. Formed by heating m-xylidiu with 
KEtC^O/IMauthner a. Saida, M. 9, 746). Needles 
(containing aq). eOn heating it yields di-xylyl- 
oxumidj C,0,(NHCA.MeJj [210“].-CuAV-- 
AgA'. 

^Alnmyl-oxamie acid CO(NHCAM^).COA 
[167°]. Yello'w needles which on heating yield 
di-i-cumyl-oxamide CA(NllCI,H.iM ®>)2 [230°].— 
N aA' 8aq. - KHA'^— CaA', aq.—AgHA'r—AgA' 
Di-propyl-di-beruyl-cxamide 
CA.(NH.Cg[,CA,Pr)j. [182°] (Goldschmidt a. 
Gessuer, B. 932). Crystalline. 

Tetrs-phenyl-di-propyl-oxamide 
CA(NH.CH,-CHPh.CH,Ph)r [116°]. Formed 
Iron; CH^h.CHPb.CHjNH, and oxalic ether 
(Freund a. Bemse, B. 23, 2862). 

• (a).Naphthyl-oxaiBio acid 
CO(NHC,A,)-COA [180°]. Forrtftd from 
oxalic'ether and (a)-napbthylamine (Ballo, B. 6, 
247). Needles. — KA'. — CaA',. — BaA'^ — 
(C„H,NHJHA'. [164°]. Needles (from water). 
Ethyl ether BAK'. [106°]. Needles. 
Si-(a)-naphthyl-oxamide CA^(1^HC„H,),. 
[200°]. Small scales (Zinin, A. 108, 228). 

Bensylidens-oxamide #3,H»-CH(NH)jCA 
Formed from oxamic ether and benzoic aldehyde 
(Medicos, A. 167, 60). Plates (containing Jaq). 

Piperidyl-oxamls ether CjH„N.CO.CO,Et. 
(290°). Formed from piperidine and oxalic ether 
(Wallaoh a. Lehmann, A. 237, 245). Oil. 

Oxamidine C(NH)(NHJ.C(NH)NI^ The 
hydrochloride of this base B'HCl aq is formed 
by the action of alcoholic NH, on the hydro¬ 
chloride of oximido-ethyl ether (Pinner, B. 16, 
1656). It crystallises in plates, v. sol. water. 

Oxalamidoxim 0(NOH)(NH,).e(NOH)(NA). 
[200°]. Formed by the action of hydrtbtylamine 
on cyananiline or on cyanogen (E. Fischer, B. 22, 
1932 ; Ephraim, B. 22, 2306; Zinkeisen, B. 22, 
2946; Vorlander, B. 24,814). Colourless prisms, 
V. sol. hot water, si. sol. dlcohol. ClCO,Et forms 

C(NO.CO^t)NHrC(NO.CO.^t)NH., [168°]. Alde¬ 
hyde producesCH,CH<^>C.C<^^^>CHCH, 
[198°]. Succinic anhydride yields the acid 

[200°]. Chloral yields C,H,NA01t [197°].— 
B'HCl: prisms, insol. alcohol. 

Di-aeetyl derivative [184°]. Crystals. 
On heating with Ac,0 it yields 

CMe<Q^j,>C.C<jj®0>CMa! [lef^. 

Di-beneoyl derivative [217°]. Exeesa 
of BzCl forms PhC<Q^j,>C.C<j,^Q^OPh 

[246°], insol. water. 

Di-ethyl ether 

C(NOEt)(NHJ.C(NOEt)(NHJ. [116*]. Formed 
from oxalamidoxim, EtL and NaOEt (Zinkeisen, 
B. 2$, 2930). Needles, sL soL hot watSr. 
Ozftlitnu&ldoziai 

C(NOH)(NH.CO.NHJ.C{NOH)JiB.CO.NHr . 
1^92°]. Formed from oxalamdoxim and cono. 



4 i«i 0 iMpoiudtBas]rui»t«(Z.}. Whltentadliii 
msL oola w&tw, 

PhtByl^xaUmldozlm 

B(N0H)mHPh).0(N0H){KH,). [o, 180'>]„t2.)i 
[148°] (Tiemazm, £^22, lOoC). Formed from 
ilooholio hydroxylaimne hydrochloride andeoUd 
gyanahiline (ZinokeUen, B. 22, 2964). Plates. 

io,0 prodnoes 0(N0H)(NHPh).0<j,^^0Me 

[172°].—B'HOl: colourless needles. 

Di-benioyl dtrivative [189°]. Neejles. 
Hydrozylamide of oxalic acid 0,0,(KH.OH),. 
Formed from oxalic ether and hydroxylamins 
(Lossen, A. 160, 314). Minute prisms (from 
srater). Explodes at 105°.—NaHA.".—KHA*.— 
OaA'_ - BaH^V — ZnA". — Ag,A". — 
NH,[OH)HjA". 

Oxalyl-tetra-methyl-di-hydrasino 
0,0,(NH.NMe^r [220°]. Formed fiom di. 

methyl-hydrazme and oxalic ether [Uenonf, £. 
18, 2172). Plates, sol. alcohol. 

Oxalyl-dl.ethyl-di-hydraxjiis 
OA(NH.NHEt)r [204°]. Formed from ethyl, 
hydrazine and oxalic ether (Fischer, i4..199, 
297). NeecUes. Gives rise to the nitrosaminc 
0,O,^N,ELPh.NO), [146°], crystallising from water 
in prisms. • 

Ozalpbonylhydrazio acid G0(N2H^h).C02lI. 
[170°]. Formed from oxalic ether, phenyl- 
hydrazine, and alcoholic KaOEt'^Michael, J.pr. 
[2] 36, 458).—NaA'.—EtA'. [119°]. 

Ozalyl.di-phenyl-dirhydrasino 
0,0,(NjH,Pb)r [278^. Formed from oxalic 
ether and phenyl-hydrazine at 110° (E. Fischer, 
A. 190, 131). Plates. With COCi, it yields 
C,0,(N,(C0)Ph), [above 800°]. 

Semi-nitrile of oxalic acid v. OzAXOioaiaa 
aom. 

Semi-nitrile of ortho-oxalic acid. Tri-ethyl 
ether C(0Et)3CN. (161°). S.G. !£S 1003. 
Polymerises on standing (Bauer, A. 229, 178). 

Tri-propyl derivative C(OPr),.ON. 
(216°-219°). 

Hitrile of oxalic acid is OvxNaoKH. 
OXAMMIDO-ETHFL ETHEE i.e. 

C(NH)(OBt).C(NH)(OEt). [c. 25°]. (c. 170°). 
Formed from cyanogen and alcoholic HCl (Pin. 
ner a. Klein, B. 11,1481). Bong prisma. Benzyl- 
amine at 110° forms (CH,PhNH),C,(NH), 
[160°] (Vorlander, B. 24, 806). p-Toluidine 
forms the isomeric (C,H,MeNH),C,(NH), [220°- 
230°), which is converted by hydroxylamino 
sulphate into C{NOH)(NttJ.C(NOH)NHC,H, 
[176®], which •yields a dibenzoyl derivative 
[194°], and by hydroxylamine hydrochloride into 
C(NOH)(NHJ.C(NH)NHC,H, [148°], whence 
may be got C(NOEt)NH,,.C(NH)NHC,H, [133°] 
and C(NOCH,,Ph)(NH,).C(NH)NHC,H, [166°]. 

OZALIMES. A name given to oertam tlkyl- 
^yoxalines (Wallach, A- 214, 278, 825, Japp, 
0. J. 48,197; Badziszewski, B. 16,2706). They 
are described as alkyl-glyoxalines (u. also Gnt- 

oxxLrans). _ _ 

OZAL-UETHYL-ETHYIHfE e. Di-miinir 

•UOXUDIX. _ 

OXALJfXIEYIiINE is identical with Mxtbtl- 
Mxoxtimn (j- vX 

(ftiX-mrSil-TWVTUSZ «. MithA- 


(HUlPBOPIonO BXEIB •. UsTBSSrOxtb- 

AdTZO SZEXBe 

OXAUEOPTIiAlRUira «. PB 0 »XI.-B 0 n&i 

OLVOXj^IJ»». 

OXALPBOPTIBTfTFtlJrB «. I>i-nM>rai.aLT> 

OXILINX. * 

OXAL-FBOPYI-ETSmirE «. Mnan-pao- 
pn,-aLToxxStNX. ^ 

OXAIiPKOPYUHE «, BiHrL-rBont,-ai.T- 

OXIUNB. 

0XAI.8FCCIHI0 ETHEB 
OO^t.CO.CH(CO.,Et).CHrCO^t. (166° at 17 
Turn.). Formed by the action of FfaOEt on an 
ethereal solution of oxalic and succinic ethers 
(W. Wislicenus, B. 22, 886). Oil, v. sol. alkalis. 
FeC3, gifas a deep-red colour in alcoholic solu¬ 
tions. Split op, in dilute solutions, on warming 
into oxalic and succinic acids and alcohol. 
Yields a phenyl.hydrazide. 

OXJXFBIC ACID C,B.N,0,i.e. 
NH,.CO.NH.CO.CO.,lf. Mol. w. 182. ILF. 
2,600 (Matignon, C. R. 113, 198):' ’Occurs as 
ammonium salt in urine (Schnnek, J. 1866,749). 
Formed by heating parabanic acid with aque^ 
alkalis (Liebig a. Wohler, A. 26,287), an4,oacura 
among'the products of the action of HCl and 
EOlO, on guanine (Strecker, A. 118,161), Its 
ether is produced by the action of urea or 
COCl.CO,Et in the cold (Henry, J3. 4, 644). 
White crystalline powder, si. sol. water. It 
reddens litmus. Its aqueous solution is decom¬ 
posed on boiling into urea and oxalic acid. 
POCl, converts it into parabanic acid (Grimaux, 
0. B, 77, 1548). HNO, slowly decomposes it 
into CO, (54 o.o.), N,0 (38 o.c.), CO and N (16 0 . 0 . 
together) (Franohimont, B. T. C. 6,216). 

Salts.—NH,A': silky needles, v. sol. hot 
water.—EA'aq. Trimetrio crystals; a:b:e 
-1;*^01: •639.-CsA', 2aq. S. -206 at 15°; 6 at 
100° (P. Waage, A. 118, 301).—BaA',2aq. S. 
•168 a; 9°: P8 at 100°.-AgA': long silky 
floodloB 

Ethyl ether EtA'. [178°] (Salomon, B. 9, 
374). Silky needles. 

Amide NH,.CO.NH.CO.CO.NH,. [165°- 
160']. Foisned, together witl^dialurio acid, by 
the action of NH,Aq and HCy on allotan (Basing 
a. Sohischkoff, A. 106, 266; Streeker, A. 113, 
48). Formed also by the action of alcoholic am¬ 
monia on oxaluric ether, and of dry Ni on 
parabanic acid at 130° (Roudinskaia, fll, [f] 45, 
250). Produced by'^heatisg urea with oxamio 
ether (CaLSisqijen, J.pr. [2] 9,143). C^stalline 
powder, insol. cold water. Converted into am¬ 
monium oxalurate by boiling water. 

Oxaluryl-hydrasuLS (30(NB,).C0.C0.N,H,Ph. 
[216°]. Formed by heating phenyl-hy&azine 
parabanate (Skinner a. Buhemannf C. J. 68, 
660}« 

Dimethyl-oxaluramlde G,H,N,0,. W6°]. 
FormdH from di-methyl-parabanio acid and alco. 
hoUo VH,.at 100° (Mensohutkin, A. 178,2|)|[ 

Needies. _ 

O^YL-DI-CHLOBO-ACEnC EIHBB « 

Txrax-cHLOBO-TOTax-oxi-spi rio k thxb._ 

OXAI.Y1, - Dl-p • BIlWETEYLFBEHTliXin! 
DlAUlBEh. 'PaTSX-iaTHii.-ni-inino-pi-PBnnn 




h.i;u^'Va!:i:si£u. 


SXatZrOIiTOXALXMB. 

OSLiLOZyi-AKIDO-BBKZOXO ACID Oix- 

WO A gp * tod 0ABB0n*rB»fTXr>0Xi]|10 iOlDe 


OXitlODS.___ 

OXALYIi.in!IEYL.THI0-TrB&i v. MlTBX 
yma-tajMSic acid. 



000 QXAXjTX#^BTXrfl^irRBA« 

OXAITL-HSTHYX-TTBSA «. 


BAOIO i^IZD. 

0XAI7L-T0ITXJSirS.DXA]aVK 
[1 Do^^e<N|gO or OAMe<^;g(g|j. 

Si-ozy-metlirl-qniiiozaliiio. Formed by neat- 
big the acid oxidate of tol^lene-diamine to 160° 
(Hinibeig, B. 16, 1681). Converted by PCI, 

into Oja,]ke<^jS^‘[ll6<>], ciya^sing in 

needles, insol. irater. 

Oxalyl-di-tolylena-tetramins 
OA(NH.O,H,Me.NH, [4:1:3]),. [above 800®]. 
Formed by reducing di-nitro-£-tolyl-oxamide (».' 
Ozauoacxd). Small needles. Above 300° it forms 



Salts. — B',H,SO,6aq. — B'E,01,aq. — 
- B'H,PtCl,: yellow amorphous pp. 
OZALTL-UBEA v. PAiuBAino Acm. 
OXAHETHANE isAhe Ethyl ether of oxamia 
„oef<f ti. OiAUo Acm. ' 

OZAHEXHANE CHEOBIDS o. Di-obi.oiio- 

Aumo-AOETIO BTHEB. • 

OZAUIO ACID V. OxAUo Acm. 

OXAKIDE V. Oxalic edto. 

OZAHIDINE V. OxALio Acm. 
w-OXAHlDO-ACEIOPHENOKE-OXIH 
0,H,.C(NOH).CH,.NH(OH). [163°]. Formed 

by digesting a dilute aloobolio solution of w- 
bromo-aoetophenone with hydroxylsjnine hydro- 
ofaloride for several hours at the boiling-point 
(Bohramm, B. 16, 2183). White crystalline 
solid. Sol. alcohol and ether, insol. cold water 
and ligroin. Dissolves in alkalis.—0,H,N,0.^g. 

m-OXAHIDO-CABBIHlDO-CABBOXAllIDO- 
BENZOIC ACID 

(OH)NH.O(NH).CO.NH.C,H..CO,H. Formeii by 
the action of an aqueous solution of hydroxyl- 
amine upon cyancarboxamido-benzoic acid 
NC.CO.NH.O.H,.CO,H (vol. i. p. 167) (Griess, B. 
18, 2416). White needles. SI. sol. hot water.— 
Ba[A',4aq. 

OXANILIC ACID is Phenyl-oxamic acid v. 
OXALIO Acn>. 

OXANIUDE is Di-phenyl-oxamide v. Oxauo 
ACin. <- 

OXANTSBABDI, 0„H„0,t.e. 

Anthrahydroquirume. 

Prepared from anthraquinone (1 pt.), zinc-dust 
(2 ptk.), and NaOH (30 pts. of 50 per cent, solu¬ 
tion). The filtrate ia%pd. If/acids, but the ppd. 
oianthranol must be kept in a closed^Oltle under 
carbonic acid water, as it is reoxidised by air to 
anthraquinone (Gracbe a. Diebermann, A. 160, 
126; 212,65). The red solution of oxanthranol 
in EOHAq is attacked by alkyl iodides forming 
alkyl-oxantkranols. Thealkyl-oxarithranols may 
be reduced to alkyl-anthracene di-hydrides, v^ich 
may be re-oxidised to the alkyl-oxanthranols. 
The alkyl oxanthranols give, with FCl,,'<alkyl- 
. oxanthranyl chlorides. In thesq respects 
Cfethyl-oxanthranol behaves diifecently from 
the others. The alkyl-oxanthranyl chlorides 
are converted by water back to alkyl-oxanthranols. 
Alkyl-oxanthranols (1 pt.) are reduced by skio- 
dnst (2 pts.) and ammonia (8 pts. Of S.G. '88) 
and water (6 pts.) to alkyl-hydro-anthranols 
(Liebermann, A. 212,108). 

Acetyl derivative O^^aO, Fomadt 


from ozanthrandl, MaOAo and Aefi. Oiyatal- 
line solid. 

Ksthyl-oxanthraaol OA<oh{ot^^*®‘ 
or S'ormedby 

heating a mixture of anthraquinone, NaOH, 
zinc-dust, water, and MeBr (Liebermann a. 
Land^oS, B. 14, 466; A. 212, 76). Oolonrless 
plates, si. sol. . alcohol, forming a solution with 
blue fluorescence. Bedu^d by HI and P to 
anthracene dihydride. Not attacked by PCI.,. 
An isomeride of methyl-oxanthranol [98°] is 
sometimes formed by the action of NaOHAq 
and Uel on oxanthranol (Liebermann, B. 21, 
1176). 

Ethyl-oxanthranol 

[107°]. ^Formed from oxanthranol, NaOHAq, 
and EtI at"X00°. Formed also by oxidation of 

0-H.<8foEt)>.C^* in HOAc 

(Soldmann, B. 21, 2607). Needles or trimetric 
prisms; a:b:c = *741:1: '495. Its alcoholic solu¬ 
tion 'bxhibits strong blue fluorescfnoe. It is 
insel. aqueous alkalis. Besets with hydroxyl- 
amine (E. von Meypr, J.pr. [2] 29,496). HI and 
P reduce it to ethyl-anthracene dihydride. 
Cone. HjSO, forms crystalline 0„H„0,. Yields 
s di-bromo- derNrative 0„H,Br,O(OEt) [128°] and 
a di-nitro- derivative crystallising in small 

needles. PCI, forms W- 

Isobntyl-oxanthranol 

®*®**CcfO,H,)(OH)^°*'^‘‘ tl80°]. Prisms or 
needles (Liebermann a. Walder, B. 14, 462), 
PCI, yields the chloride C,H,:C,0C1(C,H,):0,H, 
[78°], which reproduces isobutyl-oxanthranol on 
boiling with water. 

Isoamyl-oxanthranol 

P26®]. Mono- 

clinic tables (from benzene-ligroin). Cone. 
H,SO, removes E,0, forming 0|,H„0 [72°] 
which separates from alcohol as yellow needles, 
and forms a dibromide 0„H„Br,0 [120°]. Fur- 
ther action of H,S(>. forme a cherry-coloured 
liquid, whence alcohol ppts. yellow needles of 
0„H„0 [206®], a body which, on oxidation, 
yields anthraquinone carboxylic acid and a com¬ 
pound C„H|,0, [167®]. The compound 0„H„0 
is reduced by HI in HOAc to C„li„ [93°] which 
crystallises from alcohol in needles, and forms 
on nitration a compound C„H„N,0, (Lieber- 
mann, A. 212, 99). Phosphorus pmtachloiide 
converts isoamyl-oxanibianol into the chloride 

[85®] which form. 

monoclinio crystals ; a:b:e »1'266:1:3'762; 
B»68°23'. NaOAo converts the chloride into 
0, A.AoO, [78®]. 

Benzyl-oxanthranol 0„H„0,. [146°]. Formed 
by boiling anthraquinone (6 pts.), zino-dust 
(5 pts.), KOH (7i pts.), benzyl bromide (6 pts), 
and water (100 pts.), for a long time (Levi, B. 
18, 2163). White tables, v. sol. alcohol. Cone. 
j^SO, at 70® forms a violet solution containing 
the anhydride 0„H„0 which crystallises in 
yellow needles, oxidised by OtO, to antiiraqniu- 
one. The anhydride yields e dibromide 



(jmATlON. 


33, 1S69) which on boiling with alcohol giTca 

®«®<<lo(OBrPh)^'^‘ P®*"3‘ 

Acetyl derivative' 

fiA - 

°«®Kc(OH,Ph)(OA^^®*®‘' Needles. 

(3)-Oxanthranol 0,,H,,0, M. * • 
yC{OH)v 

I • Obtained by oaretul %xi- 

X!(OHK 

dation ol anthracene by adding 6-6 grms. ol 
lead peroxide to a hot solution ol 2 grms. ol 
pure anthracene in fiO o.c. ol acetic acid 
(Schulze, B. 18,3036). Greenish-yellow needles 
(from alcohol), The alkaline solution is red, 
out quickly becomes decolourised on •baking 
with air irom oxidation to anthraqwinone. It 
is very oxidisable. In its properties it closely 
resembles oxanthranol. With ammoniaoal 
AgNO, it gives a pp. ol metallio silver. Ouprio 
hydrate mixed with excess ol NaOH is reduced 
to black cuprous oxide. 

Di-meMiyl ether 0,,H,(OMe), [196°]. 
Di-ethyl ether 0|,H,(OEt)2i crystals. 
Di-beneyl ether C„H|(00,H,), [220°]} 
small colourless glistening crystals. 

Di-aoetyl derivative 


°«**<C(Oa 3>®A- C260°]. Formed Irom 

ordinary oxanthranol^AcjO, and NaOAo (L.). 
Needles (from HOAo). 

Di-oxy<i8)-oxanthranolt).Tai-oxi-ANTHnANOL. 
OXAIOt^GC ACID V. Di-benzvl-olvooluo 
son). 

OXAZINES. Ciomponnds derived from the 


hypothetical oxazine 


oxazineis 

OXAZOLEB. Compounds derived Irom the 

hypothetical oxnzfie^^:Q2l>0 (Hantzsoh, B. 


Original element 
or compound. 

H. 

SHg 
SbOl, 


Oxidiser. 


0 


OXETHTt. «. Orr-iiHUi.. 

OXBIOXES. Oomponnds derived Irom the 

hypothetical CH,<^;^0<^°|;;>0H, 

They are lormed by treating Idctonss with 
sodium and heating the products (Fittig, A. 336, 
67). Thus jalerolaotone C,H,0, yields 0„H„0„ 
which, when boiled wiln NaOHAq lorms 
C|,H|,NaC„ whence the acid which is 

split up by heat into CO, and di-methyl-oxetone 

OXIDATION. This term was used formerly 
to connote chemical changes wherein oxygen 
was addgd on to an element or compound, or a 
compound was decomposed by the action ol 0 
with formation ol oxidised products. The term 
was nearly synonymous with combustion in the 
earlier and more restricted meaning ol that word. 
For an account ol the pbic fistic theory ol com¬ 
bustion V. CoMBUSTioS, vol. ii. p. 2i’.» 

The term oxidation has been widened until 
at present it is applied to all chemical changes 
which result in an ad'^ition of negative radioWT 
simple or compound, to elements or compounds, 
or a decrease in the relative quantity of the 
positive radicle of a compound, whether this is 
or is not accompanied by substitution ol 
negative radicle. Thus the following changes 
are classed together as oxidations:—tFe + SO, 
= 2Pe,0,; 2Fo -t 301, = 2Fe01, ; 2BaO + 0, 
»2BaO,i 4Cu-tS,-2Cu,S; 2HgI-f I,=2HgI,: 
2KNO, -t 0,=2KNO, ; BaS + 20,=BaSO, ; 

4FoSO, + 2H,SO, -f 0, - 2Fe,(S0,), -r 2H,0 j 
2K,FeCy, -k 01,=2K,FeOy, -r 2K01; 

20t,0, + 4K,0 -f 30, =. 4K,OrO,; 4K,MnO, + 0. 
- 4KMnO, -k 2K,0; Bi,0, + 401 + 2H,0 + 4K0E 
= Bi,0, + 4K01 -r 414,0; 80,H,0 + 20r0 

= 30,H,0-r3H,0-t0r,0r 

Froeesses ol oxidation are accompanied b; 
processes of reduction or deoxidation. The lol 
lowing examples make this clear (c/. Dxoxmi 
HON, vol. ii. p. 377);— 

Deoxidised 
Droduol. 

H,fl • 


Oxidised 

Product. 

H.0 * 


Sn • 
3H,0,0,Aq 
fPbO 

< K,FeCy,Aq 
l4K,MuO,Aq 


(The HjO may bo regarded as oxidised H, or as reduced 0.) 

+ 0, = Hg,0 0, 

(The 0, may be regarded as reduced ozone [OJ). 

+ 01, “ SbOl, .SbOI. 

(The SbOl, is oxidised SbOl,, or reduced 01,./ 

+ 2HN0, =■ SnO, H,0 + N,0, 

+ 2KMn0,Aq ■ 600,+3ri..0 + 2MnO,-l-K,OAq 

+ BOl-l-ZEOHAq - Pb0,+H.,0 + SKOIAq 

+ . 01. = K,FeCy.Aq + • 2K01Aq 

+ 0, „ “ . dKMnOjAq + ._2K,0 


(In the three cases in the bracket, KCl and KjO may ho regarded reduced 01 and 0 respectively* 

* ^ a . «-rw A OTT 43rt • AVTA 


8S0,Aq 


2HN0,Aq+2H,0 


31, 944). They are lormed by the action of the 
halogen derivatives ol ketones on acetamide and 
sits homolognes, e^. Ph.OO.OH,Br+Me.OO.NH, 

pCT.rtTT 

Oomponnds derived from qjjIjj yO h| 

called is-ozazoles. Thns phenyl-isoxazole is 
formed by the action ol AoOl on the oxim ol 
htmzoyl-aoctio aldehyde (Olaiseq. B- 24,184). 
Math QL 


^H,80,Aq -k 2N0 

Any^lement or compound which frequently 
reacts to produce substances containing rela¬ 
tively iliore* negative radicle than the origulMK 
substanoe acted on, is called an oxidiser or oxi- 
dieing-agent. Among the substanoes commonly 
used in the laboratory^to .cSeot oxidations ar* 
oxygen, ozope, ehlorine, hypoohlorites, nitric 
acid, potassium permanganate, potassium chlor¬ 
ate, molten potash, and chromiumdriaxids. The 
conditions under which oxidation ooouis vary 
pmoh; thus Hg is oxidised by ozone at the 
’ • UP 
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ordinary temperature, but by 0 only at tempera-^ metal, «.p. B,Qr„ BO„ SO,, GO, COvSLO, NO, 
tures near the B.P. ot Hg; KMnO,Aq oxidisea F,0, F.O,; sometimes wey ate proaa(^ by 
H,0,0,Aq completely only in the presence of sneh inoireot methods as deoompoung oxyaoiu 

H, SO„ and at a< modelately high temperftture; or sales ot oxyaoids ot the non-metals, e-o. NA, 
0 does not bxidiae SO, unde- ordinary oondi- from HNO„ 1,0, from HIO„ 010, from KdO,; 
tions, but if the gases are passed over hot sometimes thm are formed by very indireet 
spongy Ft, SO, is produced rapidly. When 0 methods, s-y. 01,0 by the reaction of 01 with 
is absorbed^y cbarcu.1, and the ohafeoal is then HgO. , 

brought into conti.ct rvith H,S, PH„ G^^O, <£c., Oxides mavbe divided into classes in accord- 

oxidation proceeds rapidly {o. Calvert, 0. j. [2] 6, ance with their empirical composition; thus, 
293). The products ot oxidation obtained from monoxides, M,0 and MO ; sesquioxides, MgO,; 
a specified substance often vary according to the dioxides, MO,; trioxides, MO,; tetroxides, MO,; 
oxidiser employed; thus ozone produces Hg G pentoxideo, M,0,; heptoxides, M,0,. 
from Hg at ordinary temperatures, but HgO is A better classification is that based primarily 
formedbytheactionofOonbotHgicarbohydrates on chemical properties; on this system, oxides 
generally give H.CO,H when oxidis.d oy CrO„ are classified as basic, acidic, indifferent or neu- 
. but H,C,0, when oxidised by HNO,; phthalic trad, ani peroxides. None of these terms can be 
acids, CaH,(CO,H)„ are obtained by oxidising defined' with striotness. The term baste is 
naphthalene, C,„H„ by CrO, in glacial acetic applied to those oxides which react with aoids 
acid, but the chief crodnet of the oxidation of or with oxides more negative than themselves to 
the same,compound by K,CrO, and H,SO,Aq form salts. 4c»itc oxides are those which react 
(which is essentially a solution of CrO,) is With water to produce acids,'or are formed by 
naphthaquinone, 0„H,0,. Theisare some com- removing water from acids, or react with oxides 
^nnds the presence ot which in a solution of an morS positive than themselves to, form salts, 
oxidisable body hastens fhe oxidation when' 0 Acidic oxides are sometimes called anhydrides, 
is passed into the solution; thus, H,C,0,Aq is Peroxides react with acids to form salts which 
> oxidised by CrO,Aq in presence of MnSO, (Har- correspond with dxides containing less 0 than 
court, B. A. 1864. 34); SO,Aq is rapidly oxidised the peroxides. Some peroxides also form aoids 
by 0 in the presence ot certain salts, especially when dissolved in water, or react with acidic 
MnSO„ CuSO,, Fed,, CoCl„ iSo. L. Meyer, oxides to produce salts. Peroxides which ex- 
B. 20, 3058; Boessler, D. P. J. 242, 278; c/. hibit acidic functions mavbe called acidic per- 
Mendclejeff, B. 19, 2656). M. M. P, M. oxides, e.g. CrO,; pero'xides which exhibit no 

OXIDES. Binary compounds of oxygen, acidic functions may be called basic peroxides, 
For the purposes of this definition, those com- e.g. BaO^ Certain other oxides are sometimes 
pounds of 0 with organic radicles which react included in the class peroxides (o. infra). The 
similarly to oxides of elements most be classed class of indifferent or neutral oxides includes all 
among binary compounds (e.p. the ethers); in oxides not belonging to one or other of the three 
the present article, howev^, only the binary preceding classes. 

eomponnds of 0 with elements are considered. Basic oxides. Most of the lower oxides 
Oxides of all elements except Br and F have been of metals belong to this class. The characteristic 
isolated. reactions of the class are shown by the fol- 

Oxides are frequently prepared by the direct lowing two typical changes:—BaO-eH,SO,Aq 
union ot 0 with other elements; O unites -BaSO^ + HjOAq; PbO + SOy-PbSO,. None of 
directly with all the elements except Br, Cl, F, the oxides of any undoubted non-metal is dis- 

I, An, and Ft. Metallic oxides are formed by tinctly basic. Oxides of non-metals, however, 

the aotiop of hpat on carbonates^ nitrates, and exist which form salts by reacting with certain 
other salts of volatilisable acids; but the albali strong acids, or theAnhydrides of certain strong 
oxides cannot be thus prepared. Most (?all) acids, and which also form salts by reacting 
metals decompose water or steam, forming oxides with oxides more basic than themselves; thus, 
or hydroxides, s^d evolving H. Many metallic B,0, reacts with H,SO, containing SO, to form 
sulphides yield oxid^ whjp roasted in air or 0. B(HS0,)„andB,0, also reacts with K,0 to form 
Those oxides or hydroxides of metals which are K,B,0,; similarly As,0, reacting with SO, 
not easily soluble in water are ggpifally formed forma compounds belonging to the salt type, 
by the reaction of alkalis or alkaline oxides with xAs.,0,.pS0„ and with K,OAq it forma EAsO,, 
solutions of metallic salts. The higher oxides Some metallic oxides are basic, and neverc 
of metals are often obtained by the action of theless also form compounds with water which 
hypochlorites, or 01 and KOHAq, on the lower react as weak aoids towards the more positive 
oxides, Bothetimes by the actioifof cone. HNO, oxillea; thus A1,0, is distinctly basic, Al,OrH^ 
on &e lower oxides or the metals, and sometimes is also basic, yet it reacts vrith E.,OAq to fonc 
byreacting on salts of the metals in solution the unstable salt E,A1,0,; similarly Aa 30 ,. 8 HX 
with H,0^q in presence of an alkali. '* dissolves in HNO,Aq to form the salt Aa(NOj, 

Fusion ot metallic oxides with l!(,OH ,ot ENO, and An,0,.8H,0 also dissolves in E^OAq to fom 
generally results in the formation of alkali salts EgAa,0,. The term basic oxide u sometime: 
M metal-containing acids in the cases of those widened to include oxides which correspom 
metals which are capable of forming such salts, with salts, although these salts may not h 
The higher oxides ot metals are generally more formed directly from the oxides; thus, no salt 
or less easily reduced to lower oxides; this re- 'have been obtained by the aotim of ozyacid 
duution ocoqrs sometimes by heating, in other on OsO, but a few salts eorresponmng wito thi 
cases by the action of such reducers as H, CO, oxide are produced by indirect methods, s.f 
SO^Aq, or H,S. The oxides of non-metals die OsSO, is formed by reacting on OsO,Aq wit! 
fre^oentlyformed by combining 0 with the ndo- ; SO,Aq. Tbs ^IMi-fortimg Widis tqnstituta ^ 
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M((ob of tiM bule oxidei; them oxide* an 
isiinotl; aod markedlj basio; the; also dia- 
dm in water to form alkalia (v. Aikiu, toL i. 
. Ill; V. also Bass, toL i. p. 416). 

Aeidtc oxides or anhydrides. The 
roater nnmber of the oxides of non-meUIs 
olong to this class. SO, is a topical acidic 
xide; it reacts with water to form tim acid 
1,80,; it is obtained by removing H.,0 ffcm 
1,S0„ by heating the acid ; it reacts with basio 
xides to form salts, e.g* with BaO it products 
faSO,. All acidic oxides do not exliibit the 
hree characteristic reactions; some yi^d acids 
»ith water, but are not obtained by removing 
vater from their acids, e.g. P.,0,; some nro ob- 
siined by removing water from acids, iiiit do 
sot react with water to form acids, e.g. Sb,0,; 
some do not form acids with water, are n»t ob¬ 
tained by removing water from acids, but react 
with oxides more positive than themselves 
to produce salts, e.g. As.,0,. Those acidic oxides 
which do not form corre-spondihg a'eids by ro¬ 
usting with water generally show basic functions 
when they react with strong acids. Should ,n 
oxide form no»aeid with water, nor be obtained 
by removing water from an acid, but yet react 
with basic oxides to form siAts, this oxide, 
although classed as acidic, will be found, almost 
certainly, to react as a basic ox’de towards 
strong acids, or the anhydrides of strong acids. 
Thus, As,0, does not form an acid with water, 
nor is it obtainable trom% corresponding acid, it 
does, however, react with strongly basic oxides, 
e.g. with K,OAq, to form salts; now As,0, com¬ 
bines with SO, to form As,0,,.2S0„ a compound 
in which AsjO, acts as a basic oxide. Some of 
the higher oxides of metals react as feebly acidic 
oxides; the salts corresponding with these oxides 
are generally obtained by fusing the oxides with 
KOH or NaOH (». ANurnKinEs, vol. i. p. 267). 

Peroxides. This class includes those 
oxides which react with acids to produce salts 
that correspond witja oxides containing less 0 
than the peroxides. The following reactions 
exhibit this typical property of peroxides:— 
BaO, + H.,SO I All = BaSO, -r H,,OAq -r 0; 

2CrO, -r 12HClAq = 2CrCI,,Aq + 611,0 -f 3C4. 
Some oxides which react in this way also 
dissolve in water to form acids, e.g. 
CrO, -t H,0 -r Aq =■ II,CrO|Aq; others do not 
form acids with water, but react with strongly 
basic oxides to produce salts, e.g. Pb0,-l-K,0 
(molten) I'K,PbO,^ Peroxides which exhibit 
acidic functions may be called acidic peroxides, 
e.g. CrO„ PbO, j peroxides which do not exhibit 
acidic functions, i.e. which,do not form acids 
with water, nor salts by reacting with basic 
oxides, may be called basic peroxides, e.g, CaOq, 
K,0,, The more importtot basic peroxides are 
Na,0* K,0„ CaO* SrO„ BaO, (’fCdO,, CuO,, 
(?)Di,0,. Among the acidic peroxides may be 
mentioned OrO,, PbO.„ and MnO^ Several 
highest oxides of metals cannot be assigned with 
certainty to the class of acidic peroxides, or to 
that of basic ^roxides: e.g. Bi.,0, reacts with 
aoi^ as a basic peroxide, and probably forms 
salts by fusion with a large excess of KOH, but 
the salts have not been isolated; (JO, is dis¬ 
tinct acidic, with aoids it forms oranyl salts, 
tf0,.S0,: OsO, is slightly acidic, no oat- 
(csponi&g s^ts have lisen obtuned bjr the rt- 


action of aoids, but these resotlonslutTS not been 
examined sufficiently. 

The term peroxiM is used sometimes to in¬ 
clude any oxide of a specified element whiob 
contains more 0 yian the highest definite 
basic or acidic oxide of that element. This stat^ 
ment does not define peroxide, because no for¬ 
mal definitions of the teripa 'definitely basio 
oxide ’ and 'definitely acidic aixide' oan tw 
given. Such oxides as S,0„ Cr,0, (if it exists), 
MnO„ and Mn,0,, would thus bo classed as per¬ 
oxides (ti. infra). 

^Indifferent or neutral oxides. Oxides 
which do not form acids with water, are not ob¬ 
tained by removing water from aoids, and do 
not form salts by reacting with either basic or 
acidic oxides, or with acids, are generally called 
neutral or indifferent oxides. Examples of such 
oxides arc H,0, KO, P,0, (?)Fe,0., Pb.,0, Ag,0, 
(?)Mn,0,. 

None of the qnali^ing .erms applied to 
oxides can be defined with strictness: bnch an 
oxide as MnO, is basic, because it forms salts by 
reacting with acids; MnO, is also acidic, because 
when, fused with K,0, in-presence of 0, it formd 
a salt (K.Mn0,); it is also a peroxide, because 
the salts which it forms with acids correspond 
with the lower oxide MnO; and lastly, it ma^ 
be classed as an indiSerent oxide, becanse it 
does not form an acid with water, is not ob¬ 
tained by removing water from an acid, and 
docs not form corresponding salts by the action 
of acids, acidic oxides, or basic oxides. When 
it is remembered that the properties expressed 
by the terms basic oxide, acidic oxide, and per¬ 
oxide, arc properties which come into play only 
when t'le oxides react with other substances, it 
is evident that these properties must depend to 
some extent on tbosA of the other substances. 
Keeping this in mind, one sees bow difilcult, if 
not impossible, it must be to define the pro¬ 
perties in question. 

Oxides have been classified s,s indiffer ent send 
salt-forming ; and the salt-forming oxides have 
been subdivided into those which form corre¬ 
sponding salts by reacting with acids or nega¬ 
tive oxides, tffbee which form .torresfonding 
salts by reacting with basio oxides, and those 
which form salts, but not corresponding salts, 
by one or other of these reactions. This classi¬ 
fication is practically the same As that whictl 
has been sketched air- -ady, fithough it is ex¬ 
pressed in somewhat differem, terms. 

What is the'composition of the basic oxides? 
Which elements form acidic oxides ? Can the com¬ 
position of peroxides be stated in general terms? 
Alkali-forming oxides are oxides of the most posi¬ 
tive metals. The f ellowing are usually inojuded in 
tliisgroun ;~Li,0,Na,0, K,0,Rb,0, Cs,0; Tl,0; 
MgO, Ca'b, SrO, BaO; (?Ag,0, ?PbO). Basio 
oxides, which are not alkali-forming, are oxides 
of fairly positive metals: e.g. BeO, ZnO, OdO, 
HgO, So,(5„ Da,0„ A1,0„ (da,0„ Fe,0., NiO, 
CoO, TiO„ ZrO.„ SnO, SnO,, PbO,Bip,. Acidic 
oxides am oxides of negative elements, or they 
are compounds of element, wdiich on the whole 
are positive, with relatively much 0; e.g. 

K.,0„ p.p„ PvO,, C1,0, 1,0„ SiO„ C0„ OrO* 
U0„ Ta,0,. I’eroxides, in the Mn8#e^lBined 
abovp, are usually (he highest oxides of metals t 
tM. do,, PbO,; in ^e widest tense, ^roxidef 

VV3 
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also inolcde tome of the highest oxides ot non- 
metals, Two oxides ot the same ele¬ 

ment ma; exist, and one ol these ma? be a basic, 
and the other ,)ui aotdio, oxide; thus 0r,0, is 
basic, but OrO, is aoidio. ^ Hence, whether an 
oxide is basic or acidic seems to depend not only 
on the general chemical character ot the ele¬ 
ment confined wit^ 0, but also da the relative 
quantities of 0 x.nd the other elemeijt. None of 
the elements whose lower oxides are alkali¬ 
forming forms an aoidio oxide, but some of these 
elements form basic peroxides; in other words, 
the association of much 0 with a very distinctly 
positive element does not produce an Midio 
oxide, but does produce a basic peroxide .' It is 
impossible to divide the elemej^ts,,. into two 
classes, and say all on one side of the divi¬ 
sion-line generally form basic oxides, but may 
also form acidic oxides. Ail that can be said 
is, the lower oxidei)^ ot the metallic elements, 
as a class, are bsLic, but many of these ele¬ 
ments also form higher''oxides, some of which 
are distinctly acidic, and sosqp are aoidio per- 
,oxides; the oxides of the non metallic elements 
Ma^lass, are acidic, but some ot these elements 
also form indifferent oxides, and a few oxides 
of non-metals are peroxides. ' 

The peroxides have been divided by Men- 
delejeff into two classes {J. B. 1831, [1] 661; 
abstract in B. 15,242; v. also Traube, B. 19,1111, 
1116,1117; Bioharz, B. 21,1676;. Mendelejeff 
distinguishes peroxides belonging to the type 
H,0 from those which belong to the type H^O,; 
the latter class he calls tuperoxidea, me former 
mlyoxides. In the polyoxides, according to 
M., the 0 is all in direct union with the other 
element, and none of the 0 atoms is directly 
united with any other; whereas the 0 atoms ol 
Buperoxides are regarded as in direct, union 
with each other, as well as with the other ele¬ 
ment. BaO, is a typical superoxide, and is 

0 

supposed to have the structure I kInO, 

is a typical polyoxide, and is supposed to have 
the structure _ O.Mn.O. The views of Traube 
(Ic.) anU Bioh'arz {lx.) are practically the same 
as those expressed by MendelejeS. The super- 
oxides yield H.,0,Aq by reacting with dilute 
adds, and therefore reduce EMnO,Aq in pre¬ 
sence of H.,S(5,; the polyoxides do not yield 
H,0„ but H.,0 and" 0. leroxides formed by the 
action of alkaline'bxidisers, s.g. ^OlOAq, seem 
always to belong to the class of'polyoxidcs. The 
peroxides E,Oj, Na,0„ CaO„ SrO„ BaO„ ZnO,, 
CdO„ OnO„ 0>,0„ and some others, are super- 
oxides ; is. they give HjO,Aq when acted on by 
dilute adds. According to Mendelejeff, 8,0, is a 
superoxide; it gives H,0, when dis^lved in 
much watm; ue constitution is probably 
0.S0. , I 

' I 

llendalejefl (lx.) says that the power pos¬ 
sessed by any element ot forming a draracter- ; 
istic basic or acidic tqcide, from which sylts are 
obtained, is connected with the position ol thq, 
element in the periodic scheme m olassifioation. 
But besides forming a salt-forming oxide, nr j 
more than one such oxide, some elements, are | 
alsq eapeble of producing snpsroxides bdonging ] 


to the type HO.OH. Olaneing at the gronps or 
elements, as the elements are arranged in tha 
periodic scheme ot classification (o. Oussmca- 
Tm, vol. ii. p. 204), and expressing the compo¬ 
sition ot the highest oharycteristis oxides of each 
group in a general formula, we have the result 
shown in the table on p. 661. 

The molecular weights ot very tew oxides 
havt been determined with certainty; on this 
subject V. Htnry, P. U. [6] 20, 81; cf. OamsUey 
a.' Walker, 0. J. 68, 69... H. M. P. M. 

OZ1DO.OI-HAPHTETI.-AKIHS v. luDO-m- 

SAPHTHTl, OXIDI. 

OXlHlDO-ACBnO SIHSX O.H,NO, 44. 
OH(NOH).COJEt. Ntfroso-oceltc ether. Formed, 
together with oxalic acid, by the actioi: of fuming 
HNO, on aceto-acetic etiier (PrSpper, A. 222,48). 
Oil. yields oxalic acid and hydroxylamine when 
heated wiAh HClAq at 140°. Gold KOHAq yields 
KCy, K,CO„ and alcohol—(NHJO,H,NO.aq: 
silky needles.—0,H,NaN0, |aq: needles (from 
, water). ‘ ' 

OXnOSO-AOBTOACZnO ETHSB«.NiiBoao- 

aCrXOACXTIO STHEB. 

OXIUIDO- compounds v. ITiraoso- oom. 
pounds. _ 

OXIMIOO - RTBEB «. OzALiumo - wttm 

XTBBR. 

TBI-OXIMIOO-HETHnENE ix 

aldehyde and hydroxp'amine (Scholl, B. 24, 
674). White amorphous solid, insol. water, alco¬ 
hol, and ether. At 183° it passes directly into t 
gftS. 

OXIHIDO-NAPEIHOL «. Aiono-HAriiiBO 

QUmONE. 

OXIUB or OXIltEB. Oomponndsoontainint 
the group C:N.O.H, obtained by the action o 
hydroxylamine on aldehydes, ketones, and ketonit 
compounds, by the reaction BB'CO-i-H,N.Ot 
-RB'C(N0H) + H,0 (V. Meyer, B. 16, 1164 
1324, 1626, 2784; 16,822,,2992; 19,1618) (t 
Aldoxius, vol. i. p. 111). The reaction is bes 
performed with hydroxylamine hydrochlorid 
(1 mol.) and aqueous NaOH (8 mole.) in th 
cold (Auwers, S. 22, 604). Oxims are split U 
by boiling HCIA^ into hydroxylamine and th 
original aldehyde or ketonic compound. Th 
oxims do not exhibit Liebermann’s reaction wit 
phenol and H^SO,. The oxims yield acety 
alkyl, and sodium derivatives. Eetoxims (4. 
oxims of ketones) aie convert^ by warming wit 
eono. HjSO, at 100° into the* isomeric amidei 
thus Ph,C:N0H becomes Pb.CO.NHPh, wbi 
PhMeCrNOH yields acetanilide (Beckmann, i 
20, 1607; WegerhoS, A. 262, 1; Oiinther, , 
262, 44). POl, acta like H,SOf. Oxims a 
rea^y reduced, in alcGhoUo solution by mea, 
of sodium am^gam and aoetio acid, to t; 
corresponding amines, thus: XTOiNOH -i- 2.' 

- XYCH.NH, + H,0 (Goldschmidt, B. 19, 828: 
Benzoic aldehyde gives two oxims and two K 
of alkyl-oxims (Beckmann, B. 22, 1684), a 
benzil also gives a greater number of oxims a 
alkyl-oxims than the ordinary formule indice 
These isomerisms may perhaps be explained 
considering the arrangement ia space of i 
atoms in the molecule ffieckmann, 20, 27C 
3. 28,1680; Auwers a. V. Meyer, B. 21, 7f 
n, 1996; 28,2408; Haatasoh, «. 24,22, Uf 
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Sfoiipi. 

' temsnU in group 

lon^tiHon of higl^ 
ut baiie or aeidio 

oaido eharaeteriiiie 
of tht group 
Viaracttr of htglmt 
basic or cuMic oxide 
eharaelcrieUe of the 
group 

Superoxidtt, type of 
HO.OH 


H, H, Na, K, On, Eb, 
k Ag, Os, An 


n. 


11,0 


Basio • 


Be, Mg, Oa,Zn,Br, Oa. 
Ba, Hg • 


uo 


m. 

B,. Al, po, Oa, T, Ii*. 

La.Xb,Tl 


Baste 




Oronps. 
SUmtnU in 
group 

Composition of 
highest bofa 

oracidicoxide 
characteristic 
of ike group 

Character of 
highest basic 
oraddicoxidc 
characteristic 
of the group 


Superoxidee, 

(jpeo/HO.OH 


0, Bi, Ti, Qe.^Zr, 
Bn, Ce, Pb, Tb 

HO, 


Basio except B,0, 
which is a weaken 
bj^idd 

(?T10.) 

I vn. 

■M P V As Nb, 1(0), 8, Or, Be, Mo,. P, 01, Mn, Br, I 
,n’. " V W. O . 1 (gronpvaxymoom- 

pleto) 


H,0.,Na.0„K,0.,Cu0. CaOg Zn0,aS,0„0d0„ 
AgjO, * 


IV. 


Sb, Di,Kr.Ta,Bi 

n,o. 


VL 


Acidic when M = 0 
or Si: acidic and 

basio w*ienM = Tl, 

Ge, Zr, Sn (? Oe), 

Pb (becoming 
more basio as M 
increases); basio 
when M = Th 


Acidic, except Bi,0, 
which acta as a 
leebly acidic per¬ 
oxide (polyoxide) 


Te,W,TI 

MO, 


Aoid'o; becoming 
less fioidio as M 
increases ; 0(), 

shows some basio 
properties 


S,0.(?Or.O„iTJOJ 


Bighesteharaeteristic 

oxide 

Oharacter oxide 


TiO.,OcO, 1 (?NO.,?Di,OJ 
Groop Vin. 

Family 1. JaNbOo. 1 

MO,; represented only 
by BuO, 

Feebly acidic.* (These 
elements also form 
MO, M,0., and M0„ 
which are feebly 
basic) 


M,0,; "r---- 
only by l^n.,Ojr 
[C1,0, 010„ 1,0,1 
no oxide of b’ or 
Br] 

Acidia 


non* 


Superoxtdsf, type of 
HO.OH • 


MA 

Basic 


?FeO, »Ni,0,J:0, 

VCoA^'O 


non?. 


Fiaillyl. O^Ir.Pi 
MO4; repreBented only 
by OsOj 

Feebly ncidio* (These 
elements also form MO, 
MgO„ and M0« which 
are feebly basio) 


none 


C H <^>0-0^ (Baeyer a. Comstock, B. 18, 

l-aiwo .r./mniAo. 





forming a minor. Extraotea cy ^ 

Tet^r BiiroV 

which is an oxim o1,Is*tbi. PiJis 
0 H,<f rednoed by iron-fllings 
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leu needlu. SI. soL oold water and Ugroln, t. 
iol. alcohol (Saida, B. 12, 1826). Converted by 
dilate NaOHAq into 
1142°]. 

Bromo.ozindole C,E[,BrSO. [176°]. Formed, 
together with tri-bromo-oxindole CJB[,Bt,NO 2aq, 
by the wtion ol bromine-watert’on oxindole. 
Both ooi^oondf) lo'rm feathery orys^tals. 

mtro-ozindole C,H,(N0^1N0. Prepared by 
nitration. Yellow needles, sol. alcohol. Begins 
to decompose at 176°. 

Amldo-oxindole [42]C,H,{NBy<^y'^O0. 
(o. 200°]. Prepared by reduction of (4,2ll)-di- 
nitro.phenyl*aceUc acid (Gabriel a^Mpyer, il. 14, 
882). Long spikes, v. sol. hot water. 

jSxo-amido-oxindole 0 Jl,<r 
The hydrochloride, formed by reducing isatin- 
oxim with tin an.d HClAq, is decomposed by 
water, yieUing a red resfn. 

Ibthyl-oxindole v. p. 351.^ 

^ Ethyl^xindole 0,H,<[;^^p>CO. Formed ty 

heating oxindole with EtI and NaOEt. Liquid, 
ah sol. water. Very difficult to saponify by acids 
or aUcatis. 

Dloxindole 0,H,N0, U. 0A<Sh— 

Uatin dihydride. Anhydride of Uydrindic acid. 
Mol. w. 149. [180°]. 8. 8-5 in the oold; 17 at 
100°. S. (alcohol) 7 in the cold; 10 at 78°. 
Formed by reducing an aqueous solution of isutin 
with zinc-dust and HClAq, and extracting with 
ether (Baeyer, B. 12,1309). Yellowish mono- 
clinic prisms (from water) or colourless ojyi^tnla 
(from alcohol). Forms a violet liquid on molting. 
Its aqueous solution becon* 33 red on exposure to 
the air, forming isatyde and isatin. In acid solu¬ 
tion it may be reduced to oxindole. Chlorine 
forms chloro-dioxindole C»H,ClNO, and diohloro- 
dioiindole C,H,Cl 3 NOj. The corresponding 
bromo-derivatives melt at 165° and 170° respec¬ 
tively. PCI, yields C.HjCliN. Ammonia colours 
its solution violet, and on boiling throws down a 
violet ca?ourint: matter, sol. HC1A%. Potaih and 
baryta produce a dark.violet colour, changing to 
red and bnally yellow. 

Salta. — C,H,NO,HCl: nodular crusts.— 
CkH,NO,H,SO/iq: ppd. by adding water to its 
solution in NsC,H,NO,2aq: silvery 

scales, v. soL water, insol. aloohoLj-BaA'.j 4aq: 
white cubes, el. sol. water. Giwfi^ofl aniline on 
heating.—PbA', 2aq: ppd. by lead subacetate.— 
AgA'; crystalline pij. Gives off benzoic aide- 
hyde at 60°. 

Acetyl derivative C,H,/.oNO,. [127°]. 

Short prisms, si. sol. cold water (Sni^, B. 12, 
1826). Cold baryta.-water converts it infii acetyl- 
hydrindio acid CJH,(NHAo).CH(l)H).CO.,H 
[142°] which is also formed by reducing aoetyl- 
,tftia acid with 3 p.o. sodiom-amalgaAi in acid 
solution (Suida, B. 11, 586). 

Wltreso-diozlndole C,H,(NO)NO, _» [300°- 
810'^. Formed by.passing nitrous acid vapour 
intoanaisohoUo solutioh ot dioxinqoie. Yellowish 
crystals, sL soL water. May be sublimed. On 
boiling with,FeSO, and KOHAq it yields ‘azodi- 
oxindole ’ OJH,N,0, which is ppd. by HClAq in 

whiteneedlM[ 800 °],yieldingwith AgNO.and IJH, 
k white tfe. 0 ! Ag,0,H,N^ Sodium-amalgam 


and a little water redace nitroso-dioxindolo to 
' azoxindole * C,H,N,0, ppd. by HClAq os am 
amorphous powder (oontaming ^) and crystal. 
Using from alcohol in oubes. Bromine-water 
converts nitroso-dioxindole into CtH,Br,H^i 8aq 
[276°]. 

Salt8.-NH,C,H,(N0)N0., liaq' whitesUky 

lnraimi.-BaC,H,NA-—AgC.H.N,0,:yeUowish- 
white pp. «’ 

« OXOCIENOL 0,H„e, t.e. 

CMe,.C(OH) [49-6°]. (178°). VJ). 

4-8 (at *186°). A product of the oxidation of 
isodibutylene by KMnO, (Butleroff, J. B. 14, 
203 i C. J. 42, 936; Bl. [2] 88,553). Long thin 
prisms, smelling like camphor -, si. sol. water, v. 
sol. alcohol and ether. Does not react with 
hydroxyloraine (Meyer a. NageU, B. 16, 1622). 
Not attacked by hot bromine. 

Acetyl derivative C,H„AoOr (201°). 
Formed by heating with Ao,0 at 150°. 
OXOCIYLIC ACID ti. Oxx-ocioio Aon>. 
(.OXONIC ACID C,H.N,0,. A salt of this 
acid is formed by the atmosphorfo oxidation of 
an alkaline solution of urio acid (Streoker; 
Medicus, A. ITS, 230; B. 10, 646). The free 
acid splits up at once into glyoxyl-urea, CO„ and 
Nil,. - NH,HA"aq. - KHA". — K,A''liaq.— 
Ba(HA"),4aq: minute needles. 

OXYACANXHINE C„H„NO,. Occurs in 
the root of Berberis^Vulgaris, together with 
berbetine, berbamine, and at least one other 
alkaloid. Needles (from alcohol or ether), or 
amorphous solid. In the amorphous state it 
melts at [138°-160°], in the crystalline state at 
[208°-214°]. V. sol. benzene and chloroform, 
scarcely In petroleum spirit. In chloroform 
[a]„= +131-6. Cone. H,SO„ or cone. HjSO, and 
molybdio acid, gives no colour at hrst, but on 
standing or heating, a yellow colour. From 
io^c acid it separates iodine. 

Salts. — B'HCl 2aq smaU oolonrless 
1 needles; in atiueous solution [ojo“+163-8.— 

! B'HNO, 2oq; oolonrless needles.—B',H,SOj2aq; 

' microscopic plates.—B',H,SO,6aq: smallprisms. 
—B'.,H,Cl,PtCl, 6aq : yellow pp. (Hesse, B. 19, 
3190: cf. I'olex, AV. Fh. 6,266; Wacker, J. 1861, 
645). 

DIOXY-ACENAPHTHENE 

Acenaphthylene-glycol. [206°]. Formed bjr sa¬ 
ponifying its acetyl derivative, which is obtained 

from di-bromo-aconaphthone ®i*®*^!oHBr 
(Ewan a. Cohen, C.J. 66, 678). Long colour¬ 
less needles, si. sol. oold MeOH and hot water. 
On treatment with Na and alcohol it yields the 

ketone C,A<^ 0 * [1^9°]. 

Mono - acetyl derivative 0,gH,AoOr 
[112°]. Long needles, v. sol. alcohol. 

Di-acetyl derivative C„H,Ac,Or [180^. 
Bemoyl derivative 0,,BQBzOr .190°]. 
OXY-ACETIO ACID v. GLroonuo Aom. 
Di-oxy-aoetie acid v. Guroziuo acid. 
Tri-oxy-acetic acid v. Oxaiuo aoio. 
DI-OXY-ACEIOACEIIO ETEp. 

Di-ethyl derivative OJH„0, ».«. 
C^{OEt).CO.OH(OEt).COJ£t. (246°). Formed 
by the action of Na on a eolation of 
CB,(OEt).CO,Et in benzene (Conrad, B. 11, M), 
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UqiiUi; glvea t Tiotet colour \rith FeClr Form* 
and Ba deriraiives. Split op bp alkaUa into 
aleohol and CH,(OEt).CO^. 

OZTAOXIONB V. AosTiti-oiJiBntoL.' 
f-Si-ozp-aoeton*. Di-»thyl derivative 
Ofitfi, M. COtCHjOEt),. (193®). S.G. !« 
•98. V.D. 4-96. Formed by allowing the ether 
OE^(OEt).OO.CH(OEt).CO^t («. the^reoeding 
articue) to stand lor three days with ooM dilute 
{2-6 p.o.) KOH, neutralising with HjSO,, extract¬ 
ing with ether,and dMillu^(Orimaux a-LAdvre, 
0> B- 107, 914). Sweet aromatio liquid, si. sol. 
Aq, sol. alcohol, volatile with steam. 0ombines4 
wi^ NaHSO,. Beduoes Fehling’s solution and 
yields a mirror with warm ammoniacal AgNO^ 
u-Di-oxy-aoetone v. Pvauvio aldbhvdb. 
p-OXT-ACETOPHENONE 0,H,(0H).C0.CH, 
[1:4], [107®]. Obtained by diazotisinipp-auudo- 
acetophenone and boiling the soluKon (Klingel, 
JB. 18, 2891). Formed also by beating phenol 
with ZnCl, and HOAo (Michael a. Palmer, Am. 7, 
377). White needles. Sol.*water, alcohol, and 
ether. FeCl, gives a dark-brown colouration. 

Methyl derivative C.H,(OMe).CO.CH,. 
[89®] (Gattermann, B. 23, 1201). (268®) iG.)} 
(231°) (0.). Formed by heating anisic aldehyde 
with Na and Mel in etherAl solution (Oliveri, 
a. 18, 276). 

Ethyl derivative. [61?]. (above 260°). 
a Oxy-acetcphenone v. BaNzoyL-CARBinoi.. 
The phenyl derivative Ba.CH,(OPh) [72°] 
and the p - nitfb • phenyl derivative 
Bz.OHj(OC.H.NOJ [144°] maybe obtained from 
u-bromo-acetophenone (Mfihlau, B. 16, 2497). 
The phenyl-hydrazides C.H,.C(NjHPh).CH.OH 
[112°] and CA-C(N,HPh).OH:N,HPh [162°] 
(lave been prepared by Laubmann (A. 243,247). 

(4:2:l)-I)i-oxy-acetophenone 
(4:2:1]C,H,(OH)2.CO.OH,. Besacetophemme. 
[142°]. Formed by fusion of /3-methyl-nmbelli- 
feron wi& KOH (Fechmann a. Buisberg, B. 16, 
3123). Prepared by heating resorcin (1 pt.) with 
HOAo (1 ^ pts.) and ZnOl, (1^ pts.) at 160° (Nenoki 
a. Sieber, J. pr. [2] 23,147, 546). Fine white 
needles. Gives a red colouration with Fe.,Cl,. 
With HOAo, ZnCl,, and POOl, it gives 
O.H,(OH),Ao, [180°] (CWpieux, Bl. [3] 6,162). 

Acetyl derivative C.H,(OAc),.CO.CH,. 
[78°]. (303°). White needles. 

Phenyl hydratide 

OA(OH)yCMe;N.HPh. [189°]. Tables (from 
xylene) (Michael a. Palmer, Am. 7, 276). 
Methyl ^derivative 

[2:4:1] OA(OH)(OMe).CO.OH,. [47°]. Occurs 
in Japanese peonies (Will,B. 19,1776). 
Di-ethyl derivative. [68°] (G.). 
(6,2,i)-Oi-oxy.Beetophenoae. [202°]. Made 
in like manner from hydroqninone (Nencki). 

Trl-oxy-aoetophAione OA^^i 
0,H,(0H),.C0.0H,. Oallacetcmhenone. [168°]. 
Formed by beating pyrogallol (1 pt.) vrith HOAo 
(11 pts.) and ZnCl, (li pts.) at 160° (Nenoki a. 
keber, J. pr. [2] 28, 147, 638). Pearly plates. 
AlooboUe KOH ppts. OA^i^G^ 

OXT-ACEXOPHEEOHX-CABBOXYIilOACIl). 
Phenyl derivative 0„H,,0. As. 
OJH,(00,H).CO.C^OPh. [IIOT, Prepare^ by 

dissolving O4B,^^^0H.OPh in atkalia and 
aeidifying the solution. Heedles (Gabriel, B. 14, 

938).—A'Ag; white aooonlsnt w 


S-OZT-AOEm-FBOFIOiriO AGIO 
0A(OH)O,. d-Oxy-levulie add. Formed in 
ehiet quantity, together with acetaorylio acid, by 
the .mtion of aqueous Na-OO, upon 8-bromo. 
levulie acid. F|llowi8h ou.'^ T. sol. water and 
aloobol, sL aoh other solvents. Very prone to 
enter into reactions. Beduces alkaline silver 
solutiona.*Elydroxylervin.i gives an oxim [146®]. 
By h^ing with NH, it fields utra-methyl- 
pyrazine (di-methyl-ketine), with evolution of 
CO,. The salts are amorphous and easily de¬ 
composable (WolO, £.20,426; A. 264,234). On 
heatingit yimds two anhydrides [240®] and [263°]. 

' The isomeric a-oxy-acetyl-propionie acM 
CiI,Ao.CH(OH).CO.,H [104°] is crystalline. 

OXiiyLCIIlS V. vol. i. p. 67. 

OXY-ACBVUC ACID v. Guvcmio acm and 
PiBOvio Acm. 

OXY-ADIPIC ACID C,H,.0, As. 
CO,H.OHMe.CMc(OH).CO,H. Formed by treat 
ing metbyl-acetoacetic Ca' er with HCy and boil¬ 
ing the product with HCLAq (KOniqsB. 12,766]! 
Crystalline mass.- -Na,A".—Ag./. • 

Isomeride v. AnirouAuc aoin. 

Di-oxy-adipic arid C,H„0,. Farmed bydAe 
action of Ag,0 on the di-bromo-adipicacid pre¬ 
pared from hydromuconio acid (o. p. 443) (Lim- 
prioht, A. 166, 267). Syrup, sol. alcohol and * 
ether.—BaA"4aq: hygroscopic powder. 

Dl-ozy-adiple acid. Got from its nitrile, which 
is formed cy warming the anhydride C,H,0, of 
erythrite with dry HCy at 66° (Prxybytek, B. 17, 
1094), Crystalline. — KHA^—CdA" 4aq. — 
PbA"2aq: amorphous pp. 

Iri-oxy-adlpie acid C,H,,0,. Prepared by 
boiling tri-bromo-adipio acid with baryta-water 

g .'mpricht). Prisms (from alcohol-benzene).— 
aA" Jaq: V. sol. water. 

.Tri-oxy-adipie acid C,H„0,. [147°]. Formed 
by oxidising metasaccharin with HNO, (S.G. 1'2) 
at 60° (Kiliani, B. 18, 644,1666). Small mono- 
clinic plates, V. sol. water, v. si. sol. aleohol and 
ether. Beduced by HI to adipic acid [149°].— 
CaA" 4aq.—ZnA" 3Jaq.—CuA" 4aq.—Agpk". 

Tetra-oxy-adipio acid o. Mucio acid and Sac- 
OBAUIO Acin. 

OXY-BUIEHYDO-BEKZOCO AVD v. hum- 

BTDO-OXT-BXKZOIC ACID. 

OXY-AXDEHYDO-CYHENE v. Oabvacboiio 
AloxamE. 

OXY-AIDEHYDO-PHESOXY-ACETIO. ACID 
Methyl derivative c 
C.H.(O!«'e>(CflO).0.CH,.0O,H [2:4:1]. [188°]. 

Prepared u] melting chloro-acctic acid with va¬ 
nillin, adding aqueous KOH (S.G. 1'3), and heat¬ 
ing on the water-batji (Elkan, B. 19, 8054). 
Slender needles (from water), v. sd. aleohol ana 
ether.— AgA,': wh ite pp. 

« XY-TSI-AI,DnfE V. AtDEHVDB. 
XYAKENYL-NAPHIHOaClHOKB «. IiX- 
PACHXO ACm. 

OXY-AUIDO-ACETIC ACID 0,H.H0, A*. 
CH(KHJ(OH).CO,H. Formed by the aeftetssl 
alcoholic NH, on glyoxylio acid (BOttinger, A. 
198; 217). Syrup.—CaA',: insoL cold water. 
Yields pyrroio on distillation. 

* OXY-^klDO-ACETOPHSNOHB-OXnCv.Os- 

AXmO-ACETOraXlIONE-OXIM. 

(.O-OXY-AjnDO-AXTHEAQJlIHOn 
CX:0,0,:OA(OH)(NH,) [1;3:4:8]. Fomed, 
together with a smaller qnaati^^ot ue (/3)-iso- 
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OXY-AMlOQ^TBBA^OlNOKe. 




Deride by heating alizarin with for 8 

lonrs at 200'’ (Liebermann a. Troschke, A, 183, 
102). Brown needles ^rom aicohol) with grem 
nstre, insol. watey. Yields alizarin on tnsing 
rith potash, and on heating with HCU.q at 250°. 
-BaAV 

Aeelyl dtrivativt 0„H,0,(OH)(KHAo). 
170°]. Formed by heating wi& Ao^O Vot 2 hoars 
it 120“ (Von Pergef, J.pr. [2] 18,143),_ Yellow 
leedles (from HOAo); insol. water, sol. alkalis. 

Ethyl »th»r 0„H,O,(OEt)(Niy. [182“]. 
led plaW (Liebermann a. Hagen, B. 16,1796). 

(8)-0zy-amido4uithraqainone 
3,H,:0,0,:C.H,(0H)(NH,) (1:2:8:4]. Formed by 
wiling dr-amido-Bnthraqmnone with EOHAq 
Von Perger, J. pr. [2] 18,189). Bro^ aeedles 
'bom alcohol), msoL water, sol. H,SO,. Begins 
w sublime at 150“. On boiling with baryta it 
rields an insolnble Ba salt ^difierenoe from the 
[a).isomeride). Its eolation in EOHAq deposits 
ihe K salt on standia^. Potash fusion forma 
alizarin. Blvnination of KH, yields erythro- 
izy-anthraqainone. 

Aeetyl dtrivativt 0,,H,02(OH)(NHAo). 
[fi£°]. Small brownish needles (from alcohol). 

Ozy4Wdo-anthraqu!none 
0,AO,(OH)(NH.J. [301“). Prepared by heating 
tomom antuaquinone sulphonate with NH,Aq 
at 180“ ffioarohart, B. 12,1418). Bed needles. 
Yields the tri-aoetyl deriTatire 
[257"]. 

Ozy>sniido-anthraquinone 
0„H,O,(NHJ(OH). Formed by heating purpur- 
oxanthiD with NH,Aq (Liebermann, A. 183,217). 
Brown needles with green lustre. 

Di-ozy-ainido.ant^aqttinane 0„H,(0H)^H^ 
{a)-Ami£yalitarin. Farmed by reducing (x)- 
nitro-alizarin with sodium-amalgam (Perkin, 
0. J. 80, 678). Crystallises from alcohol in black 
needles with green lustre. Its alcoholic and 
alkaline solutions are crimson. 

Di-oxy-aniido-anthraquinoneC„H 5 (OH).,NH 2 . 
{3)-Amido-alitarin. [above 300“]. Formed by 
rednoing (8)-nitro-alizarin with zinc-dust and 
EOH, or with glucose and H^SO, (Schunck a. 
Boomer, B. 12, 588; Brunner a. Chuard, B. 18, 
445). Lustrous led prisms, si. eoV. alcohol, 
forming a reddish^ellow solution. Its alkaline 
solution is blue. Djet iron mordants grey, and 
alumina red. 

Atttyl-tthtrtyl dtrivativt 

Formed by heating amidoalizarin wKnaeetic an¬ 
hydride. Yellowish-brown crystals (frombenzene 
or acetio anhydride); sublimes in small yellow 
plates. By boiling with ECl it is reconverted 
into amidoalizarin. « 

Di-aettyl dtrivativt ^ 

OA<^0;a(OH)(CfAo)(NHAo). [2e8“-271“]. 

Formed by boiling the preceding body with dilate 
tK^a aoid till dissolved. Bed-brown*ory!ta]s; 
solubleinidooholwith a yellow colour. Alcoholic 
Pb(04n), gives a violet pp., alcoholic Ca(OAt), a 
red solution. It dissoiveq in aqueous Na,GOt 
with a violet, in EOH with a blue, eolour. Ala- 
mina-mordants are dyed a deep r^ 

Btntoyl-htnttnyl dtrivativt 

o;a{OBz)<^o.oH^ [(Uwwsoo^. j 


Formed by heating amidoalizarin with benzoyl 
ehloride. Small glistening needles; sublimes 
in yellow needles; nearly insol. aU solvents. 
Alcoholic EOH gives a blue solution on boiling 
(Boemer, B. 18,1668). s 

Di-ozy-amido-antnraqninone 
0 „Hi02 (0H),(NH,). Amidoiaoanthrajlavic add. 
Formed bv heating anthrapurpurin with ammo¬ 
nia at I!50^-.180“ (Perkin, 0. J. 83, 216). Dork- 
green crusts (frbm aloohol), almost insol. water. 
Its alkaline solution is ;iarple. Nitrous acid 
converts it into isoanthraSavic acid. 

Tetra-aiplda-di-oxy-anthraqninane 
0„H,0j(N^,(0H)j. Hydroch^samidt. Formed 
by reducing tetra-nitro-di-oxy-anthraquinone 
(ohrysammic acid) (Sohunck, A. 65, 234; Sleu- 
honse a. Miller, A. 142,91; Liebermann, A. 183, 
182). Bhish-blook needles with coppery lustre, 
insol. boiling water, si. sol. hot ^oohol. Its 
alkaline solution is blue. 

(a)-0XY-A]UI)0-ANTHBAaiIIN0NE SUL- 
PHONIC ACID 0„HA(OH)(N'HJSO,H. 
Formed from (a)-oxy-amido-anthraquinone and 
.H.,80| at 130“ (Von Perger, J. pr. [^ 18, 182). 
Briqk-red crystmliue aggregates (from alcohol). 
V. sol. water, giving it a reddish-brown colour. 
Insol. ether. Foims a violet solution with 
NaOH, a violet-blue pp. with baryta water, and a 
reddish-brown k>- with BaOlj. Dyes, with iron 
mordant, a pale brown. With NjO, it gives oxy- 
anthraquinone sulphonio acid. 

/9-Oxy-amido-anthraquiSane sulphonio aoid. 
Formed from amido-erythro-oxy-anthraquinone 
and H-SO, at 116“. Crystals obtained from 
water exhibit a green motalUc lustre. Aqueous 
solutions are red. Insol. ether. Forms apurple 
solution with NaOH, a reddish-violet pp. with 
baryta-water and a violet-red pp. with BaCi,. 
Dyes, with iron mordants, yellow. With N,0, it 
gives erythro-oxy-anthraquinone sulphonic aoid. 

Oxy-amido-anthraquinone sulphonio aoid. 
Got by heating sodium anthraquinone disulpbo- 
nate with NH,Aq at 180“ pnorchart, B. 12, 
1419). Violet pp., forming a red solution in 
ammonia.—NH,A' 2laq. 

Di-oxy-amido-anthraquinone sulphonio aoid 
0,,H,(0H)2(NHj)S0,H. Formed by the action of 
boiling alkali upon the anhydride 0 „H„N 2 S.O, 
or the sulphate, which are got by heating (m- 
nitro-anthraqulnone sulphonio acid with H,S 04 
at 200“ (Claus, B. 16,1522; 10,903; Lifsohtttz, 
B. 17, 902). Bed powder with green lustre. 
Decomposed by heat. Its alkolire solution is 
bluish-violet. 

OXY-AKIDO-AZO- v. Azo-. 

OXY-AUIOO-EENZENE V. Amvo-iwmoh, 

Di-oxy-amido-bensene v. AMino-HYDBogum- 
ouB, i nino-PvaocAiECBiH, and Auioo-bxsoboin. 

Di-oxy-dl-amido-bensenb v. Di-zinno-svnBO- 
QOtNONB and Di-AMmo-BEBOEora. 

Tri-oxy-tri-amido-benzene Tribtntoyl dt¬ 
rivativt 0,(0Hh(NHBz),[l:3:6:2:4:6] Tribtnt- 
oyl-lri-amida-phloroglucin, [o. 166“]. Got by 
the action of NAOEt on hippurio ether (BOg- 
heimer, B. 21, 8329). Needles (oontaming 
IJaq), V. si. sol. water.-^UjA'",—PbiA'", 
fTstra-oxy-amido-benzene 
O.H(OH),(NHJ[l:2:4:5:6]. Formed 6om nitro- 
di-oiy-quinone, SnOl,, and HOI (Nietzkl a, 
Schmidt, B. 22,1661).—B'HOl aq: needles. 

Ptnia-aettyl dtrivafipt. [348“]. 



OXY-AittDO-ClNNAJillO AOW. 


J-bBMWie 0.(NHJ,(0H),. 
ronned by rednotlon of nitranilio ooid or of 
aitro-amldo-tetra-ozy-benzene wi& an excess of 
SnOl,; the yield Is 90p.o. of the theo.-etioal. 
The base could not Ife isolated, being readily oxid¬ 
ised to dl-iimdo-dl-oiy-quinone 0.(NH),(0H)j0, 
By HNOyit is converted into benzene-tri-quinone 
0,0r By boiling with KOH, NH, is evjlved with 
separation of a black crystalline substsfice: if 
this is boiled with water and evaporated, with 
a little KOH, it yftlds croconio acid OjHjOj. 
Distillation with zino-dnst yields p-phonylene- 

diamine.fl'pdrochlorid6:0,(OH),fNHJjH,Cla: 

colourless needles. 

Di-acetyl derivative. Needles. 
Sexa-aeetyl derivative 
0,(NHAc).j(OAo),: [ 0 . 240“]; small colourless 
tables (Nietzki a. Benckiser, B. 18, t02: 19, 
2727 ; 21, 1852). • 

OXY-AMIOO-BENZENE STHiFEOHlO ACID 
». Amido-pbenoi, solphonio eeitt. 

Di-ozy-amido^enzene siuphonio acid 
C«H 2 (OH)j^Nfiy(SOjH). Amido-resorcm tul- 
phmic ac^. Formed by reducing the nitro- 
acid (Hazara, if. 4, 613; Brunner a. Kramer, 

B. 17,1870). Plates, with meenish lustre, el. 
sol. hot wp*er. Its alkaline solution soon be¬ 
comes blue, then green, and finally black. 

OXY-AKIDO-BENZOIC ACID 0,H,N0, t.e. 

C, H,(OH)(NHj).COjH [2:6:1]. Amido-sdlicylie 
acid. Mol. w. 163. „ Obtained by reducing the 
nitro- acid (Beilstein, A. 130, 243; Hiibncr, 

A. 196, 18). Obtained also by reducing 
0, A.Nj.C,H,{OH)CO.,H (P. F. Frankland, C. J. 
87,748) nndOA.NyO.H,(OH).CO,H (Limprioht, 

B. 22, 2908). Satiny needles, insol. alcohol, sL 
sol. hot water. FeCl, colours its aqueous solu¬ 
tion cherry-red. 

Reactions. —1. Distillation prodncesp-amido- 
phenol.—2, Nitrous acid forms diazo-salioylio 

acid 0,H,(0 H)<[^q^^ 0, which is converted 

by cone. IS into iodo-salicylic acid 

C. H,T(OH)COjH [193-5°] (Frankland).—3. Urea 
forms, on heating, crystalline uramidosalicylio 
acid C,H,NjO„ which at 200° forms ‘ oarb- 
oxamidosalicylio ’ acid 0,,H,jN.O, (Oriess, J. vr, 
[2]l,23f). 

Salts.—HA'HOI. — HA'HSnCI, (Goldberg, 
J. pr. [2] 19, 302).—HA'HI (Schmitt, J. 1864, 
883,423).—HjA'^.jSO, aq: prisms.—CaA', 5Jaq. 
—BaA'jdaq. Needles, v. sol. water.—MgA'jSaq. 
—ZnA'jlOaq Pneedles (Wattonberg, B. 8,1221). 

Acetp!def<i)ottosO,H,(OH)(NHAc)COsH. 
[218°]. Thick needles (containing ((aq}; v. sob 
water. • 

Bensoyl derivative 

O.H,(OH)(NHBz)CC^. [252°]. Yields thb salts 
BaA'., 6aq and CaA', (Dabney, Am. 6, 22). 

Oxy-amido-bensoic acid 
0,H.(0H)(NH^(00.,H) [2:3:1]. Formed by n. 
ducing the nitro- acid (Hdbner, A. 196, 17).— 
HA'HOI aq: needles, v.sol. water. 

Beneoyl derivative. [189°]. Needles. 
Ozy-amido-benzolc acid 

OA(OH)(NHJOO,H [6:2:1]. [286°]. Formed 
from benzene-azo-m-oxy-benzoio acid and SaCl, 
(Iiimpricht, A. 268, 234). Prisms, v. si. sob 
water.- HA'HOI: white needles. 
Oxy-amido-bensoic acid 

0A(0H}(NH,)00,H [4:8:1], Gkrt by reducing 
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nitco.j)-oxy-benzoio acid (Barth, Z. 1866,648: 
Derringer, /. pr. [2] 42, 663). Needles.— 
H,A',H,SO,: needles, m. sob water. 

Xthyl etherBtkk Plates 
MetltylderivativeO^(OMe)(NBJ0O,B, 
Amido-anisic acid. [ISlfj. S. ■125 at 100°. 
Formed by reducing 0,H,(0M6)(N0JC!0,H 
(Zinin, A.^2, 827; Cahoo-s, A. OA,[3] 63, 822). 
—AgA't curdy pp.—HA'Hq.—H,A,'H,Pt01_— 
HA'HNO,.-Hpt.',H,SO,.—Ethers MeA'T— 
(MeA'),H,PtCl,: reddish prisms.—EtA'.— 
EtA'HCl.—(EtA'),H,PtCl,: brownish-red prisms. 

Oxy-amidc-benzoio acid. Methylderiva- 
tive C.H,(OMe)(NHJ(CO,H) [4:2:1]. Formed 
from 0 ,Il 2 Br(OMe)(NHJC 02 H by treatment with 
zinc aiia HCl (Balbiano, G. 14, 247). It melts 
at 204°. ' 

Oxy-di-amido-benzoic acid ’• 

CaH,(OH)(NHj),CO,H [2:3:5:1]. Formed by re¬ 
ducing C.n,(0n)(N0,)4-0,Me with HI and P 
(SaytzeS, A. 133, 321). Cmall needles, si. sob 
cold water. — HAlll,CL,. — HAlHy,lW- — 
HA'EjSO, aq • dimetrio prisms, si. sol. water. 

Di-oxy-amido-benzoic acid. Di-methxl 
derivative C,H,{:iH,)(OMe),CO.,H. Fori® 
with evolution of CO, by reduction of nitro- 
hemipio acid C,H(NOj(OMB),(CO,H), with tin 
and HCl (Griine, B. 19, 2305).—A'HHCl: white * 
needles. 

Di-oxy-amido-benzeis acid. Di-methyl 
derivative [4:3:®:!] C,H,(OMe),(NHJCO,H. 
Amido.veratric acid. Formed by reducing 
nitro-veratrio acid (Tiemann a. Matsmoto, B. 9, 
942; 11, 136). Tables. Ethyl ether EtA'. 
[89°]. 

Di-oxy-amido-benzoio acid. Di-methyl 
derivative OA(OMe),(NH,)CO,H [6:3:4:!]. 
[182°]. Got by reduction (Meyer, M. 8, 482). 
Si»sided prism8*(from alcohol).- CuA',2aq.— 
HA'HCl: needles, m. sol. cold water. 

Di-oxy-amido-benzoic acid. Acetyl-me¬ 
thylene derivative of the Nitrile 
C.H,(0,CH,)(NHAc).CN. [218°]. Formed from 
the oxim of omido-piperonal, Ao,0, and NaOAo 
(Haber, B. 24, 626). Yellow needles (from 
chloroforn^). 

Be/crcnce.—BaoMO-oxT-ijflno-BiSizoio AOin. 
DI-OXY-AMIDO-BENZOIC ALDEHYDE 
Oxim of the methylene derivative 
C,H,(0,CH,){NH,).CH:N0H. [176-6°]. Got by 
reducing the oxim of o-nitro-(>iporonal with am¬ 
monium sulphide jHabeP, B. 24, 626). Yellow 
plates, rields a di-acetyi derivative [188°].* 
OXY-AMxDO-BENZYLAHINE. Methyl 
derivative C,H,(OMe)(NH,)CH,NH, [1:2:4]. 
Formed from 0,H,(OMe)(NO,).CH,NHAo, tin, 
and HClAq (Goldschmidt a. Polonowska, B. 20, 
2412).—B'HCl: needles.—^B',H,PtCl,: plates. 
fi-acetyl derivative. [186°]. Needles. 
a-OXY-B-AMIDO-BOTYEIO ACID O.ILNO, 
Cfi,.CH(NH,).Cn(OH).CO-H. S. 4 at 16°. 
Fornmd by heating 8-methyl-glycidio aojd in 
sealed tuSes with NH,Aq at 100° (Pavloft, Bbfiy 
43,116; MeUkoil, J, B. 16, 625). Prisms, with 
sweet taste. . 

.Oxy-amiuo-isobutyris acid. S. *55 at IS*. 
Formed frem a-methyl-glycidic acid and NH- 
OXY-AHIOO-CINNAHIC ACID 
Methyl derivative • 

[6:2:1] Cja,(NH,)(OMe).OH:OH.CIO,H. [ISOT. 
Formed by reduction of nitro-metlwzy-cinnamM 



M8 orr-.AUiiip^c^i^ 


ada irith FeSO, and NH, (Sobnell, B. 17,183i). 
Ooloarleaa needles. Y. sol. alcohol and ether, 
almost insol. cold water. An aqaeona eolation 
of the ammoninm salt gives pps. with AttNOu 
OoSO,, Pb(OAo)„ and ZnS 04 . , 

Anhydride Amido- 

eoumarin. 070°] (FmpolU a. Chiolsza, A. 96, 
253); [161°] (Taegj, B. 20, 2110). Qot by re¬ 
daction of nitro-ooamarln.—^B',H^tCl,. 

Di-oxy-amido-cinnamio acid. Uethylene 
derivative. 


OH,<^0,H,(NEy.OH:CH.CO,H. [207°]. 

Formed by reducing the nitro- acid with NH, and 
hot aqaeous FeSO, (F. M. Perkin, C.f. X, 158). 
Brownish needles, v. sol. HOAc. 

SI-OXY-AHISOETHTI-BENZOIO ACID. 
Methylene derivative 0„H„N0, vs. 
0A{0,CH,)(CH,CH^H,)C0.^. • u-Amido- 

ethylmperonylcarboxyUi acid.' [182°]. Formed, 
Vagether with^emipic acid,‘by boiling anhydro- 
berberllic acid with water (W. Perkin, jun., 
0. J. 57,1055). Needles, si. sol. alcohol, m. sol. 
^iwater.—(HA').,H,SO,2aq. [203°]. Coloar- 
less priSms.-HA'H01.—HA'HAO,. [20?°].— 
(HA’lAPtCl.. [222°].—HATiAuClr 

Dx-beneoyl derivative [150°]. 

Anhydride CH,<g>CA<cH®:eH.- 
Formed by heating the acid, and, alcAig with its 
ij'-opianate and i)'-opianio acid by the action of 
alkalis on berberal. It is also a product of the 
oxidation of berberine with EMnO,. Yields the 
compound C„H,BrNO,. [240°].—Opianate 
B'C.H,(OMe),(COjH)r [132°]. — ^--Opianate. 
O^^HijNO,. [149^. Needles, si. soL cold wafer. 
Yields berberal when heated. 


OXY-AMIDO-GIDTAMIC OTHEB C,H„N/), 
U. COfNH,).CH,.C(OH)(NHjl.CBL.CO,Et. [80°]. 
Formed from acetone dicarboxylio ether and 
cone. NHjAq (Stokes a. Von Pechmann, B, 19, 
2694). Needles, si. sol. cold water, insol. alkalis. 
FeOl, gives a red colour. Dilate HC9Aq yields a 
body melting at 61° turned pu^le by FeClp 
Nitrons acid ^elds a nitroso- derivative [178°]. 
Boiling alksAine ctrbonates yield glinazine (v. 

Dl-OXT-lMIDO-rXEIWNE). 

OXY.AHID0-HEFT0IC ACID 0,H„NO, le. 
0Me^NHJ.CI4CMe(0H).C0.;i. Amidotn- 
methyibutyllactic atid. [210^. Formed by the 
action of boiling baryt#wate# on its anhydride 
whidh is obtained by tM action of boijjeg cone. 
HClAq upon the prodact of the ud^^ of HCy 
with diaeetonamine (Heintz, A. 189, 231; 192, 
829; Weil, A. 232,208). ePrisms (from water); 
insol. alcohol and ether. Neutral to litmus. 
Yields its anhydride when headed.—Salts 
CaC,H„NO,2aq: minute greenish-blue priuns. 
—(HA')AS 04 ,—HABCB; crystalline. 

AnApdrfde OMo(OH)<^^^'^^j^. Dfoxy- 

fc M lSthyl-pyrrole. Prisms (by sabllmafion). 
Melts aimve 180°. 

OXY-AUIDO-EYDBO-I8AnN p. Ituam.' 

SU^. 

S. 

f ThionoUn*. Formed by adding l^S and 
' FsOl soocesslf dy to an aqaeous swntion of 


OXY-AHIDO-IHIDOdUJHENYI. 

„^.H.(NHJ. 

PHIDE 0„H,N,SO U. ?\ > 

^ A—0-H. ——■ ' 


amido.-phenol hydrochloride (Bemthssn, 

202). Yellowish-brown plates or needles with 
green lustre (from alcohol). 

OXY-AUIDO-DI-ISAnN-DIAUIDE V. Isxthi. 
DI-OXY-DI-AMIDO-IETUAUETHENYI.. 

DUeneoyl derivative 

[138°]. Formed by heating hippurio ether with 
NaOEff or with Na, at 160° (lliigheimer, B, 21, 
8325; 22,114)!' Needles, m. sol. alcohol, T. e. 
sol. benzene. FeOl, colonies its alcoholic solu¬ 
tion violet. Decomposed by acids into benzoic 
acid and di^mido-aoetone. Hydroxylaminedoes 
not affect it. Methyl alcohol and gaseous HCl 
form a body (0„H„N,0,7) crystallising in pistes 
[ 200 °]. 

Oxy-tetra-amido-pentamethenyl hydride 
CH(OH)<^®j;^|^®‘|. Tetra.amido.pmtol. 

Formed from the tetra-oxim of leuconic acid 
SnClj, and HClAq (Nietzki a. Bosemann, B. 22, 
930).-B‘’8HCl: oclahedra.-fi'’’(H 4 SO,),aq. 

Tetra-oxy-tetra-amido-octomethenyl. 
'Tetraxbemoyl derivative GuilUN,0, ve. 

c(OH)<§'5gi:j;§gg|;gjSj>c(OH). a 

product of the action NaOEt on hippuric ether 
(Itiigheimer, B. 22,1962), Small yellow needles 
Does not melt below 270 °.—Bb 0,4H2,N4O,: pp. 
Anhydride 

OXY-AUIDO-HET^I^NTHBAQDINOirE 

OuHijNO, i^e. 0,4HjMe(0H)(NH2)0,. Formed 
by beating chrysophanic acid with NHjAq at 
200° (Liebermann, A. 183, 218). Brown plates. 

Ozy-di-amidc-methyl-anthrsquinone 
CuH,jNjOr Di-amido-chrysopkanie add. 
Formed by heating chrysophanic acid with ex¬ 
cess of NH,Aq at 150°. With ACjO it yields 
C, 4 H„AcN., 0 , crystallising from chloroform in 
lustrous violet needles. 

OXY-DIAHIDO-METHYI-DIPHEHYI. 
Ethyl derivative a 

C,rH,(NH4).C.H4Me(0Et)(NH,) [1:2:5:4]. [107°]. 
Formed from the hydrazo- derivative 
0 ,H 4 .NH.NH.C 4 H,Me(OEt) by dissolving in cold 
HClAq (Noeltlng a. Werner, B. 23, 8263). 
Needles, v. si. sol. watdl'. 

Oxy-di-amldo-methyl-diphenyl [3;4;t] 
C.H,Me(Niy.C4Hj(0H)(NH,) [1:3:4]. [177°]. 

Formed by the action of water at 180° on the sul- 
phonic acid O.H,Me(NH,).C 4 H,(OH)(NHJSO,H 
[1:3:4:6], got by reducing the dye frgm diazotised 
o-toluidine and p-phenol sulphonic acid (Wein¬ 
berg, B. 20, 8174). Plates, v. si. sol. water. 
Ethyl derivative 

C4H,Me(NH,).0,H,(OEt)(NH.,). [117-6°]. Formed 
in likq manner from C,|H 4 (OEt)(NH 4 ),SO|£[, 
which yields HA'HOl 4aq afld BaA', 8aq. 

OXY-AHIDO-MEIHYI-QDIHOLUrE 
0,H,(OH)(NH,)MeN. Formed by reducing 
nitro-(Pp. l)-oxy-(Pp. 8)-methyl-qulnoline (Con¬ 
rad a. Limpach, B. 20, 950). Prisms, decom¬ 
posing at 225° rdtbont melting.—B'HOl aq. 
OXT-AUIDO-NAPHTHAIiENS «. Amid*. 

HAPHTHOI.. 

il,2,3)-Di-ozy-antido-naphthalaaa . 
^{OH):C(OH) 

0.H4< I t IK^iay-naphthyUwiAn* 
e \ N :C(N£y 

■Obtained by redaction of nitto-(|B)-naplitiio. 



OXT-pUllIIX^lilPSlENnfc ^ 

,«!hon.fltotn.S.W.006). Eednoe.«oW AgHO, 

I 0 .CI. gives a blue-Wajk VP-. .t .IsV on 

Vi'* iwbAhinnelfl of itir Bult^onio ftoldy which is 

gtX Svl OA.NrO,H.{OH)SO^ wift 

;ss.‘iAsrra.sri“*”').- ■i'tss:! 


;ES. S.O, ( 01 .ita i. !*. S 2 ').- 
flUCl: needles, turning blue in air, , . 

Dl.j»xy-amido-napbtbaleno- Got by reduoing 
amido-(o)-napthoqninono (Graebe a. Lugwig, a. 
164, 820). Tabled v. e. sol. water. Blackens in 
moist air. 

Trl-oxy-tmido-naphtbalene • 


wer«er^x>, — —- 

HA'H,ro, : insol. . water, jr- 1 

(HA'),H^t01j6aq: el. soUwatex. 

Ethyl derivative 
C,H,(NH.,).O.H.(NH.,)(OEt). _[188<>]. 

si. sol. water.—HA'H^O,: prisms. 


HA'Ha— 


Needles, 


BUie Wttwsa*-A***. A-aaiww* • MT - _ 

D1 ■ oxy • di • amido - diphenyl. Di-ethyl' 


(onn C,H4<^0 qq 5 crystallising in red- B<»H^PtCl,.—B''H,SCV: needles, sol. hot water. 

..Id A; s;gr,.,;sv; KiS • 

S'adS'^' d«i™UT.ll»n~B':H,CVn,.dl«.-B'ftdi<l, 

0 .,,H,(OH)(Nh 3 cO,H. Mom ^ Di-oxy-tetra-amido-diphenyl 

nitro- acid (Sobmitt ^ Burkard, B. 20, 2700). (OH).O.H,(NH,) .(0^. Formed from 

Decomposes above 200 . teS-nitricU-oxy-diphenyl (Kunze). _ 

hoJ^L^^ Got by ledn, needles or sUvery plates, turning blue in air. 


cUloritte axx\ji ab AUkiiaw w 

Ditro-naphthol sulphonio acid wiUi buCL, ana 
IICl (Nietzki a. Zilbelen, J3.22,465). It crystal¬ 
lises in oolonrless needles. 

OXY-m-AMIDB-KAPHTHOlC ACID 

o.,,h,(OH)(nh3co,h. 

nitro- acid (Schmitt a. Burkard, B. 20, 2700). 
Decomposes above 200°. 

Acetyl derivative [186^. 
Oxy-p-amldo-naphthoic acid. 

w-rt vT re xj /AiT\r*n TTwii.K tin and 




HCl (3. a. B.). Decomposes above 200 . 
Acetyl derivative [195°]. 

Oxy-amido-naphthoio acid onnoi 

0 .B (OH)(NH0(CO..H) [1:4:2 ?]. [atovo 200^. 

Formed Irons (o)-oxy-naphthoio acid by combi- 
jjormou dwuT 1 1 j_r , , , warmms 


oonveris ai» auw « — ... . 

B"H,Cl,4aq.-«B"B.SO.: white needles. 

Tetra-acetyl derivative 
C,B.(NHAo).(OH)r [280°]. Got by boiling ths 
' hUa-acetyl derivative with NaOHAq. 


IS'S'; MS? i'fi 

and (a)-amido-(o)-naphthol. n ufriMAWNH./ r210°l. Formed by moleonlal 

oVY-AMIDO.(a)-NAPHTHO(DIlNOirE _ tSfoThy^obenzene 

BO.G(NH,) ^mido ■ napltthalic acid. ^ ° inBuenoe of abide (BaMste, B.W, 

^•“•<.CO.C(OH) . .. SIoa; siikv white riSedles; t. sol. chloroform. 

Formed by redaction from nitro-oxy-naph and'hot benzene, si. soK water 


oxy -amido -naphthalene with aqueous FeCl, 

(K^rmann. B. 21,1781). Bed 

water. Its alkaljpe solutions are blueS-BaA,. 

violet pp- AgA 8^®y,PP* n ti n /nTT\/NTTAe^ 
Ac$tvl der%vattv$ 

[220°). Formed from 
KOHAq (Kehrmann a. Weiohardt, 

182). Yellow needles, insol. water.—-KA . blue- 
black needles. 

• A TT ~ 0*NHg QTWPi<*h 

0®»«1 0,H,<5(JJOH).O.OH 
floooulvt pp.-B'H01: yellow needl^ . 

Acetyl derivative of the oatflt 
_ w ✓CG^—- . Golden needles, »t 

lil. atoohoh Decomposes at 190 - zoo . 


soluble needles.-B"H,C!,Pt01.: ^ 

The di-acetyl derivative torms wtato 
needles [261°[, sol. hot alcohol, benzene, 
<^orolorKi, and OS, • 

(NM (OEt)4.**^29°]. Formed, to like 
hjdrazt compound _got_b. 





M8 02tY-AMlt)O-PH&Nirb-A081l0 ACID. 


a-OXT-o-AVIOO-PHEHTl-AOXTIO AOU). 

Bydr^ie acid. 

dcttyl derivative 

0^^(NHAo).CH(OB).CO^. [142<>]. Got’by 

r^uoing aoetyl-isatio acid with Bcdium-amalgani 
in presence of acetic acid (Saida, B. 11, 6Bti). 
Neales, T. sol. rrater. 

Anhydride v. Di-iMmDOi.s. 
p-Ozy-a>amido-pli4nyl.acetie acid. Methyl 
derivative C^,(OMe).CH(NHJ.CO,H. [226“]. 
Formed from anisic aldehyde by successive treat¬ 
ment with HCy, alcoholic NH„ and HCI (Tie- 
mann a. Edbler, B. 14, 1979). Needles (from 
dilate alcohol).—CuA',: blue amorphous pp. '■ 
Di-^zy-o-amido-phenyl-acetlcacid. Methyl¬ 
ene derivative CHaO,:C,H,.CH(NH.J.COjH. 
[^lO”]. Formed from piperonal by successive 
Imtment with HCy, alcoholic NH„ and HGl 
(Lorenz, B. 14,791). Needles, si. sol. water. 

0X7 ■ AUlSO ■ FHFJCTL . ACSIBINE v. 
CAstsophemoz. j ' 

OXY-AHIDO-SI-PHENTL-AHIKB 
C^JiH.CA(OH)(NHj) [1:3:4]. [135°]. Formed 
by reducing nitroBO-ozy-di-phe.iyl-amine (Kdhler, 
B. 21,910). Plates, v. sol. chloroform. . 

OXT-AHISO-PHENII.CABBAMICETHESS. 
i'ormed from the nitro- compounds (Kohler, 
d.vr. [2] 29, 263). 

[4:8:l].0,H,(0Et)(NHJ.NH.C0.,Et. . [88°]. 

Smu needles.—B'HCl. [166°]. Needles. 

[4:8m:: 1] CA(OEt)(NH.,),NHCO,Et. Needles. 
—^B'HCl. [238°]. Six.sided plates, sol. water. 

0,H(0Et)(NHJ,NHC0,Et. SmaU needles, 
rapi^y ozidising in air.—B'HCl. [233°]. 
Needles. 

0XT-AICID0-DI.FHEN7I.-HEIHANE «. 

Aini>0-IIENZTI.-PBZN0I.. » 

Oiy-dl-amido-tri-phenyl-methane. Methyl 
derivative C,H,(OMe).CH(C^,NH,)j. 

Formed by heating anisic aldehyde with aniline 
and HOlAq (Mazzara a. Possetto, G. *15, 67). 
Ciystalline crust (containing C,H,) melting at 
66 ‘. 

Si • ezy - tri - amido ■ tri ■ phenyl • methane. 
Di-methyl privative '■ 

OA(NHJ.CH(C,H,(NHJ.OMe)j. [183°]. Ob- 
tained by reduction of the di-methyl derivative 
of m'tro - di - amido - di - oxy - tri - phenyl - methane 
(Fischer^B. 15, 681).* Plates or tables. Yields 
on oxidation ‘rosanidine,'<i bluith-red colouring 
mattewwith blue fluorescemce. - 

0X7 • AUIOO . PEEN7X. HETB7!:. F7K- 
AZOKB 0.^.,N.0 i-e. 

Formed by reducing the nitro- compound (Knorr, 
A. 238,189). Qapidly oxidised by aia—B’HCl. 

0X7-SI-AMIB0-PHEN7L-METHTL-P7B. 
IKISINE C„H,.,N,0. [232°-240°]. Formed 

from by nitration and 

redWStfon (Pinner, B. 20,2364). Golden needles, 
sol. NaOHAq.—B"H^tCl„.—B"HjI,: prisms. 
aX7.01-AiaOO-FH£N7I,-NAFH7aALENE. 
Ethyl derivative * * 

[2:1:4] 0,JH.(0Et)(NH,).C.H.NH, [1:4]. ‘ [72°]. 
Formed by i^uciM C,H,.N.,.C„H,OEt in alco- 
holio solution withrBnCLand HCI (Weinberg, B. 
20, 8X77). Whit* flakea.-B"HCI—B"H,SO,; 
(1. toL WMN. • 


OX7.AVIBO.PHEH7L.FSOP10irte AOlS 

O.H..CH(NH,).CH(OH).CO^ [190"] (W. 

Formed |rom sodium phenyl-glycidate and NH, 
(Plfrchl, B. 16, 2822; Erlennmyer, jun., B. 22, 
1482). Decomposes at 221° (£.). 

a-Ozy-o-amido-phenyl-propionie aolA 

/CHj.CH(OH) 

Anh(dHde 0,H.< I . Oxyhydro- 
r \NH.C0 

carbostyril. [198°]. Got by rr.dneing the product 
of the nitration of a-oxy-phenyl-propionio aoid 
(Erlenmeyer a. Lipp, A. 219,229). White plates 
[from alcohol)'. SI. sol. ether, v. sol. hot water. 

a.Ozy.j).amido-phenyl-propionle acid 
C„n,(NHJ.CHrCH(OH).CO.,H. [189°]. Got 
by reducing the nitrate of nitro-oxy-phenyl- 
propionio 8::id (Erlenmeyera. Lipp, A.219,227). 
Slender needles (containing (jaq) from dilute 
(93 p.o.) alcohol. More sol. alcohol or ether 
than tyrosine. Beadily soluble in alkalis or 
acids. Unlike tyrosine, its solution is aoid and 
it does not give Piria's reaction. Boiled with 
Hg(NOj). it forms a yellow iloccalentpp., which, 
oh adding HNO„ turns red. HA'HCl.’'If. soh 
water br alcohol, without decomposition. 

p-Oxy-o-amido-phehyl-propionie aoid «, 
TinosiNB. 


aB-Bi-ozy-a-arndda-phenyl-propionio acid 
C.H,(NHJ.CH(OH).CH(OH).CO,H. [218°]. Pro- 
duced in the reduction of o-nitro-cinnamie aoid 
by tin and HCIAq (Morgan, J. 1877, 788). 
Yellow needles (from alcohol). Its solutions 
fluoresce green. 

Di-ozy-amidc-propionic acid. Anhydride 
of the methylene derivative 

' Ethylamidopipe- 

ronyl-ie-carboxylic anhydride.' [236°]. Formed 
by reducing (CH,O.JC.Hj(NOJ.CH:CH.CO,Et in 
alcoholic solution with tin and gaseous HOI 
(F. M. Perkin. C. J. 69, 169). Crystalline pp. 

OXY.AMIBO.FHENYX-FYBAZOLX CASE- 
0X7LIC ACID. 


Beneoyl derivative 

[186°-190°]. Formed fr. m its ether and NaOH 
(Wislicenus, B. 24,1261). Yellowish need^s, si. 

sole wfttflr. 

Ethyl ether EtA'. [196°]. Formed by 
boiling the phenyl-hydrazide of benzoyb&mido- 
osalacetio ether with HOAo. Yellow crystals. 

OXY-m - AMIDO -PHEKYl- PYBOtABTAEIO 
ACID. AnApdride C„H„NO, >.<, 

CA(NHJ.CH<®®(°^^. AmidophenyU 

paraconic acid. Formed by reducing the 
correspoh'ding nitro- oompound (Salomonson, 
B. T. 0. 6, 18).-B'HC1: prisms.—B'^H^tCl,. 
The isomerio oxy-p-amido-phenyl-pyrotartario 
eahydride yields a similar hydroohloride. 

(B. 2) - 0X7 -p. AMIDO - {Py. ») - PHENYL. 

QUINOLINE V(OH):CH.(;.CH:QH 
QuiaoLina CH=CH.0.N :C.C,H,.NHp 

[294°]. Formed by passing oxygen over a miz. 
iure of (B. 2)-ozy-quinoline hydroohloride, 
aniline hydroohloride, aniline, and plktiniaad 
asbestos at 220° (Weidel a. G^rgievitob, M, 9, 
146). Needles (from amyl alcohol), il. soL 
alcohol and ether.—B'HOliaq.—B',] 

' Aeetyl derivative C^,./ - 



• *- • 


(Pg. 4:l:3)-0x7-uiid«-p]im;I.itefiilaoliM 

,0(NHJ:0Ph 

0uH„N,0 ij. I . Amido-iso-- 

\0(0H) :N , 

bmtal-^hthalimidint. [o. 190°]. Fonned bf 
teducticn of the nitro- derivative with P and HI 
^briel, B. 19, 838). Fine yellow needles. 
V. sol. acetic acid and hot alcohol. 

Dl-OXY-SI-AMISO-BI-PHENyV • SUL- 


PHONE 0,JH,,N,^0, U. S<>;(0,H,(NHJOH),. 
Fonned by reducing the nitro- componnd^Anna- 
heim, B. 7, 436; 8, 1068). Crystals (from 
water). Alcoholic isoamyl nitrite forms golden 
plates of 0,JH.N,B0,. Salts.—F'H,01j2aq.-: 

2aq. — B"H,SO, 2aq: thick prisms. — 
Oi^igMe^NjSOjH;!,. Forms long needles.— 
Oi,H.„Et,N.,SO,H.i,: needles. 

OXT-DI-AMIDO-DIPHENYL SNtPHONIO 
ACID [4:l]C.H,(NH,).OA(NH,)(OH)SO,p. 
[1;4:3:6]. Prepared by reducing the azo- com¬ 
pound CeHs.N 2 .C„H,(OH)SO,Na with aqueous 
BnCl, (Weinbe;^, B. 20, 3172; Peer a. MWler, 
0.0.1888,1868). Needles, v. soL water.—B'HCl; 
transparent crystals. 

Kthfl derivativt 

O.H.(NHJ.C.H,(NHJ(OEt)SO,H. Got in like 
manner. Needles.—B'HCl 2aq: needles, v. sol. 
water. 

oxT-AMiDO-DiPHianri.,. distophonic 

ACID C.H,(NHJ(SO,H).O.Hj(OH)(SO,H). 
Formed from benzidine disulphonio acid by the 
diazo- reaction (LAipricht, A, 261, 815). Light- 
yellow crystalline mass, v. e. sol. water, insol. 
other.—BaA"8aq: reddish-yellow crystals. 

OXY-AMIDO-PHENTL-TOLYL KETONE 
0,,H„N0, ».«. O.H,(NH.).CO.C,H,Me(OH) or 
C,H,(OH).CO.C,H,Me(NH.J. A product of the 
action of water at 270° on commercial rosaniline 
(Liebormann, B. 16, 1927). Small colourless 
needles, sol. acids and alkalis. 

Di-benzoyl derivative. [193°], Needles. 
DI-OXY-AMIDO-PHTHAIIC ACID. Methyl 
derivative %f the anhydride 

C^(OMe)(OH)(CO.,H)<^5H [*=3:2:*]. Nor- 


methylazoopianic acid. [176°]. Formed by 
reducing O.H(NO,)(OM;s)(OH)(CHO)CO.H with 
conc..SnCl, and HCl (Elbe!, B. 19, 2307). 
Colourless needles, nearly insol. ether. Yields 
an acetyl derivative C,H,NOj(OMe)(OAe) [198“], 
and a di-aeotyl derivative [105°]. 

Di-methyl derivative of the anhy¬ 
dride V. Amido-hemipie acid, vol. ii. p. 672. 

DI - OXY - AMIDO - PHTHAIIDE. Di¬ 
methyl derivative v. Amido-MEOOHiN (p. 
198) and Amido-t-MAooNiii (p. 199). 

a-OXY-S-AMIDO-PEOPIONlC ACID 
CH,(NHd.CH(OHACO^. Amido-laclie acid. 
B. ?6 at 20°. Formed from OH,01.CH(OH).CO^ 
and cone. NH„Aq (Meliboff, 0.0. 1881, 864; B. 
13, 958,1266 j Erlenmeyer, B. 18,1077). MoncN 
clinic prisms.—B'HCl: needles. 

OXY-AKIDO-ISOPBOPYX-BENZOIC ACID 
CMe,(OH)OA(NH,).CO,H [4:2:1], [168°]. Got 
from the nitro- acid (Widman, B. 19, 271). 
Prisms. Yields amido-propenyl-benzoio, acid 
on Imililig with HClAq. 

Aeetyl derivative [174°]. Tables. 

Xzo-oxy-amido-iaopropyl.bentolc acid , 
OMe,(OH)0,H,(NH,)(CO^) (4:8:1], Does n<it 


ndt below 970* (mdman, A 16, 9671). Us 
acetyl derivative is not melted at 380°. 

OXY-AMIDO-PYEIDIHE O.H,N(OH)(NH^. 
[91t^. Got by redneipsoiyrcomazme (Erippen- 
dorS, J. pr. [2] 82,162f. l 7 Tamids (containing 
aq), V. e. sol. hot water.—B'HCl.—B',H^t01«. 

Di-oiyr*‘unido-pyridins NH<^qqq^^O:NH 

or N<^^|®®|;®^O.NH,*Gf«<oSi«<. [o.S00°]. 

Formed by boiling 8-ozy-/3-amido-glutamic ether 
CO^t.CH,.C(OH)(NHj).CH,.OONH, with aque¬ 
ous Na,CO, (Stokes a. Von Pechmann, B. 19, 
2694 ; 20, 2666; Am. 8, 876). Beotangular 
plates, m. sol. hot water, almost insol. hot alco¬ 
hol. Sives a deep-red colour with FeCl, turning 
dark green on warming. 

Reactions.—1. Hot HClAq yields tri-oxv. 
pyridine. — 2. Bromine in excess forrns 
CBr,.CO.CBrj.CONH, [c. 148°].—3. By heating 
with PCI, (6 to 7 pt*,) io is converted into a 
mixture of tri-ohlOro-oxy-amido-pwridine [282°] 
and tf tra-ohloro-amido-pyridine'[212°], together 
with small quantities of di-chloro-di-oxy-amido- 
pyridine [242°] snd tri-chloro-amido-pys<91ne 
[168°].—4. Yields nitro-glutazine ['x70°-180°3 
and crystalline di-nitro-glutazine on treatment 
with nitrous acid gas. With NaNO, and acetis 
acid there is formed the nitro-nitrosamine 
C,H,N,0,(N0,)(N0) whence NaC,H,N,0, ciys- 
tallising '.n yellow needles, which on warming 
with NaNOj and HOAo yields the di-nitro- 
nitrosamine salt NaC,H 2 N, 0 „ a scarlet powder. 

Salts.—B'HCl aq: prisms, v. sol. aloohol.— 
AgA': plates. 

Acetyl derivative C,N,H,AcO, [286°- 
890°]. Tables; not attacked by hydroxylamina 
—NH,A'aq. 

Di-benzoyt derivative 0,N,H,Bz,0, 
[216°]. Brownish plates, insol. water. 

DI-OXY-AUIDO-PYEIHIDINE CAEBOXY- 


Lie ACID NH<®q q^jjj>O.CO.,H. Formed 

by reducing the nitro- acid (Behrend, A. 240,21). 
Not affected by boiling potassium oyanate.— 
£1A' aq. 

Eth%l ether EtA'. i;260°y (Kahler, A. 
236, 32). 

OXY-AUIDO-PYBOTABIARIC ACID 

OH,.C(OH)(CO^).CH(NH,).CO,H or 
CH,.C(NHJ(C0,H).CH "■ 

citramalic acidy S. 3 - - 

oxycittv^nio acid and*NH,Aq at 100° (Melikoff 
a. Feldrolnn, A. 253, 92). Monoclinio prisms.— 
B'HCl: prisms, v. sol. water. 

DI-OXY-AHIDO-VYRBOLS. Benzoyl de- 


tO^H). *Amido- 
at 18°. Formed from 


rtoofiue, N'^qQgj Q^ • [200-6°]. 

G«t by heating at 140° the product of the action 
of NaOEt on hippurio'ether (Biigheimer, B. 92, 
19ff7). Plates (from MeOH), v. sol. warm water. 

•OXY - AHIDO - dDlNlZINE-CABBtKY^C 
ACID ?0„H,N,0,. Anhydride of amido-oxal- 
aeetic-acid-phenyl-hydrazide. Formed by warm¬ 
ing the pllenyl-hydrazide of amido-oxalacetio 
bold (vol. i. p. 169) with cone. H,SO,. Whits 
glistening plates. Insol. hot water and ether, 
V si. sol. hot aloohol. Bissolges in alkaUa and 
In cone. HaSO,. Eeduces Fehling’s lolation on 
gently warming. Hercnrie saUs are reduced in 
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0X7-AHI]X>.Qmia2MB-0AItB0XTIJ0 ACSD. 

0 , 0 0 


the oold with fonnation of ft daq; orftiige-wd 
eoloaration (Tofel, B. 30,346). 

(B. 4;l)-OZT.AHIDO-QinNOIIVX 

oa(oh)(nhjn ..ie. 

Formed by redaction of salpho-ronzene-ezo-oxy- 
qninoline (from diazotised solphanilio aoid and 
(B. 4)-oxy-qainoluie) (Fischer a. Beno'^t, B. 17, 
1643). CrystSline soi&. Very oxidisable. On 
oxidation it gixes quTnoIine-qainone. Salts.— 
B''H,CI,.—B"H,SO,: sparingly solnble needles. 
{B. 2,4)-Ozy-amido-quinoline 

CfecS'-a^N icH- •'y 

(J3.4,S)>nitro-oxy-qainoline (Altschal, B. 31; 
2266). Needles (containing 2aq) becoming 
yellowish-green on drying at 100°. Its acetyl 
derivative yields at 236° a crystalline ethenyl 
Arivative. 

(B. 2, l)-Ozy-amido-qninaUne 

dncing the nitroso- compound with SnCS, and 
HCl (Von Eostanecki, B. 24, 153)t Badiating 
newJlf B.— B"H,S0,2aq; needles. 

(Py. 3) Oxy-amido-qainoline v. AmDO-CABBa- 
STVBni. 

Ozy-anddo-qainoUiw dihydride o. Akido- 
nDBocABBosn iin,. 

OZV-AHIDO-QFINONE. Acetyl deriva- 

SoS^'^iclao- 

tetra-acetyl-di-amido-hydroqninone, NaOHAq, 
and FeCl, (Nietzki a. Schmidt, B. 23, 1657). 
Qolden plates (by sublimation). 

Dl-ozy-di-amldo-qninone 0 , 0 ,( 0 H) 2 (NH,), 
n;4:2:6:3:6]. Formed from tetra-oxy-di-amidei- 
benzene hydrochloride by atmospheric oxidation 
in presence of aqueous NaOAo (Nietzki, B. 21, 
1860). Beddish-brown needles. Yields a crys¬ 
talline di-acetyl derivative. 

OZY-AKIDO-SULFHOBENZOIC ACID 
0^(0H)(NHJ(S0,H).C0,,H [2:5:i:l]. Ob¬ 

tained by reducing the nitro- acid (Hiibner, B. 
10, 1701). Needles (containing aq). An iso¬ 
meric aoid, orystallising in needles (containing 
8aq) i8 got bysulplfenating (2,6,l)-oxy-amido- 
benzoio acid. It yields CaA', Oaq crystallising 
in nodules. 

OXT-AHIDO-THYXOainHONmiDB o.toL 
ip. 186! 

OXT-AmDO-TOlDWfACnl' 
OAl*e(OH)(NHJOO,H fl:2:6:3]. Fon»*iJ from 
o-or«BOtio aoid by combining it with uiazobenz- 
ene and reducing the azo- compound (Nietzki a. 
Buppert, B. 33, 3476). Hates, melting above 
800°. Yields an acetyl derivative [275°]. 

0XT.DI.A1HD0.DIT0I.YL. EtHyl deri- 
native [l:8:4]0,H,Me(NHJ.0AMe(0Et)(NKJ 
fl;2;6:4]. [76°].. FormeSl from the hydrazo- 

derivative and H,SO, (Noelting ft.Wemer,‘B. 
23^36^.}. Needles: «. soi water. . • 

^XY.XSOAlCTL.AHnrE O.H„(OB).NHr 
(158°). S.O.U -OZOS. Formed from amyleae 
ohlorhydrin (ohiedy oonristing of *tri-methyl- 
etbylene ohlorhydrin) and KB,Aq (W^z, A' 
Suppl. 7,89; Badziszewski a. ^hramm, B. 17, 
838). OU, V. soi^ater. Alkaline in reaction. 
P,Ot forms some terpene.—B',H^t01,; orange 


911os]r-dl.lsoaatyl.ftSiIaft NH(0,Hj,.0^r 
(360°). 8.0. 41 -960. Accompanies the pr»- 
ceding base. Stnmgly alkaline aynp, soi aloo- 
holand,ether. 

OXY-AKYL-ANTHBACEinB 

Amyl-hydroanthnme. 

[263°]. Formed by boiling anthranol with 
KOHAqrad'd isoamyl iodide (Hallgarten, B, 31, 
2608). Yellowish crystals. 

DI-’DXT-AHYL-BENZENE 
€!HPr(OH).CH(OH).0,H,. [82°]. Formed from 
isobutyric aldehyde, benzoic aldehyde, and aloo- 
nolio potash (Fossek, M. 6,120). Crystals. 
Dl-OXY-DI-AHTL KBTONX ANHYDBIDE 

®®'^CHEt.O^*^Ko.CHEp^®^^ (209° i.V.). 
S. -26 at lf‘°. Obtain^ by boiling its carboxylic 
aoid with wrier (Fittig, A. 356, 141). Oii 
Yields 0„HaBr,0 [35^. 

Carboxylic acid 

Oot by, the action of warm NaOIIAq on 'di- 
hexolaotone,’ an oil formed by boiling the lact 
one d! oxyhexoic aoid with alcoholic NaOEt. 
Prisms.—NaA'.—CoA',—BaA', (dried at 100°). 
—AgA': white flocculent pp. 

OXT.AHYL-F,POSFBIII10 AQID w. OzT- 
rENiANB PHospHomo Acin. 

Di-oxy-di-isoamyl hypophosphorous acid- 
(C,I^.CH(OH)),PO.OH. [Ib0°]. Formed by 
beating isovaleric aldehyde with hypophosphor- 
ous acid in a current of CO, at 95° (Ville, Bl. 
[3] 2, 202; C. B. 109, 73). Globular masses of 
Blender needles, v. si. sol. water. Gives off PH, 
and isovaleric aldehyde on beating.—KA' Soq.— 
BaA',aq.—rbA'.,5aq; granules, v. si. sol. water. 

OXY-ISOAMYL-SirCCtNIC ACID. Lact¬ 
one, FrCH,.CH<®^<^^)>OH,. leobutyl 

paraconic acid. [124°]. Formed by reducing, 
with sodium-amalgam, the isobutaconio aoid 

PrCH,CH<®|j’®^“^CH [168°] which is got 

by the action of boiling water on brominated 
isobutylitaconic acid. ^ Prepared by heating 
valeric aldehyde with Ao,0 and sodium succinate 
at 110° (Fittig, A. 255, 97 ; 2,16, 103).° Thin 
needles (from water). Boiling baryta-water 
yields C,H„BaO, whence C,H„Ag,0,.—CaA',2aq. 
—BaA', 3aq.—ZnA', llaq.—AgA'. 

Ethyl ether EtA'. [17°]. (*93°). 
OXY-ANOEUC ACID. Ethyl derivative 
CH,.C(OEt):CMe.COja. [188°]. Formed by 
heating chforotiglio aoid pith NaOEt at 180°- 
100° (Friedrich, A. 219, 367). Prisms. 
Ozy.ftngeUc acid 

C:^.CH:CU.CH(OH).CO,H. formed bysaponb 
i^ng with HClAq the product of the onion of 
liquid HCy and orotonio aldehyde (Ijobty de 
llruyn, Bl. [2] 42,159).—BaA',: crystalline. 
Ozy-angelio iaotoiies v. AKoauco-uacoNzs. 
OXY-ANIHBACENE «. Amiubakoi. and 
Anthbol. 

Di-oxy-anthraoene 0„E,(0H)- Ohrytanl, 
Foriqed by fusing anthracene (a)-d!Balpbonis 
acid with EOH (Liebermann, B. 12,186). Yellow 
needles. Gives a bluish-green colouration with 
5eOI, or bromine. 

. derivative [184°}. )lecdlt|p 




OXYANl!HBAQTJnTOIfJ». 


m 


M-wy-aatlurMn* 0, Flavci. [«. 

170*]. Formed by fnaing anthracene (a)-diNU 
phonie acid with EOH at a high temperature 
(Sehfiler, S. 16, 1808). Fellow m^stalline 
powder, t. boI. alcohol and ether with bine 
flnoraicenae. Its alkaline eolation exhibits in- 
tenee green flaoreecenoe. 

Aeetyl derivative 0„H,(OAo)r [266®]. 

ether 0„H,(0Et)r [279'^ 
(S)-S!-oxy-anthracene ® 
C.H,(OH):C,Hj:CA(OH). Bufol. Got by 
fusing anthracene (8)-disalphonio acid with 
KOH (Liebennann a. Boeok, B. .11, 1616)., 
Needlee, t. sol. aloohol with blue fluorescence. 
It| alkaline solution is yellow. 

Bi-acetyl derivative [198^. Colourless 
leaflets. Fields anthrarufin on oxidation. 
Bi-benzoyl derivative [263°]. “Needles. 
Isomertdes v. OxuhhbuioIi *and Oxx* 

SNTHJUNOti. 

ns-OZF-AirrQBACOTrMAJlIK 0,^0. it- 
gELCO.Q 

/ittx'O.Q.O :CH . [825°]. Formed 

OAVco O . CH:0(0H) 
from e.di.oxy-benzoio acid, clnnamio acid,' and 
H^O. at 60° (Von Kostanpoki, B. 20, 3142). 
Fellow needles, sol. HOAc. 

Aeetyl derivative [265°]. Needles. 
Si-oxy-anthraconmarin 
QH.C0.9 

riTT^O .0 .0 iCiOH). StyrogaTXol. Formed 
“•^•<.00.0 .CH:C(OH) 
by heating a mixture of cinnamic acid, gallic 
acid, and H^SO, (Jacobsen a. Julius, B. 20,2688; 
Von Kostaneokl, B. 20, 3143). Minute yeUow 
needles (from alcohol), not melted at 350°. 
Bi-acetyl derivative [260°]. Needles. 
(a).OXF.ANTHEA»01 

OA<c^H)>°*^®“- Pq2°-206°]. Formed 

by boiling oxy-anthraquinone (1 pt.), sine-dust 
(2 pts.), and NH,Aq (8 pts.) with water (5 pts.) 
(Liebennann a. Simon, A- 212, 28). Slender 
needles (from dilute alcohol). Fields a dl-aoetyl 
derivative [156°]. 

Oxy-anthranol dihydride 

tan- Got by boll. 

ing quinisarin with HlAq (Liebermann a. Giesel, 
A. 212, 16). Plates (from alcohol). Its solu- 
ttons fluoresce greenish-yellow. Fields o-oxy- 
anthraquinong on oxidation. FeCl, colours its 
alcoholic solution green. Ethylamine forms 
0,,H,,(OHl(NHEt) [172°].—K0,.H„0,: yellow 
needles.—Bs(0,.H„0.)^ (dried at 100 ). 
PbC,.H,,0,. 

Acetyl derivative 0„H„Ao02. [1#8°]. 
(il.)-Oxy-anthranol v. 

OXADTaBAHOL. 


Si.«sy^uithraiwl 

O.H.(OH)<gg*°5>oA{OH). JOeoxyitoaiu 

thraj^avic add. [above ^80°]. Got in like 
manner from isoanthmfla'^O acid (B6mer a. 
Schwarser, B. 19, 1040). Golden needles. Itt 
alkaline solution fluoresces greenish-blue. 
Bi-acmtyl derivative 

O.N.(OAr)<g^^CA(<5Ao). [ifs®]. White 

needles, insol. alkalis. 

Di-oxy-anthranol 

O.H.(OH)<gj^°)>O.H,(OH). Formed by 

heating anthraflavio acid with HOAc and tin, 
and slqplv adding HClAq (Liebermann, B. 21, 
445). NcVJles. Fields a tri-acetyl derivative 
[165°] which fluoresces blue in alcoholic solution. 
Tn-oxy-anthranol ' 

OA(OH)<^^®)>0,^(OH), Formed in 

like manner from flavopurpurin ^.). Fellova 
needles. Its alkaline solution exhibits greenish 
fluorescence. It yields a tetra-acetyl derivative 
[106°]. 

Tri-oxy-anthranol O.H,<^|^®>>C.H(OH),. 

• AnthragalanthranoV Formed in like manner . 
from anthragallol (L.). Fellowish needles. 
Fields a tetra-acetyl derivative [206°]. 

Tri-ozy,anthranoL Tetra-acetyl deriva¬ 
tive O.H,<gg^”j>CA(OAc)r [219°]. 

Formed by boiling hystazarin (1 pt.) with NaOAo 
(1* pts.l, A^O (12 pts.), and zinc-dust (8 pts.) 
hoellei 


Di-oxy-anthranol 

BetxcyaUearin. Prepared by reducing an ^ 


ffioniaoal solution of alizarin with zino.4nst 
aUmsr, B. 14, 1269). Fellow orystals, sL sol. 
wntaT In solution it is slowly oxidised in the 
•ir to alizarin. The alkaline solution is greeniBh- 

Tri-acetyl derivative n88°]. 

SsUbite Uue flnorescence in solution. 


(Schoelier, B. 22,683). Oolonrless crystals (from 
alcohol). 

Tri-oxy-anthranol. Tetra-acetyl deriva- 
fiiMC.H,(OAo)<:^|^^^>0,H,(OAo). Two iso- 

meric compounds of this constitution |274°] and 
[c. 240°] are formed from anthraflavio acid, 
NaOAo, Ae.ft, and zinc-dust (L.). 

Tri-oxy-anthranol C,,H,(OH) 4 . * Anthramr- 
puranthranol.' Formed by reduction of anthra- 
purpurin with HOAc, tin, and BClAq (Lieber- 
mann,B.!U,443). Minute leather-yellow needles. 
Fields a tetra-acetyl derivative (167^. 
Tetra-oxyjinthranol 

OA<^|Qgj>C,H(OH),. Tri-oxy-oxanthranol 

Formed by atmosp)ierio oxidation of an alkaline 
solution of ‘ anthragalaqthranol ’ (L.). Vjolet 
crystals. The penta-aoetyl derivative [203°] is 
formed by reducing anthragallol with NaOAo, 
Ao,0, and zinc-dust (Liebermann, B. 21,1172). 

letra-oxy-anthranJl. Penta-aeetyl de¬ 
rivative . CA(OAo)<g|g^®J>O.H,(OAo), 

[24#[1. Formed fromflayopnrpunn,HOAo,A<^, 

I andzinc-dnst. When the operation is protracted 
✓C(OH)'v n rr ^he «tra-acetyl derivative [260°-260°] is the ohiel 

•<OH '>0A{0H). I pjodnot.. ^ ,, 

Hexa-oxy^mthranol. Ueyta-aoctyl de¬ 
rivative 0„H,(OAo),. Obtained ftom ruflgalltd 
^). Fello^sb orystajg, sol. alcohol, with Iflu 
flnoteacence. • 

OXFJfNTESAQlIINONEfl. Oxyanthramm- 
ones having two hydroxyls ^ the portion 
NsedleB.J occupied by them in alizarin possess tinctorial 
proprties ^iebemaiin a. Wense,^. 90,86‘J). 
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OXYANTHKAQUINONES. 


Erythro 
®*“*VC0.0.CH—OH" 


oxjmt^raqnlnoB* 0,AO| ^ 
Mol. w. 224. [191^. ■ 

Formation.—1. By fusing o-btomo-aiUhra- 
qninone with KOil at fSO" (Feshmann, S. 12, 
2127).—2. T(^ether with its itiomeride by heat¬ 
ing phenol with phthalio anhydride and HjSO, 
(Baeyer a. Caro, B. 7, 968).—8. By the action of 
nitrous acid in o-amifiu-anthraqoinone (Boemer, 
B. 16, 1793).—4. By passing nitrous acid gas 
into an alcoholic solution of di-amido-anthra- 
quinone or (8)-osy-ainido-anthraquinone (Von 
Perger, J. pr. [2] 18, 148).—6. Together with I 
three isomeric di-oxy-anthraqninones, by heat- ‘ 
ing a mixture of benzoic acid ^120 grms.) a.id 
m-oxy-benzoic acid (60 grms.) with 120(1 gnus, 
of H,SO, and 120 grms. of water for 10 hodrs at 
180°-200° (Liebermann a. Eostanecki, B, 19, 
’029).—6. By oxidation of oxy-anthranol di- 
bydride (Liebermann, A. 212, 20). 

Propertia.—OroD^ leathery needles (from 
•Jcohol), in^l. water, sol. other and benzene. 
Yields alizariJi on fusion with EOH. Insol. cold 
baryta-water, but boiling baryta yields a violet 
srUj. Insol. NHjAq, sol. HOAo. Its ethereal 
solution<shaken with baryta-water forms a violet 
pp., while the isomeric oxyanthraquinono gives 
. a red solution. EOHAq dissolves it with difii- 
oulty, forming a brown solution. May be sub¬ 
limed at 140° in a current of gas. 

Aeetyl derivative C„H,Ao03[.’76‘’-179'’]. 

Oxy-anthraqninone OA<co;c:ch;ch'“! 
[302°]. 

Formation. — 1. A by-product in the pre¬ 
paration of alizarin by fusing anthraquinoiie 
sulphonic acid with EOH or NaOH (Liebermann, 
B.4,108; 5, 868; A. ICO, 141; Simon, B. 14, 
464). Occurs also in the product of the dry dis¬ 
tillation of sodium authraquinone sulphon'ato 
(A. G. a. W. H. Perkin, C. J. 47, 680).—2. Ob- 
tained also from m-bromo-anthraquinone by 
careful potash fusion (Graebe a. Liebermann, A. | 
212, 25; SujJpl. 7, 290).—3. By the action of 
nitrons acid on m-amido-anthraquinone. 

Properties. —Yellow needles (by sublimation). 
Beadily soluble in«,excess of baryta-v. ator. Its 
alkaline solution is reddish-brown. Potash- 
fusion yields alizarin. HIAq reduces it to an- 
throl and anthracene hexahydride. Sol. NH-Aq, 
formiqg a reddish-yellow liquid.—Ba(0„H,6,)j. 
—Ba(C„U,0,)j aq. ,, 

Acetyl derivatiup [168°]. Small needles. 
Formed by acetylation and also by i^xldation of 
the acetyl derivative of anthrol. 

Ethyl ether 0„H,p,(OEt). [136°]. SoL 
alcohol. Very difficult M saponify (Liebermann 
a. Hagen, B. 16,1798). 

Oi-oxy-anthraquinone * 

.-co.g.c(OH);g(0{i) 


240. [290°]. 8.-034 at 100° (Plessy a. SeSutz-' 
mbeieer. O’. R. 43, 167). Occurs in. madder, 
the root of Rubia tinetoria, which contains its 
glucoside fl^H^iO,, (ruberythrio acid), and .the 
glncosides of pnrpurin, purpurin CEflboxylic acid, 
purpuroxantl^, and pnipufoxunthin oarboxyho 
acid (Bobiqnet a. Colin, A. Oh. [2] 34, ^6; 
Bunge, J. pr. 6, 362; Schunck, A. 66,174,201; 
81,886 ; 87,844; P. M. [4] 6, 410, 496; 12,200, 
370: /. pr. 69, 466; Boohleder, A. 80,821; 82, 


306; Debna, A. 88, 861; Wolfl a. ^xeeker. J. 
76,1; Wartha, B.8, 646, 678; Willigk, X.8S, 
889; Bosenstiehl, A. Ch. [6] 18, 286 ; 0. K. 
88 , 1194 ; Wnrtz, 0. R. 96,466; Idebermann, B, 
20, 2241; Bergami, B. 20,2247). 

Formation.—!. By fusing di-bromo-anthia- 
quinone with potash (Graebe a. Liebermaim, Bl- 
P] 11, 616; A. Suppl. 7, 800).—2. By fusing 
anthra{uihone sulphonic acid with potash (Per¬ 
kin, C. J. 23,133; B. 9, 281). The yield may 
bo iir^roved by addition of<KC10,.—8. By heat¬ 
ing pyrocateohin with phthalic anhydride and 
H^O, at 140° (Baeyer a. Caro, B. 7, 972). 

Puriftedtion.—!. By repeated solution in 
NaOHAq and ppn. by COj; the pp. being de¬ 
composed by HCl (Liebermann a. Troschke, B. 
8, 379).- 2. Crude commercial alizarin, a mix¬ 
ture of alizarin, flavo-purpurin, and isopur- 
purin, is fractionally sublimed when the alizarin 
comes over from 100° to 160°, and a mixture of 
flavo-purpurin and isopnrpurin from 160° to 
l'J0°; the crystals nf these two bodies can bo 
distinguished in the sublimate with a microscope 
|rJind epn bo separated by means of benzene, in 
which isopurpurin is only sU^tly rtllublo, but 
the' flavo-purpurin very soluble (Schunck a. 
B6mer, B. 18,41). 

Properties.—Rei trimotrio needles, T. sol. 
alcohol and ether. Sometimes crystallises in 
golden scales (containing 2aq (Schunck). Its 
soKilions in alkalis and alkaline carbonates are 
purple. Bad, and CaCl,"give purple pps. in 
these solutions. Alumina decolourises its alco¬ 
holic solution forming a red lake. Salts of Mg, 
Fe, Co, and Ag give purple pps. in the am- 
moniacal solution. 

Reactions. —1. Yields phthalio acid on oxida¬ 
tion with HNO,.—2. Distillation with zinc-dust 
yields anthracene (G. a. L.).—3. Zinc-dust and 
ammonia reduce it to di-oxy-anthranol.—4. 
Aqueous ammonia at 200° gives oxy-amido- 
anthraquinone, di-amido-anthraquinone, and 
other bodies (Von Perger, J. pr. ^2] 18,129). 

Salts.—CaA"aq.—BaA"aq (dried at 100°). 
—PbA": violet-brown pp. 

Di-acetyl derivative [160°] (P.); [179°- 
183°] (Baeyer, B. 9,1232). Pale-yellow crystals 
(Perkin, 0. J. 26, 21).' 

Methyl ether G„H„0-(OH)(OMe)f From 
alizarin, EOH, and Mel (Schunck, 0. N. 27, 
171). 

Di-ethyl ether C„HjO.,(OEt),. Got by 
heating alizarin with EEtSO, and,^OH at 170° 
(Habermann, M. 6, 228). Needles. 

Bromo-alizarin v. vol. i. p. 599. 

Chloro-allzarin v. voI,,u. p. 102. 

Nltro-alisaritt v. NiiBO-ni-oxT-iiii’rBniquzii- 

OMZ. . 

Amide-alizarin «. Hi-oxT-AKiDo-uiTaBS- 
quwoira. 

Alizarin bine. 

Q g/CO.Q-————— g.cHtpH r 27 o°i-' 

“•“•\CO.C.C(OH):C(OE0.C.N=CH‘ J* 

Formed by heating (3)-nitro-alizarin (1 pt.)with 
glycerin (1J pts.) and K,SO, (6 pts.) at 107°-200° 
(Prudhomme, Bl. [2] 28, 62; Auerbach, 0, J, 
36, 799; Graebe, A. 201, 838; B. 12, 1416). 
Brown needles. Alkalis form a bind solution, 
but excess of alkali throws it down again. 
Dyes chromium acetate mordant blue. Yleldi 
0„H,NO,(OH)NH, [266°]. Gives anthraquinoV 



-B'HCfU- 


iu» vbeD jistflied Wb tlne4nsi.- 
B'HOAo.—B'0^,(N0J,0H. [246®]. 
Ba^O„H,NO, ^ag: groenish-bluo ^ 

Di-aeetyl deriva.tive 0,^Ao,0.. [ 928 ®]. 
Di»b$n8oyl derivative [244®], 
^aita.bln« 8 0.,H,.N0,(S0,N8),. Pre¬ 
pared bj dissolving alizarin-blue in a oold con¬ 
centrated solution ot NaHSO, (Brunch a. Graebe, 
B. 16,1783). Eeddish-brovm orystaUin^owder. 
y. boL water, si. sol. 96 p.o. of alcohol. At 60° 
it begins to deoomposg^into its constituents.® 
Isoalisarin oocois in madder that has been 
heated with HOlAq or dilute ^SO, (Boohleder, 
B. 3,362). Its alkaline solutions are blood-red, 
and it forms a red solution with baryta-water. 
It does not dye mordants. 
p-Bi-ozy-anthraqninone 

Quinuariif. *[196°]. 
Formed by heating hydroquinone or p-ohloro- 
phenol with H,BO, and pbthalio anhydride at 
140’ (Grimm, B. 3, 606). Bed needles (fronj 
alcohol). Its alkaline solutions are blue. Yields 
anthracene on distillation with zinc-dust.) Its 
ethereal eolation shows greenish-yellow nuor- 
escenoe. Baryta gives a bluish-violet ItAe. Oxi¬ 
dised by MnO, and II,SO, at>140® to purpurin 
(Baeyer a. Oaro, B. 8,162). 

Bsncfions.—1. HI (S.G. 1*7) ^nd a little red 
.C(OH). 

P give a dihydride, pO«H,(OH)„ 

which forms golden plates or needles (from alco¬ 
hol). It forms with BaOH a yellow solution, 
turaed blue by air. SnCl, and HCl also reduce 
qninizarin to this dihydride (Liebermann, A. 
212,11).—2. A longer treatment with HI forms 
hydroquinizarol, 0„H,j0,. It forms orange 
needles (from alcohol). This body is probably 

O.H.<;^^(®^>>C,H,(OH),.- 8 . Cone. HI (S.G. 

1'9) and red P after an hoar’s boiling reduce 
qninizarin to oxy*nthranol dihydride (q. o.). 
Di-acetyl derivative [200°]. Prisms. 
Ethyl ether C„H.O,(OII)(OEt). [151°). 
Di-ethyl ether C„H.O,(OEt),. [177°]. 

Yellow needles (Liebermann, B. 31,1168). 
ni-Di-oxy-anthraqainon« 


n IT xCOig.c(on):CH 
^•“*\CO.O.CH-r=C(OH)’ 


Xanthopurpurin. [265°] 
with its oarbozylio acid, in madder (Schiitzen 
ber^er, Bl. 4,1^. May be got ^ reducing pur- 
purm with HlAq or with SnOl, and NaOH. 
Formed also by dissolving P in a hot alkaline 
solution of purpurin (^senstiehl, 0. B. 79, 
764); by the action of nitrous acid on purpur- 
amide (di-oxy-amido-anthraquinone) (Ligber- 
mann a. Fischer, B. 89974); and, together with 
anthrachrysone, by heating a mixture of s-di- 
oxy-benzoio acid (1 pt.), benzoic acid (6 pts.), 
and H,SO, at 106°-110° (Noah, B. 19, 882). 

, Pri^rfiss.—Yellow needles, sol. alcohol, 
HO'Aq, and benzene, insol. water. May be sub¬ 
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NH,Aq at 160® yields brown needles of 
®iAOs(OH)(NHJ ^iebermanr, A. IM, 217). 
Acityl derivative 0„Il,0,(OAo)r [184®1, 
ether.e [180°J (Plath, B. 9, 

Di-ethyl ether 0„H.0,(0Et)r [170®]. 

(B. 1,4'jbBi-oxy-anthryqainons 
(!H: 0 H—g.CO.g.C(OH):(('a A,, . 

CH:0(OH,'tC.CO.O.ck-icH-. 

[280®]. Formed in small quantity (3g.), to¬ 
gether with anthraflavio acid (30 g.) end m- 
• benzdioxyanthraquinone ’ (6 g.), by the action 
81 HiSO, on m-oxy-benzoic acid (100 g.) 
(Schunck a. Bamer, B. 11,1176,1616). Formed 
also by potash-fusion from anthraquinone (p)- 
disnlphonioixeid (Liebermann a. Dehnst, B. 12, 
1287), and by the action of nitrons acid on the 
di-amido-anthraquinone. Obtained by reduction' 
of di-nitro-anthraquinona [above 300’] (B3mer, 
B. 16, 369). • 

Properties .—Yelloiv tables, insol. water, sL , 
sol. alcohol, HOAo, ether, and CSi,'YrBol. benz¬ 
ene. Forma txyanthraruOn on fusion with 
KOH. Almost insol. baryta-water, Na.,CO„ an.*’# 
NUjAq, sol. KOHAq. Its solution in IJ.SO*is 
cherry :ed with scarlet fluorescence. Its Ca and 
Ba salts are crimson and insoluble. 

Acetyl derivative 0„H,Oj(OAo)i. [244°]. 
Got by oxidising (3) -di-oxy-anthracene with CrO, 
in HOAo. Y®ilow needles. 

Bi-oxy-anthraqulnone C„H,0|. Anthraflavic 
acid, [above 830°]. 8 . (96 p.o. alcohol) 1'18 at 
10° (Kosenstiehl, Bl. [2] 29, 401, 434). A by¬ 
product in the preparation of alizarin, being 
formed by lasing anthraquinone (a)-disalphonia 
acid with KOH (Sohunck, B. 4, 360; 8,1628 ; 9, 
379, 679; Perkin, C. J. 24, 1109; 26,19 ; 29, 
851). Formed aljo from m-oxy-benzoic acid 
and HjSO, (t>. supra). Badiating yellow needles 
(from alcohol), insol. ether and benzene, si. sol. 
HOAc. Its solution in II^SO, is yellow. Its 
solution in alkalis is yellowish-red. Its Ba and 
Ca salts are si. sol. water. It does not dye mor¬ 
danted cotton. Fotash-fasion forms flavopur- 
purin. Distillation with zinc-dust forms anthra¬ 
cene. Boiling with zinc-dust and KHiAq forms 
0„H„0„ whence a„H,(OAc), [165°] ^ieber- 
mann, B. 21, 446). 

Salts.—Na 2 '' 6 sq: si. sol. water.—BaA"!taq: 
reddish-brown needles. , , 

Di-aeetyl depivaHv* 0„H,0,(OAo),. 
[229°]. ^ . . 

Di-bene.'yyl derivative 0„B!tO,(OBz)t. 
[27.')°]. 


Purpuroxanthin. 
Occurs, together 


Di-methyl ether 
Di-ethyl ether [23! 


l,.H.O,(OMe)r [248°]. 
"’]. Yellow needles. 


Dl-oxy-anthraquinone (above 830®], 

Isoanthraflavtc acid. Occurs in erme commer¬ 
cial iDizarin, being fo^ed by fusing anthra- 
quinone (3)-disulpbonio acid with potash 
pohunck a. B5mer, B. 9,379; 16,1041; Perkin, 
C. J. 39,861). Yellow needles (eontaining^q), 
almost insol. benzene and ether, sl.^ sol. HOAo 


limed. Its alkaline solution is red. Its barium \ and alcohol. It dissolves in cold baryta-water 


salt is easily soluble. Gives purpurin on fusion 
with EOH. Hitric acid oxidises it to phthaUc 
acid. Bedused by HI and P to a dihydri^, 
which dyes alumina mordants like queroitron 
A. OK [ 6 ] 18,324 ; 0. B. 79,764). 
athiMsiM oa distillation with alno-daat. 

Tob tlL 


and in KOHA gVith dark|red colour. Does not 
postess tinctorial mdperties. Its solution in 
H,SO, is red. Yields anthrapurpurin on fnsiOD 
vrith KOH.—BaA''zaq: red needles, y. soL Aq. 

, Di-aeetyl derivative [e. 196®]. Orysfaua 
. Di-ethyl ether TsU^a^es. 
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pM»]. 

I m-o^- 


(5.1,1' or 30-l>l-oxr>»ati>ia4nia«n* 

C.H,(OH):0,O,:0AOHi Ohrf/$Min. 

Formed by eliminating amid(^D from 
tetra-amido-anthraquiifone (hydroohryefunide) 
(Liebermann a* &iese1t B, 8*, ItHS; 9| 829; A» 
183,184). Formed also by fasing anthraquinone 
X-disulpnonio acid with potash (Liebermann a. 
Dehnst, S. 12,1287). Golden lamina or reddish- 
brown neddles; m.' sol. alcohol and HOAo. 
Insol. cold NHjAq' and Na^CO^iAq. Im solution 
in EUHAq is yellowish-red, and that in H.^0, 
is red. Potash-fusion yields oxyohrysazin, and 
0 - and tn- oxy-benzoic acid. Fields anthracene 
when distilled with red-hot zinc-dust. Baryta- 
ahd lime- water give red pps. Does not dye mor¬ 
danted cotton. 

Di-acetyl derivative [232'^. Prepared 
by oxidising di-aoetyl-ohrysazol C„H,(OAo), with 
CrO, (Liebermann, B, 12,18C). 

Di-oxy-anthraquiiums C„H,0,. Isochrye- 
, aein. [17B°-180‘i.'' Formed, together with m- 
•benzdiox^rnthraquinone,' by the action of 
nitrous acid and alcohol on thq dye C,„H„N,0, 
^ot from o-di-nitro-anthraquinone and IljSOj 
(Lifscimtz, B. 17, 897). Deep-red needles (from 
aloohoQ ; readily sublimed. Its soluluons in 
NH,Aq and KOHAq are violet-red; that in 
H,804 is reddish-yellow. Its Ba salt is insoluble. 
It does not dye mordants. 

Di-acetyl derivative [160°-165°J. 
Keedles. ' 

Di-oxy-anthraqninone 0,^0,. * m-Benedi- 
oxyanthraquincne,' [298°]. A product of the 
action of ^SO, on m-oxy-benzoio acid (Schunck 
a. ^mer, B. 11, 969). Formed also as above. 
Fellow needles, insol. water and OS^, sol. alcohol, 
HOAo, ether, and benzene. Its alkaline'solu¬ 
tion is yellow. Gives pnrpurin by potash-fusion. 
Its solution in H,SO, is brownish-yellow. V/hen 
freshly ppd. it dissolves in hot baryta-water, and 
on coolmg the Ba salt separates in red needles, 
which, after drying, are insoluble. Has no tinc¬ 
torial power. 

Di-acetyl derivative [199°]. Needles. 

Si-oxy-anthraquimme 0 „H 404 . Frangulk 
acid. [2^°]. Obtained, together x-ith glucose, 
by hydrolysing frangulin which occurs in the 
bark of Bkamnue Frangula (Faust, A. 165,229). 
Orange needles (containing l^aq), si. sol. hot 
water, m. sol. alcohol. Its solution in KOHAq 
is cherry-red. Its arrmoniacal solution gives a 
red pp. with BaCl,. .Distillation ove^ zinc-dust 
gives anthracene. ^4 

Di-acetyl derivative [184°]. Prisms. 

Oi-oxy-anthrsqainons 

• ^v^ta^^n. nm. 

Formed by beating pyrooatechm (6 g.) with 
phtbalio anhydride (6'8 g.) and H,SO, (to g.) at 
146° lor 5 hours (Liebemumn a. SchSlle)', B. 21, 
9503; 23, 683). Orange-yellow needles (frOm 
acitone), almost insol. benzene, v. sl.aol. Alcohol, 
ether, and HOAo. Its solution in KOHAq is 
blue; that in NH,Aq is violet; and that in 
H.,SO, blood-red. The Ba salt'is Uue, the Oa 
salt violet and insol. water. It dyes mordants 
slightly. Fields anthracene cm distillation with 
sine-dnt. «. 

Di-acetyl derivative [207*]. Needles. 

Btkyl^ ether 0,AOdOB)(OS!t). ^°- 


MO^. Fellow needles, foiSiing a crimson soln 
tion In alkalis* 

Di-ethyl ether0Jr&0J^0M)r ni 60 °-l« 8 °]. 

From hystazarin, EOH, and Xu. Fillow 
needles. 

Eleven di-oxy-anthraquinones have been 
described, but ten only ate indicated by theory. 

Xrl-qxy-antbtaquteonc 

[>>58°]. 

Occurs in madder-root, probably as glooosids 
(Colin a. Bobiquet, A. Ch. [3] 84,244; multhier 
de Claubry a. Persoz, A. Oh. [2] 48,69 ; 61,110; 
Bunge, A. Ch. [2] 68, 282; Bchiel, A. 60, 74; 
Debus, A. 66, 851; 86, 117; Wolff a. Btrecker, 

A. 75,1; Bochleder, A. 80, 821; 82,206; Sten- 
house, Pr. 12, 683; 18, 146; Schiitzenberger, 
J. 18641 ; Bl. [2] 4,12). Formed by Reaction 
of MnO, sSid H 4 SO 4 at 160° on alizarin (De La- 
iande, 0. R. 79, 669) and on quinizarin (Baeyer 

а. Oaro, B. 8,, 162); and also by heating tri- 
bromo-anthraquMone with H^SOjatOflO® (Diehl, 

B. 11,184). It may be separated from alizarin 
by repeatedly dissolving in boiling alum solution 
and ppg. by acid. Orange prisms dbntaining sq 
(from dilute alcohol) or dark-red anhydrons 
needles (from absolute alcohol). May be sub¬ 
limed. 81. sol. boiling water, forming a yellow 
liquid. Its et'-ereal solution is yellowand shows 
two absorption bands (Stokes, C. J. 12, 220; 
Vogel, B. 9,1641). Its solution in HjS 04 is rose- 
red and shows three absorption bands. Aqueous 
KOH, NsjCOj, and NH, ;^old purple-red solu¬ 
tions. Almost insol. alcoholic potash. Baryta- 
water forms an insoluble purple lake. Its alka¬ 
line solution is oxidised in daylight by the air 
becoming yellow (unlike alizarin) the product 
containing phthalic acid (Schunck a. B5mer, O.J. 
31, 666; Draile, B. 17, 876). Boiling alum 
forms a pink solution with yellow fluorescence. 
Lead acetate gives in an alcoholic solution a dark, 
crimson pp., soluble in excess, forming a crim¬ 
son liquid with three absorptiSn bands (the lead 
compound of alizarin is insol. alcoholic lea/ 
acetate). Dyes cotton, mordanted with alumina, 
red. 

Beoeftons.— 1. Fields anthracene on heating 
with einc-duet. —3. Forms some quinizarin when 
heated in sealed tubes at 300°.—3. Phosphorus 
and NaOHAq reduce it to purpuroxanthin.— 
4. Nitric add oxidises it to phthalic acid.— 

б. Aqueous ammonia forms brown putpuiamide 
0,4HA(NHJ(0H)4. 

Acetyl derivative 0,,Hj0.4(OAc),. [198°] 
(L ); [2(W°] (S. a. B.). Fellow needles. 

Bthyl ether 0„KfiJflEt),. Bed crystals. 

Fri-exy-anthiaquinone 0 , 4 H 40 -( 0 H)i. An- 
thrapurpurin. Dopurpain. [above 830*1. A 
by-product in the preparation of artificial ali¬ 
zarin, being farmed by fusing anthraquinone 
(f3)-dlsolpbonio with potash (Perkin, 0. J. 25, 
669 ; 26,425 ; 29,851; Caro, B. 9,682). Formed, 
also by potash-fusion from isoanthraflavic 4oid, 
from m-benzdioxyanUiraqninone (Schunck a. 
Bdmer,£.9,679; ll,972),and from (a)-di-bromo- 
s^nthraquinone (Perkin, C. J. 87, 657). Oiange 
needles (from alcohol), v. sol. hot alcohol, si. e^ 
hot water and ether. Cone. H,SO, forms a red 
eolation; potash, NH,Aq, and NajCOJtq |^ve a 
violst aoIttUoa. SLaei. hot-batyta-mter, forming 
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a nom toiamon, &iooiiolio lead acetate gima a 
purple pp., aol. excess. It eoloora mordants. 

_ Btaeiions.—l, Nitric add giTea no phthalio 
acid.—2. Aqueous ammonia at 100° tormi an 
unstable blue dye, da<»)mposed by HOI or KOH 
with ref^ueration of anthrapurpurin.—8. Aqueous 
ammonia at 170° forms anthrapurpuramide 
0„H,0j(0H)i(NHJ which does not dye mor¬ 
dants (Perkin, 0. J. 33, 216). * • 

Tri-acetyl derivative [223°]. Yellow 
scales. • 

Tri-bentoyl <isr»»o<io« [186°]. Crystals. 

Mono-ethyl ether C„H50.i(0H)3(0Et). 
[206°]. Orange-red needles (Liebormann a. 
Jellinek, B. 21, 1170). 

Di-ethyl ethere 0„HA(OH)(OEt)~ 
[162°] and [170°]. Yellow needles (L. a.«d.). 

Iri-oxy-aathraquinone 0„H,Oj. Vlavopur- 
purin, [above 330°]. Formed by potash fusion 
from anthraflavio acid and from anthraquinone 
(a)-disulphonio acid. Puri&ed*by means of its 
lead salt (S. a. B.; C.; Liebermann, B. 21,441, 
2624). Golden needles (from alcohol), v. ^ol, 
cold alcohol. * Its solution in cone. H^BO, is red; 
that in KOHAq is purple, becoming red bn 
dilution. Bl. sol. baryta-watdf. forming a red 
solution. Its solution in NH^Aq and Ka^COAb 
is yellowish-red. Alcoholic lead «cetate forms 
a reddish-brown pp., v. si. sol. excess. On heat¬ 
ing with phenyl cyanate at about 160° it forms 
0„HjO;,(O.CO.NHPh).j crystallising in yellowish 
plates (Tesmer, B. 18, 2610). 

Di-acetyl derivative [238°]. Golden 
plates. 

Tri-acetyl derivative [196°]. Yellow 
needles. 

Di-benioyl derivative [210°]. Needles. 

Ethyl ether 0,.HjO,(OH),(OEt). V. sol. 
ether. 

Di-ethyl ether [209®]. Needles. 

Trl-oxv -antbraquinone 

c.H.<co;acSioH)- [MO”] 

(Cahn, B. 19, 2335). Formed by heating a mix¬ 
ture of benzoic acid, gallic acid, and ^SO, at 
70° (Seuberlich, B. 10, 38). Formed also from 
pyrogallol, phthalio anhydride, and EL^SO,. 
Orange neldles (by sublimation), nearly insol. 
water. Its aikalme solution is green. Dilute 
HNO, forms phthalio acid. Distillation over 
zinc-dust gives anthracene. Dyes alumina 
mordants browi^ Alcoholic lead acetate ppts. 
violet-brown OuHjO.PbjOAo. Boiling alcoholic 
NH, forms anthragalloiamideO,4H,Oi(NH.J(OH), 
crystallising in black neraVes with green reSex. 
HCl and HOAo form 0„H„0, whence 0„H4Ao40« 
[286°] (L.). 

Trt-acetyl deri^aftoe [178°]. Needles. 

Ethyl ether d4HA(OH),OEt. [176°]. 
From the K salt and EtI at 80°. The Pb salt 
and Etl at 220° yields an isomeride [246°]. 

• Di-ethyl sf her [184°]. Formed from the 
K Adt (L. a. J.). The Pb salt yields an isomeride 
[198°]. 

Tn-ozy-anthraquinone 0„H,0,. Oxychrye- 
atin. Formed by potash-fusion from chrysazita 
and from anthraquinone p and x disulphonic 
acids fliiebermann, A183,191; 13,1389). Pro¬ 
bably idsnUoal'with oxvanthrarufin. BednaedlM 
(tfoB iloohol). Its alkaline solutions ate blue. 


Baryta-water gives a blue instduble pp. Dyes 
mordants. 

Tri-acetyl ierivaiiv* [188°]. Yallew 

needles. 

Tri-ozy-antbraqninone 

C4H3 (OH):OjO,: 0 ,Hj(OH)^ Oseyrndhirarafin, 
Prepared by fusing anthrarufin with KOH ftiio- 
bermann a. %oeck, B. 11, 1617). Bad needles 
(by sublimation). Its aikalme qplntions aMblue. 
Dyes mordants like alizarin. 

Tetra-ozy-antbraquinone 0,,H.O. is. 
C(OH):CH.g.CO.g.CH=g(OH) . 

QH:0(OH).C.CO.C.C(OH):CH • dnfhnzcArps- 
cme. Mol. w. 272. Formed by heating s-di-ozy> 
benzoic acid alone or with H ,SO, (Barth a. Ben* 
hofor, 4.*164, 109 j Noah, B. 19, 764). Silky 
needles (containing 28q), not melted at 860°. V. 
sol. alcohol, v. si. sol, water and ether. Yields 
anthracene on distilling with zinc-dust. Sts 
solution in KOHAq is reddish - yellow. — 
Ba(C„H,Oa), llaq; red neSd'es, 

Tetra-acetyl de7'iva<t«e[26|°]i Needles. 

Tetra-ozy-anthraquinons C„H,0,. Oxypar- 
i arin. Formed by heating purpurin with KOH 
at ?40° (Diehl, B. 11,185). Brown nodules, net' 
melted at 290°, Almost insol. alcohm. Its 
alkaline solution is brownish-red. Its aoe^l 
derivative melts above 240°. 

Tetra-oxy-asthraqainene 
CH:C(OH).g.CO.g.C(OH):g(OH) 
CH:C(OH).C.<.;O.C.CH_ick • 

[above 276°]. Obtained by heating its di-methyd 
ether with HOAo and HCl at 200°. Formed also 
by heating alizarin with H^SO, at 210° (Graebe, 
B. 23, 37.39). Long red needles, sol. HOAo, d. 
sol. alcohol. Dyes mordants well. Its solution 
in H^O, is blue. The 6a and Ca salts are insol. 
water. Yields anthracene on distillation with 
zinc-dust. • 

Tetra-acetyl dsrioafive[201°].Needles. 

Di-methyl sfftyJ p25°-2S0°]. Obtained 
by heating hemipio acid 0,H.4(OMe)^CO,H)j 
[6:6:2;1] with hydroquiuone and H^SO, at 130° 
(Liebermann a. Wense, B. 20, 864; A. 240,298). 
Minute brownish-red plates. Forms a bluish- 
violet solution in alkalis and a blue solution in 
H,SO,. Does hot dye. Yields C„HJO,(OMe)j(0 Ac), 
[ 211 °]. 

Tetra-ozy-anthraquinons 0,,H,04. Bufl- 
opin. Formed by heating opianio acid with 
HjSO, at 180° (Liebermann a. Chojnaoki, B. 4, 
194; A. 162, 322). Yello\flsh-red needlos, si. 
sol. boiling water, m. sol. h;;t alcohol. Its soliP. 
tion i a KOHAq- is violet-red; that in NH,Aq is 
reddisb-brown, and is ppd. by BaCl, and GaOl,. 
Yields anthracene on diqtillmg with zinc-dust. 
Cone. HgSO, gives a violet-red solution. Dyes 
alumina mordaqts brownish-red.—Bag„H,0, aq. 

Tetu-ozy-anthraquinone 0„H,0,. {f^-Oxy- 
anthragallol [above 350°] Formed, tc^etber 
wiA t^ (8)-iBomeride and ruftgallic acid, by 
hating pyrogallol with m-oxy-benzoio aeid^d 


‘OgJPl - - ^ 

HjSO, It 160° (Noah; Liebermann a. Eos! 
neeki, A. 240, 270). Golden needles (from aloo- 
hol) or red nepdles (from benzenri. Cone. 
HjSO^ forms a violet |olation. KOttAq ^v«H 
a green solution. InsoL baryta-water. Byae 
mordants. 

Tetra-acetyl derivative 909°]. 

^ Tetra-osy-antbraqnlnoneC,,H,0,. \0fX)ay- 
artthragalM. [above 880°}. Fotm^ae above. 

ZZ2 


csta- 
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B«d needlu (from ateohol), inioL bmisnt. 
Oono. H,SO, givM • brownith-yellov lolatlan. 
KOHAq fonoi « gnen golatton. Djet mor> 
dants. , f 

Tttra-aotiyl dtriva\iva [169°]. 

Of the two oxyantbragallok one sbonld bsTO 
tbe bydtoxyls In ibe position 1,2,3,9', sad the 
other in 1,2,3,4’. ^ • 

PentaJixy-Buthiniqninoiie 
C(OH)iOH.C.CO.'g.CH =.C(OH) v, 

CH:0(OH).O.CO.O.O(OH):C(OH)- “V 

besting gsUio sold with s-di-oxy-benzoio acid 
HjSO, tor IS minutee at 165° (liebermann a. 
Noah, B. 19,761; A. 240,273). Small yellowieh- 
red plates (by sablimation), not melted at 960°. 
Y. sob hot uoohol, si. soL ether, nejxly insob 
benzene and hot water. Its solntfon in KOHAq 
is green; that in HjSO, ^ brownish-red. Dyes 
mordanted fabrics. 

Ptnta~ae»tyl derivativ* [229°]. 
Needles. , ’ 

Hexavtay-anthraqniinine 
C(OH):C(aH).C.CO.g.CH =.g(OH) 

0(0H) = CH.O.CO.C.C(OH):C(OH)- 
*aei<i. Formed by heeding galUo acid frith 
(Bobiqnet, A. 19, 204; Wagner, 0. 0. 
1861, 47; L6we, J. pr. 107, 296; JafiS, B. 3, 
694; Widman, B. 9,856; Klobuloweki a. NOlting, 
B. 8, 819; 9, 1256; 10, 880). Bed crystals 
(containiDg 2aq), t. sI. sob alcohol and ether. 
Its solution in cone. KOHAq is tine, becoming 
elolet-red on dilution. Cone. H^O, forms a red 
aolntioo. Baryta-water forms a blue insoluble 
salt Dyes fabrics, mordanted with alumlns, 
brown; ^th iron salts, blacli. 

BeactUma. —1. Yields anthracene on heat¬ 
ing with tinc-du>t.—2. Nitric add gives no 
phthalio acid.—3. Boiling HIAq and P form 
minute needles of 0„H„0,.— 4 . Potash-fusion 
yields m-oxy-benzoio acid, y-oxy-isophthalio 
acid, and an anhydride of hcxa-oxy-diphenyl 
4sq, crystallising in colourless needles 
(Malin, A. 141,346; Scht^er, Jtf. 1,432). 

Mexa-acetyl derivative. Needles. 

Cl^loro-acetyl derivative 
Needles. 

Tri-tthyVether [195°]. Ortinge needles. 

Tetra-methyl ether [c. 220°). Needles. 

Tetra-ethyl ether [above 180“]. Bed 
needles. 

'Hexa-ethyl ether C„HjO,{OEt)p [o. 
140°]. Orange needles, srl. hot slcobob 
‘ Be/wwices.-BaCMO-, Cbloro-, gnd Nitbo- 
oxTSirtBiiAQorMoint and Oxx-XNPSo-SMTHsaquQi- 
OHX. 

OXT-ANIHBAQQXNONB OABBOXTUO 
AOIB CA<^>CA(0H)C0,H. [260°]. Pre- 

pared by fusing anthrsquinone carboz^lio acid 
with oaostic' si^ (fiammersoblag, B. 11, 83). 
Orange needles (by snblimatio^.. Yields 
phthalio acid on oxidation with ElNO). 'its 
M salt is a blue pp. Its alkaline •soldtions are 
purple. < 

(erptAn>)-Oxy-aiithraqniiioqe-carhoxyUo acid 
Formed by l>B^ng(srpfh»t))-oxy-tnethyl- 
aathnqninone with Ii|^«; a portion of the 
qninone probably oxidising &e methyl of tbe 
test (Bitukbff, B. 20, 2438). Long yellow 
aeedlea. Y. s^ boiling water. Bteated to about 
870° it Iqses 00^ and pves («fpt%K>)^xy«aatbra- 


quinons. The Ckt and saiti are spaiiagly 
■olnUa. 

Sl-oxy-aBfluaquIneBe sarhesyUe add 
O.H,(OH),;CLOr-OA(30;a. AKsarinearloxytte 
acid. [806°]. Formed hr soda-fudon from the 
Bulpbonio acid got by heating anthraquinone 
carboxylic add with H,SO« (Hammersohlag, B, 
11, 66). Dull-red powder or red needles (by 
snbkmktion), v. sob aqueous NaOAo. Dsoorn- 
posed by he<A into CO, and alizarin. Its alka. 
lirle solutions are purples' Gives a ted lake with 
alumina. Nitric acid oxidises it to trimellitio 
add.—Bft,(0,,H,0,),: blue pp. 

Di-oxy-anthraquinone carboxylie aeid 
0„E,0r Muryistin, Purpuroxan*hie acid, 
[231'^. Occurs in madder (Schunck a. BSmer, 
B. 10,172; 0. d. 31, 666 ; 88, 422) and in man- 
jeet oi’East Indian madder (Stennouse, Pr, 12, 
633; 18, <36, 145). Qolden scales (from HOAc), 
split up at 233° into CO, and purpuroxanthin. 
M. sob boiling water and alcohol. Its alkaline 
, solutions are red. Cone. H,SO, forms an orange 
solution. Dilute nitric add oxidises it to 
phthalio add. Fuming BNO, gives a ^-nitro- 
denvative. Dyes fabrics, mordanted with du- 
mina, orange; with iron mordants, brownish- 
red. Forms a led insoluble Ba salt. Yields 
purpurin when boiled for a long time with cone. 
KOHAq. Ajpmonia at 100° forms purputin- 
amlde. Br in HOAc forma di-btomo-purpurox- 
'^anthln [231°].. 

Tri-cxy-antbraquinolie carboxylie acid 
0„H,0,. Purpurin carboxylic acid. Pseudo- 
pur^rin. [220°]. Occurs in madder (Sohiitzen- 
berger a. SchiSert, Bl. 4,13; Bosenstiehl, 0. B. 
84, 561; Liebermann, B. 10,1618). Bed plates, 
almost insob water and aloobob Split up by 
heat, or by boiling with water, potash, or alco¬ 
hol into CO, and purpurin. Its alkaline solution 
is orange-red. Does not dye mordanted fabrics 
unless tbe water is free from CaCO, (diSerenoe 
from purpurin). Bromine-water yields bromo- 
purpurin [276]. •• 

o-OXY-ANIHBAQUnrONE BBLFHOHIO 
ACID 0A:C,0.,:C.H,(0H)(S0,H) [1:8:2:8 or 4]. 
Erythro-oxy-anihrcMuinone tulphonic add. 
Formed from o-anpdo-antbraquinone sulpbonie 
acid by the action o\ nitrous acid (Lifsohiitz, S. 17, 
900). Yellow plates, v. sol. water, tilcohol, and 
ether. Its alkaline solution is red. On fusion 
with potash it gives alizarin.—AgA'; yellow 
needles. 

Anhydride 0„H,0,'^^^0. Grey 

needles, insob water, alcohol, and ether, si. sol. 
HOAc. Bequires to be heated with alkalis before 
yielding the acid. 

l Ozy-anthrsquiaoBS sulpbonie aeid. Formed 
by snlphonating erythPo-oxy-antbraquinone at 
180°. Bob water and alcohol, insob ether. Its 
alkaline solution is reddish-yellow. Baryta gives 
a blood-red pp., crystallising from hot water. 
BaCl, gives a similar yellow pp. Lead acetate 
gives a yellowish-brown pp., sob hot water. 
Gives neither alizarin nor purpurin on potash- 
fusion. 

m-Oxy-snthraquinohe sBlpbonie aeid 
0„^O,(OH)(SO,H). Formed hj heating m-oxy- 
anthraquinone vnth H,SO, at 190° (Yon Perger, 
■I. pr. (2} 18,176). Crystals (from aloohol), m. 
sol. cold zratet, insob ether. Its sUtbUos 
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tton b redduh-browB. Lead acetate gd»es a 
browniah-rellow, and lime-water a brown, pp. 
fieldi alizaria lulphomo acid on {arion with 
potash at 180'’.—BaCyH.SO,: orange ervstalB. 

When (o). or (fl)- nnthraqulnone dieulphonic 
acid b {necawith moist potash, a mixture ot an- 
tbraquinone disulphonio acid, oxyanAraqninone 
eolpbonic acid, and tri-oxy-anthraquinona i%got. 
The mono-sulphonic acid is obtainet by stopping 
the fusion as soon as ^e blue colour begin# to 
turn violet (Graebe a. Liebermann, 160,180). 
According to Von Perger (J. pr. [2] 18,^168) it is 
doubtful whether the product is not a di-oxy- 
anthraquinone sulpho^o acid. The acid pre¬ 
pared from (»)-anthraquinone disulphonio acid 
gives on fusion with potash anthraflavio acid and 
flavo-purpurin, and is therefore isomerb wiw 
that from (8)-anthraquinone disulph#nic acid, 
which gives isoanthraflavio acid and anthra- 
pnrpurin on potash-fusion. 

Dl-oxy-anthraquinone sulphonle acids 
0.,H.O,(OH),(SO,H). Pure aUzarin heated with 
strong HjSO, at 120° forms at least three ml- 
phonic acids* On adding water two sulphffeio 
wide dissolve and another remains on the mter 
as a brown mass. The latteredissolves tn alka¬ 
lis, forming a cherry-red liquid. It is sUghtly 
soluble in water, butis slowly decomposed by boil¬ 
ing water, regenerating alizarin. Of the two sul- 
phonic acids which are readily soluble, the ont 
that is formed in greaUSst quantity is the most 
soluble, and it is decomposed by potash-fusion 
at 200° without forming either aUzpin or pnr- 
pnrln. The other sulphonic acid is formed in 
very smaU quantity, but by potash-fusion it is 
converted at 140° into purpnrin, the “ass 
becoming crimson (Ton Perger, J. pr. 

^^^|)i^)xy-anthraqniaoae sulphenie acid 

0,.H.0,{0H),80,H. QuinUann sulpJumieacu.. 
Ponded in small quantity in the preparation of 
quinizarin from liydroquinono, phthalic anhy¬ 
dride, and H,SO, (Liebermann, A. 212, 11). 
Its Na salt forms a deep-orange solution, turned 
deep-blue by alkalts. It docs not dye mor- 

^OXY-AZSIAIC ACID OAi(OH)(COjH)r 

r91°l. Fo*ned by the action of NaOHAq upon 
^ the product of the action of Br and a‘‘‘We “6 
P upon azeWo acid (Bnjard a. Hell, B. 22, 68). 
Nodules (from water or ether).—B^ m. ^ ». 
2'66 at 18°. —OaA"lisq. S. 

ZnA''2aq. S. *628 at 20°.-SrA''14^.— 

MgA'’2aq.—CdA''2Bq.—CuA' IJaq.—PbA'Jaq. 

■ —AgJt". 

OXY-AZO- compounds «. Azo- oobpoumds. 
OXY-AZOPHENIHB 0»H„N,0. [m°]. 

Formed by heating nltrsso-m-oxy-diphenylamine 
with aniline and aniline 
water*bath (0. Fischer a. Hepp, B. 20, 2481, 
Kohler, B. 21, 910). Needles «rom tolurae), 
jol. alcohoUo NaOH, insol. NaO^q. Cone. 
‘SisO. forms areddlsh-btownsolution. 
^M-OXY-BKHBNIO ACID 0„H„(OH),0- 
nvn (H.): [183°] (H. a. G.). by boU- 

Ing oxy-etucio acid with potash (HausslMeaht^ 
a; 148; 68h or by o^ing eruoio 
lino KMdO« (Irwantzoft, J. B. 21,18, /. w. 89, 
884 1 Hazura a. GrOssner, M. 9, 947). 

4ttm alcohol), insol. water'aud ether. With 
KtvW ioMbehenio acid reducec^lqr ■!>>• and 


err 


HCa to behenle acid. NaA's grains, «1. sd* 
water.— BaA'^: insoluble pp. 


Iso-di-oxy-bebenio aoid ^gH„(OH),6r [WT# 

_i _ aa!h wmAVi AlirAffnA 


Formeoby oxidising brassic atid with attaiina 
KMnO, (Griissner sjHazura, Jf.lO, 197). Minute 
plates, insol. water and Ugroin, v. soL hot aloo- 
hol. • 

DI-OXY-BEHENOLIC ACID 0,^5^,. (91°]. 
Formed by oxidising behenolio (benolio) acid with 
faming HNO, (Haussknecht, A. 143, 46). Yel¬ 
lowish scales (from alco hol).—AgA': white pp. 
OXYBBNZALDBHYDB V. OxYsaNZOio iLsa-' 

CXYBEHZAHIDE o. Amide ot Oxxraszoie 

*”™'-OX'?.BEHZAMIDINE. Ethyl ether. 
0,H,(0Et).C(NH).NH,. A product of the action 
ot alcoholic HCl, followed by alcoholic NH„ on • 
O.H,(OEt).CN (Pinner, B. 23, 2962). The 
hydrochloride B'HOl crystallises in 

short hexagonal cohmms, v. sol. wate^ 

o-Oxv-beazamidine. Ethyl et’hyl. The 
hydroohloride C,H,(OEt).C(NH)NH,Cl[260°] 
is formed by the action of alcoholic NH, on t^e^ 
hydrochloride of ethyl-p-oxy-benzimld(kether. 

It is con f erted by acetoacotio ether and NaOHAq 
into ethylated dioxy-phenyl-methyl-pyrimidina 

CA(OEt)C<^;C(^H)>CH. 

OXY-BEl^ZENK V. Phenol. 

Di-oxy-benzene o. HyDBoqniNONB, Pmooiii- 
CHIN, and Besobon. „ 

tt-Tri-oxy-benzeue 0,H,{0H), [1:2:4]. 
hydroquincme. [140-8°]. Formed, together with 
hexB-oxy-diphenyl,by fusing hydroqumone (1 pU 
with moist NaOH (9pts.) (Barth a. Schreder, M. 

4 17® • 6, 689). Monoohnic plates (from ether) j 
o:i:c = •76:1:1-01: V. e. sol. water, 

alcohW, ether, and HOAo, almost insol. chloro¬ 
form aud benzene. Its alkaline solution rapidly 
becomes brown through absorption of oxygen. 
FeOl, gives a transient bluish-green colour. 
H.,SO, forma a green solution becoming ohernr- 
red on worming. Bromine forms C<,Br,(OH)Oj 
[206°]. Nitric acid yields greyish-blue orystali 

Tilt’Sdcrioafios C,h.(Orc).. [96°]. 
Methyl ether C,H,(OMe) (OH), [2:4:1]. 
184°!. Got by reducing the methyl ether of oxy. 
quinone with aqueous SO, (Will, B. 21, M6). 
Colourlcsc plates. Tumediellow by FeOl, being 
reconverted into C,H,{OMeT(L. 

Tri-niethvl tther t3,H,(OMe),. (24'!“). 

Formed from' the precedmg ether, methyl 
iodide, and KOH (W.). Obtained also from 
flsarone C.H,(OMe),.CH:eHMe by ^ 

C„H,(OMe),COJH and distillation of this amd 
with lime (Biaza a. Butlerow, J. Ifc 1887, 1). 

0A(0ie.(0«yiis«. 
ril2®l. • Formed by reduction of the ethyl wof 
of oxy-quingne C,H,(0Et)0, with SOp 
less prisms. Sublimes in fine platM. V. zoL 
water, alcohol, and ether, m. sol. benzene. 
F6,01. gmz a •’ark-brown 

Vri-ethyt ether t),H,(OEt),. W J. 
Formed by lithylation of the preceding bcAy. 
Xmm white glistening needles; v. %. soL awhu 
and ether, insol. water; volatile with sto^ 
TUs body is identical with that obt^ed from 
whiqh is therMore a detitative of 
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D.M-oij-bennn* fWM a. Pnkall, B. 90,1138; I 
Eersig a. Zdad, It, 10, IW). 

IwaMUM an de^onbed aa PBLoa^toont 

ftndl PrBOOAiiXiOik „ ^ a 

t-Ietea-oxy-bameBa 0,H,(0H)4 [1:9:4:5]. 

Ftb 918^, Formed by rednoing di-oxy-qumono 
mth SnCl, (Nieteki, B. 21, 2377)1 Colourless 
plates, y. *. sol. wiwr, alcohol, and ether. Its 
aqueous solution rapidly turns brown, aim its 
alkaline solution is oxidised by air or by FeCl, 

OA(OAc),. [SW^. 

Colourless plates. 

Di-methyl ether " 

C.H,(OH),(OMe),[l:4:2:6]. [166<>]. Kormedby 
rSdng CjaA(OMe), with 
(Mietxki a. Beohberg, B. 23, 1917). Colourless 

^'•*Di.ethpI ether 0A(0®,(0Et).[l:4:2:6]. 

7188*1. Got in like manner. Colourless needles 
(from hot,water). iield 9 . 0 ,H 50 ,{ 0 Et), on oxi¬ 
dation. Acetic anhydride forms the compound 

plates, smelling like anise. May be 

sublimed. .. , 

u-Tetra-oiy-bensene. D%-methyl *lher 
C.H,(OH)iOMe),[l:4:3:5]. [168°^ , Eoffed by 
redumng the corresponding C,HjO.,(OMe)., with 
Zn and KOlAq, with SnCl„ or with SO, (Hof¬ 
mann, J3 8, 67; 11, 332; Will, B. 21. 609). 

Needles, reconverted into the quinone by FeUii. 

HOAo forms an acetyl derivative [133 ] which 
fytrma a green solution in H^SOx. AojO ^rms 
an acetyl derivative [128®] which does not give 
a green solution in H,SO, (H). Benzoyl chloride 
yields OA(OMe),(OBz), [246®], v, sL sot. aleo- 

Tri-methyl ether CA{OH)(OMe),. 

[146*]. Formed, together with the tetra-methyl 
Uher by the action of methyl iodide and 
KOH on the di-methyl ether. Needles (from 

Tetrfi-meihyl ether C,H,(&Mo),. 

M71®). Plates (from ether). Yields CA»(OMe), 

*?-Totra-oxy.benseii9. Di-methyl 
n W. (f>m-(OMe^ Di-methyl-apumol. [106 ]. 

(998*1. FormM aby heating apiolio acid 
e,H,6,(OMe),COAriwith aleobolio,(potash, at 
180* (Ciamician a. Silber, B, 22^19, 2482; 2^ 

8291). Insol. water, sol. alcohol, ether, and 
bensene. Its solufon in KOHAq becomes 
brownish-red. Ferric chloride gives a violet- 
black colour. Lead acetate gives a gelatinous 
pp. Aglfo, forms minute needles, .quickly 
taming black. Yields a crystalline acetyl den- 

ether O.H,(OMe),U:2:lW]. 

. rePl. White needles, T. sol. ether.. 

Bsxagixy-bensene 0,(OH)a (so-callod (rv 
hydrocarboxylie acid’ of Letch). 
colourless needles, ^bluble in Hot watw, slightly 
soluble is cold watef, alcohol,, ether, and 

1. By the action of dilute HOI 
•pen freshly prepared oarbonio-oxi^ po^iuni. 
t. By reduction of tri-qninone 0,0, wlm stannqus 
•hloride.” 


Propertiee. —Seduces AgNO, in the cold. Is 
oxidised by HNO, to benzene-tri-qninons. Gives 
a violet colouration with Fe.,OL. The solution 
id aqueous Na,00, is readily oxidised by the air 
to tetra-oxy-quinone 0,(0H),0r By distillatiop 
with zinc-dust it gives benzene and diphe^l 
By evaporation in an open dish with dilute KOH 
it yiWd* orooonio acid C,H,0,. 

Salt 0.(eK)r Formed by combination of 
00 vrith K at 80*, ooourrng as a by-product In 
the preparation of K (Liebig, A, 11,182; Brodie, 

A. 113, ?58; Loroh, A. 121, 20). Grey mass, 
becoming explosive on exposure to air. . 

Hexa-acetyl derivative 0,(OAm,: 
[203*]; small colourless prisms; si. sol. hot 
acetic acid, nearly insol. alcohol, ether, and 
bonzeiie (Nietzki a. Benokiser, B. 18, 505,1833). 
OXY-SENZENB OAEBOXYIIC ACID v. Oxi- 

BENZOIC AOn>. 

Oxy-benzei^e dicarboxylio acid o. Oxr- 
PHTHALIO, Oxi-isOPHIHililoJ’ and Oxi-IEBBPa- 
THAUO ACIDS. 

•iri-oxy-bensene oarboxylio aflid v. Gaixio 
Acn>. 

Tri-oxy-benzaae trl-carboxylio acid 
PhLOROOIiOOIN tbioabboxvuo aoib. 

Di-oxy-bensene tetra-oarboiylio acid e. 
Hydroquikonb tetra«carboxylio acid. 

‘ DI-OXY-BENZENE-piQDINONB v. Di-oxv- 

DIQUIKOMS. 

OXY-BENZENE S0LPHONIC ACID 
Phenol sulphonio acid. 

Dl-oxy-benzene sulphonio acid 
0,H,(0H),S0,H. [280*]. Formed by heating 
phenol ‘ 8 ’-disulphonio acid with potash at 
240* (Senhofer, J. 1879,749). Oryatallises from 
water in needles (oontaining aq). Coloured 
violet by FeCl,.— BaA',7aq. ZnA,27aq. 
PbA', 8aq: long thin plates. 

liomerides. Hvdboquin<(NE, Pybooateobih, 
and Besoeod) sulphonio acids. 

OXY-BENZENYl-AMIDO-PHENYL HBR- 

CAPXAH 0,A,NS0 is. OA<s>C®A-®^- 
[129*]. Formed bj heating salicylic cldehy^ 
with o-amido-phonyl-moroaptan (Hofmann, B. 
18,1237). Needles.—B'HCl.—PIatinoohloride 
B'APtCl.: pp. 

o-OXY-BENZENYL-AlIIDOXIM _ 

C.H,(OH).C(NOH).NHj. SaUcenyl-amidoxim. 
[99*]. Formed from C,H,(UH).OS.NH., by- 
drozvlftmiue hydrochloride, and Na-iCO^Aq 
(Spilkcr, B. 22, 2714). Colourless needles, v. 
sol. alcohol and ether, m. sol. hot water. Gwes 
a greenish pp. with CuSO, and a mirror with 

B^tiane.—l. Ao,0 forms the acetyl deri¬ 
vative and, on further digestion, the azoxun 

0A,(0H).0<^^°>0Ma [77*] which yields an 

acetyl derivative [74*].—2. Oonoontrat^ aul- 
phurio acid at 150* yields the sulphonio acid 

0,H,(0H).C(NH,):N0.C0,^t [96®]'|Millep,B. 2^ 
2799).—4. Succinic anhydride wr»Sf 
ing, the azoxim 0 ,H,( 0 a^'(E,O)IC. 0 ^H,. CIO^ 
[117^ -6. Potassium eyanaie and HOI yield 
Cl,H,(OH).C!(NOH)JiH.OO.NH, [148^. — 8, 
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Phmyl eyefuttt lormi ot dinoi oomblnttioa 
0,Hj(OH).CKNOffi.NH.COJ{HPh [119"]. 

8»Ug.— B’HCa. [178°]. T.e.8ol.wat*r.— 
F^^CIlr-Na,0,H,N,O,—NaO,H,N,0, . 
Aeetyl dtrivaiivt 

O.H,«>H).0(KOAo)JlH, [117°]. Whits plates, 
il. sol. water. 

Di-ae«tyl dirivativa. Formed from the 
Na salt and AoCl. Crystalline. ^ * * 

Banaoyl derivativa ' 
0,H,(OH).0(NOBs).N»^ [173°]. Needles, t. 

sohether. Helds O.H,(OH).0<^]^°^qPh [128°], 

irhieh {arms a benzoyl derivative [120°]. 

Di-bemoyl derivativa 
C,H,(OBz).C(NOBz).NH,. [127°]. Formed from 
the ainidoxim, NaOEt, and BzCl in ether. In¬ 
distinct crystals. * 

Ethyl ether CaH,(OH).C(®OEt).NHr 
(278°). Formed Irom the amidoiim, alooholio 
NaOEt, and EtI. Oil. By HGl and NaNO, it is 
oonverted into 0,H,(0H).C(N0Et)Cl (234°). 
Methyl derivative 

0,H,(0Mel4!(N0H)NH, [123°]. FormeeWrom 
O.H,(OMe).CN and dooholie hydrozylsmihe 
(Miller, B. 22, 2791). Needles (from hot water). 
Helds B'HCl [168°]. With Ao,0 it yields 

CI^,(OMe).0^*y^^CMe [88°]. ^dehyde forms 

C,H,(OMe).0<^^>JHMo [127-6°]. ClCO;:t 
forms O.H,(OMa).C(NBy:NO.CO^t[120°],which 
on heating becomes CaH.(OMe).G<^^Q^CO 
[208°]. 

Methyl-acetyl derivative 
0^,(OMe).C(NOAo)NH,. [106°]. Formed from 
the oiim and AcCl in chloroform. Prisms. 

Methyl-bemoyl derivative 
G^,(OMe).C(NOBz)NH,. [148°]. White gra¬ 
nules, V. sol. alcohol. 

Methyl-ethyl derivative 
0^,(0Me).0(N0Et).NH, [62°]. Prisms, v. soL 
alcohol. 

Di-ethyl derivative 
C.H,(OEt).0(NOEt).NH,. (196° at 160 mm.). 
Formed ttom the amidor im, NaOEt, EtI, and 
alcohol. • Oil, miscible with alcohol and ether. 

m-Ozy-bensenyl-amidoxim 
CJ3,{OH).C(NHj){NOH). [71°]. Made by heat¬ 
ing f»-ozy-benzonitrile with hydrozylamine 
hydrochloride and Na,CO, (Glemm, B, 24, 829). 
Groups of neeties, v. sol. water. 

Di-bemoyl derivative 
0^,(OBz).C{NHj):NOBs. [189-6°]. Crystals. 

Aeetyl derivati^ 
C^,(OH).C(NH>):NOAo. [90°]. Plates. 

Di-ethyl ethey C,H,(OEt).C(NH^NOEt 
[109°]. Needles. p-Oxy-benzenyl-amidoxim. 
[163°]. Made in like manner (Krone, B. 24, 
884.-B'HCl. [179°]. 

Aeetyl derivative. [133’6°]. 

Bemoyl derivative. [166°]. 
Di-bemoyl derivative. ^86°]. 
Di-ethyl ether. [84°]. 
o.OZT-BBKZENTL-o- FHSBm.BirB.]>I. 

iMOn [298°]. Forfited 

by ledneing Oe o-nitro-anilide of salieylio acid 
wMh tin and HOI (Htlbner a. Hensshing, B. IS, 
tt»t A. HO, 848). NeeHeS) r. foL als^ and 
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etheri — BHOlag. — B'^iSOidaq: sparingly 
soluble needles. 

o-OXY-BENZENYI-Dl-BBEA C^,^,0, is. 
0,H,(OH).CH(NH.CO.NHJr Formed from sail- 
cylio aldehyde an^ aqueous ur4a(Sohiff, A, 151, 
199). Nodular groups of needles (oontaining aq). 
V. «. sol, water, si. sol. alcohol, insol. ether.— 
Cu(G,Hi|N,6j).i. Green pp. 

Ethyl ether C.H,(&Etl.CH(lliH,CO),aq. 
Crystals. * 

By fusing salicylic aldehyde with urea there 
is formed (O.H,(OH).CH),(N.H,CO)r 
• p-Oxy-benzenyl-di-nrea. Methyl ether 
C,Hj(OMe).CH(NH.CO.NH 2 ),. Formed from 
anisic aldehyde, an aqueous solution of urea, and 
a little BOAo. Yellow plates. ' 

DI-OXY-BENZn.. Di-methyl derivative 
C.H,(OMe).CO.CO.C,H,(OMe). Anisil. [133°]. 
Formed by oxidising anisoin with alkaline ooppet 
solution (Boesler, B. 14, 827). Golden neemes 
(from alcohol). • 

Heza-oxy-benzil. • Hexa-methul deriva¬ 
tive O.H,(OMe),.CO.CO.CA(OMe),. [189°]. 
Formed by the action ot sodium-amedgam on an 
alcoholic solution ot the tri-methyl derivative d 
the amide of gallic acid (Marx, A. 268, 2*3) 
Satiny needles, coloured bluish-green by H,,SO, 
p-OXY-BENZIUIDO-FTHEB. Ethyl de¬ 
rivative C,H 4 (OEt)C(NH)(OEt). The hydro- 
chloride is crystalline and is formed from 
G.,H,(OEt)rN and alooholio HCl (Pinner, B, 
23 29681. 

’o-0XY-B£NZ0IC ACID C,H,0, i-e. 
C.H,(OH).CO.;a. SalkyUo acid. Mol. w. 138. 
[166°] (Hiibner, A. 162, 74); [169° cor.] (Beis- 
sert, B. 23,2244); [167° cor.] (Dunstan a. Bloch, 
Plv [8] 21,429). 8. -09 at 0° (Ost, J.pr. [2] 
17, 230); •15 at 0°; -226 at 16°; 7-926 at 100° 
(Bqnrgoin, J. Phtwm. Chim. [4] 30, 488; C. B. 
87, 62); H.C. 734,990 (Berthelot a. Becoura, 
A. Ch. [6] 13, 320): 729,600 (Stohmann, 3. pr. 
[2] 40, 129). H.F. 106,000 (Von Kechenberg); 
135,600 (S.). Occurs in the blossoms of Uia 
meadow-sweet {Spiraa ulmaria) (Ldwig a. 
Weidmann, P. 46, 83), and in the leaves and 
stems of Tulipa, Yucca, and Hyadnthus 
I (Griffiths.eO. 3. Proc. 6,122)»Ooou{s as methyl 
I ether in the oil of wintergreen (from Oaultheria 
procumbem) (Cahours, A. 48, 60; Hartley, C.3. 
63, 664). Methyl salicylate constitutes the es¬ 
sential oils ot Qaulthcria punctata and OJUuco- 
carpa (Kohler, B. '2, 246). 

Forr-ation.—l. By ojidation of o-oxy-bapzyl 
alcohol (sali-jenin), and of o-oxy-benzoio alde¬ 
hyde {salicylic aldehyde).—2. By potash-fusion 
from salicin, coumarii^ indigo, o-oresol (Barth, 
A. 164, 360), toluene o-sulphonio acid, p-cHloro- 
toluene sulphonic acid (Vogt, Z. [2] 6, 677), and 
otba bodies.—8. By heating cupric benzoate 
with water in sealed tubes for 3 hours at 180° 
(Smi^, Am. 2, 338); c/. Ettiing, A. 68, 83).— 
a. From o-amido-benzoic acid by the diazo- 
reaefion^Hubner a. Petermann, A. 149, IB9 ; e^ 
Gerland, A. 86, 147). —6. Togeth|f with p^oiy- 
benzoic acid by heating phenol with COl, and 
alcoholic p- lash (Tieipann a. Beimer, h. 9, 
lJ85).-e|, By_ oxiailing o-tolyl snlphniic acid 
C^,MeO.S0,H with alkaline KMnO, (He^ann 
a. K6nigs, B. 19, 706).—7. By heating C,H.ONa 
wiGi ndinra carbonate in a cumnt of 
I carboaio oxide at 200°: PhONa^Na^OOi-tOO 
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»Cl^i(OKft).00,Na'fEOO^ft (Sohioadsr, A, 
821,41).—8. By oxidising tolaona o-phorohonio 
aoid with alkaline EMnO, (Heymann a. Sfiniga, 

B. 19, .8800}.—9. Bf distilling sodium p’lenyl 
carbonate with biaOGt in a. current of CO, 
(Hentsohel, J. pr. [8] 27, 89).—10. By heating 
phenyl ethyl carbonate with NaOPh at 200° in 
a ourrent of hydrogen. PhOEt being also formed. 
11. Togethdb with^ PnOEt by heatin'? Ph,0O, 
with NaOEt in a ourrent of hydrogen (H.). 

Preparation.—By passing CO, over sodium- 
phenol heated at 180° C,H,(ONa)CO,Na being 
formed and phenol distilling over (Eolbe, A. 115, 
201; J. pr. [2] 10,93). CO, is first absorbed, and 
this can also take place at a lower temperature, 
and the resulting sodium phenyl cs&bonate 
. 0,H,0.00,Na changes into the isomeric sodium 
salicylate 0,H,(OH)LCO,Na. This change can 
'tiike place at 180°. The sodium salicylate reacts 
upon excess of sodium phenol at 180°, setting 
'fm phenol, which diptfis over, leaving basic so- 
tlinm Bslicylftte behind 0,H,(6H).C0,Na+PhONa 
= PhOH + C,E,(ONa).CO,Na (B. Schmitt, J. pr. 
[2] 81, 404 ; of. Baumann, B. 11* 1910). SaU- 
<^lifi acid is set free by goidifying the basic 
sodium salicylate. By using a measured qiyintity 
of CO„ starting the operation at a low tempera- 
° ture and finishing it at 130°, the formation of 
basic sodium salicylate may be avoided, so that 
half the phenol may be saved. 

Prnpcrfi'cs.lfc-Colourless needles )(from hot 
water) or monowltoio prisms (from alcohol). 
Sublimes at 200 °. ,rith steam. FeCl, 

colours its aqueous eolation violet, the colour 
not being removed by acetic acid. Prevents ppn. 
of copper sulphate (J mol.) by alkalis. With 
albuminoids it forms compound's containing 
about 14 px). of the acid (Farsky, 0. C- 1877, 
148). Bromine-water yields a»pp. of C,H,li*,0 
in Wnte aqueous solutions. Iodine and potash 
give a red powder C,H,I(OI)CO,E (Mossinger a. 
Vortmann, B. 22, 2321). Antiseptic. Anti- 
rheumatic. 

Beaetions. —1. Split up into CO, and phenol 
when rapidly heated to 220°; at 250° diphenyl- 
ene-ketone oxide [174°] is formed (Elepl, J. pr. 
[2] 28, 217)." Cons. HClAq at 150° dficomposes 
it in like manner (Graebe, A. 139,143). Potash- 
fusion also gives phenol.—2. KMnO, oxidises it 
to formio aoid and CO^ Ohronie add mixture 
acts in like manner —3. Chlorine forms ohloro- 
oxy-benzoio and di-oKoro-o<Ybonzoio acids.— 
4. Iodine and HIO, give mono, di-, cud tri-, 
iodo-oxy-benzoio acids and tri-iqfto-phenoi.— 
6. Nitrous acid passed into its ethereal solution 
forms nitro- and diazo-o^-benzoio acids (Gold¬ 
berg, J. pr. [2] 19, 868). —6. PCI, forms 

C. H,(COO0.OPOCl, (168° at 11 mm.). This 
compound'is'partimly decomposed on dis^lla- 
Uon, yielding o-chloro-henzoyl chloride. Moist 
air converts it into C,H,(COJB).OPO(9H),. i 
Farther treatment with PCI, at 170° forms 
.n,H|(COCl).OPCl, (179° at 11 mm.) oonvlrted 


by water into CaH,(CO,H).OP(OH) 4 . Exoess of 
POl, forms C,H,CI.CC1, (Conper,^. 109, 870; 
Angsts, A. 228,814; 289,814; uhasanovitqh, 
B. 20,1166).—7. PCI, forms OAOIEP,. which 

may be 0,H,^®'®>PC1. It forma crystals 


oylio Uid phosphmoas acids (Anschtttz a. Bm4i7, 

A. 289, 801). It is converted by POl, or free 
chlorine into 0,H,01,F0, (167° at 11 mml, B.G. 
V 1‘657; whence water forma 0,H,(OH),PO, 
[142°]. The chloride OiH^CSPO, takes up brom¬ 
ine iorming 0,H,01Br,P0, (c. 187° at 12 mm.). 
8. Aniline at 210° produces aniline, phenol, 
and 0,^(OH).OONPhH (Limprioht, B. 22, 
2906).—9V Gyanamide and alcohol at 100° form 
ucea,and o-oxy-'Oenzoio etlier.—10. Beneamidine 
forms a compound C„Hf,N,0 (Pinner, B. 28, 
8824).—11. Glycerin and gaseous HOI forms 
C.H,(OH).CO.OO,H,Cl,[44°],8.G. 1-381 (G5ttig, 

B. 24,608), whence sodic salicylate at 180°-200° 
forms crystalline C,H,(O.CO.C,H,OH), and 
OH(OBz)(CH,.O.COC.H, 6H), [96°] (Fritsch, B. 
24, 779).—12. AcefocAlorAydrose forms C,,H*0„ 
[186°], Wnenoe C„H„(OAo),0, [111°] (Michael, 

B. 16, 192S).-13. Phenol and SnCl, at 120° 
yield op-di-oxy-benzophenone [144'°] (Michael, 
Am. 6,83).—14..Bcsorct» at 2g0° forms tri-oxy- 
benzophenone. — 16. Orein gives ‘ (8).oxy- 

meth jl-xanthone ’ 0,H,<^j^^C,HjMe(OH) 

[284°] Eostaneoki a. Nessler, B. 24, 1895). 
16. Phloroglucir^ forms iso-euxanthone 

! C,H,<(j^>0,H,(OH), [247°].—17. When taken 

internally it isi excreted as salicylurio aoid or 
Bi^cyl-glycocoll C,^N 04 [c. 160°] (Bertagnini, 
irNuovo Cimento, i. 363)w-18. With camphor 
it forms a compound C,H,0,2C,,n|,0 [60°] [o]n 
= -f 27°-3 (in dilute alcohol) (LAger, C. B. Ill, 
110).—19. KjSjO, (17 pts.) added to a solution 
of salicylic acid (ID ^e.) and KOH (8 pts.) in 
water (26 pts.) fbrms the crystalline compound 

C. H,{dO,K).OSO,E (Baumann, B. 11, 1914).— 

20. A solution of salicylic acid and borax in 
water deposits crystals of 0„H„KaBO„ whence 
the corresponding salts NH^A', KA', MgA’, lOaq 
and CaA'jlOaq (Jahns, Ar. Ph. [3] 12,212).— 

21. Chloral at 140° forms q>0H.001, 

[124°] (Wallaoh,A.193,1). 

Salts.-C,H 4 (ONa).CO,Na. With POOl, it 
gives di-phenylene-ketone-oxide C„H,0, [174°]. 
The nornuil salt 0,H,'OH).CO,Na is converted 
by pool, into an isomeric body [91°] (& Biohar, 
J. pr. [2] 28, 849; 28, 803).—NaHA'^ Large 
crystals, sol. alcohol (E. Hoffmann, Ar. Ph. [3] 
12, 226).—EA'iaq. Decomposed at 210°.into 
CO,, phenol, ana disodium p-oxy-benzoate (Ost, 
J. pr. [2] 11, 892). In presence' of excess of 
KOH the change does not take place. The Na 
salt does not give p-oxy-benzoio acid when 
heated alone or with NaOH, but when heated in 
a current of CO, at 300° it yields oxy-i^hthalio 
and cxytrimesic acids.— NH,A'.—NH,A'Jaq; 

! monoolinio crystals. -BaA', aq. Small needles, 

' si. sol. cold water.—BaC,H 40 , 2 aq. Needles, sL 
sol. hot water.—SrA',2aq.—CaA',2aq. Ootaha- 
dra, T. sol. water, sol. alcohol. — CaO,H,0,aq. 
Crystalline powder, nearly insol. water.— 
MgA',4aq.—ZnA',3aq. S. 6 at 20°. Needles, 
sol. alcohol CVulpius, Ar. Ph. [3] 14; 239).— 
ZnA',2aq (Marignao, J. 1866, 485).—CdA',aq.— 
Hg6,H,0, (Lajonx a. Grandval, J. Ph.ii) 20,6).. 
—HgAV — PbA'.aq. — PbC,H,0,. — Oxwalt: 
Pb,0,(C,H,0,)r — TIA'. -- Tl,0,H,Or - BiOA'. 


[87°] (H!7° at 11 mm.), and is aoL ether, benzene, rlnsolubM powaer got by adding sodium salicylate 
•ndOBCV^f decompoaed by water into sail- )to a. stdntioa of bismuth nitrate is i^yoaris 
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(Wolfl, JPA-'P] 14, 508).-AIA', (Van aetVelden, 
J. pr. [3] 15, 161).-r-FeA', ; brown pp., qaioUy 
becoming violet.—^MnA',2aq.—ODA.',4a(]: bluish- 
KToen needles, v. sol. water and ai'Vjohol.— 
OuO,H,Ojaq. I InsSluble.—OnKj(0,H,0,)j4aq; 
green tables, v’. sol. water.-OuBa{0,H,0,)j4aq 
(Fellizzari, O. 14, 866 ).—AgA': monoelinio 
needles. I •' 

Methyl ether 0,H,(0H).qp,Me. Mol. w. 
162. (224° oor.). » 1-19'7. S.V. »55-9 

(Eamsay); 166'7 (Lossen, A. 254, 64). H.P. 
129,224 (Stohmann, J. pr. [2] 86, 36^. Const! 


tata and Uucocarpa, and oil ol birch (Kahler, B. 
12, 246; Pettigrew, PA. [8] 14,167). POl, yields 
0,H.(C001).0.P0C1, (o. supra), phenyl oyanate 
at 160'’ forms C,H,(CO,Mo).O.CONHPh [238°] 
(Snape, 0. J. 47, 776). Hydroxylaivine hydro¬ 
chloride yields C,H,(OH).CO.NH(OH) [169°] 
(Jeaurenaud, B. 22,1278). Benzamide forms, on 
heating, phenyl .benzoate and a compound 
[266° oor.] crystallising from chloro¬ 
form in yellow needles (Gaaresohi, A. 171,143). 
Forms the arystalline salts C.H,(OK).CO,]U% ^aq 
and BaA', aq. 

Ethyl ether Mk'. (29*°). H.F. 139,252. 
Oil (GOttig, B. 9, 1473). With benzamidine 
hydrochloride it gives (C,H,0,)0,H,N0 [120°], 
benzamidine salicylate CuHnNjlJ, [202°], and n 
compound Ci,H|,NjO [246^,whenoe02,H,4AoKi|0 
[141°] (Pinner, B. 23,'*2936). 

Ethylene ether OMik'^ [83^. 

Propyl etherVik'. (239°). S.G. *11-021. 
H.F. 147,880. 

Isoamyl ether OJi„k'. (270°). 

Phenyl cfAcrPhA'. Salol. [42°]. Formed 
by slowly adding POO. (28 g.) to a mixture ol 
salicylic acid (60 g.) with phenol (48 g.) at 136° 
(Seiffert, J. pr. [2J 81, 472). Anti-rheumatic. 
The yield is good (99 g.). Trimetric tablets (from 
alcohol, o:6:c = -963;l:-697 (Wger), insol. water. 
Its alcoboUo sololion is coloured violet by FeCl,. 
Cone. NaOH forms solid CtH,(ONa).CO,Ph, but 
boiling NaOHAq saponifies it. When heated for 
a long time to boiling it gives COj, phenol, and 
diphenylene ketone oxide. Dissolved in HOAo 
it is nitrated by HNO, to C,Hj(NOj)(OH).CO^h 
[160°] and a di-nitro- compound [183°]. HNO, 
(S.G. 1-68) forma also C,H(NOj),(OH).CO.Ph 
[100°] (Knebel, J. pr. [2] 42,158). 

Nitro-phenoxy-ethyl ether 
C.H,(NOJO.C,H,A'. The o- isomcride [106°] 
yields an acetylllerivative [80°]. Thop- isomeride 
crystallises from-aloohol in needles [131°] (Wag¬ 
ner,/.pr. [2] 27, 216). 

Tolyl ethers C,H,MeA'. The o-, m-, and 
p- compounds [88°], [74°], and [39°] are insol. 
water, si. sol. sloohol ^encki, C. li. 108, 264). 

Methyl derivative G,H,(OMe).CO^. 
[98-5’). S.G. V 1-1801. 1-6621. 64-69 

(Brflhl). S. -6 at 20°. Formed by saponifpng 
its methyl ether, which is formed from oil of 
Wintergreen, ROMe, and Mel (Cahonrs, A. 92, 
816). Monoelinio tables (from water). Its 
aqueous solution is not coloured by FeCU. 
Yields the salts BaA',, PbA',aq, and AgA', and 
the ether* MeA' (228°), EtA' (286°) (FSlsing, lb. 
X7, «6), and Phi' [69°] (Bidlfart, /. pr. [2] 81, 
474). 

^ Sltkyl derivative 0,H,(QSt).00,H. 

(19-4®]. Form* the salts CaA'p Bsd^v PbA', 2aq, 


Oo,A',(OH), and AgA' (Srant, A. 160,1) and the 
ethers MeA' (246°) and EtA' (261^. 

lyfpropyl derivative O,H 4 ( 0 Pr). 0 O,H. 
Oil, firming the salts O^A'jSttq, BaA',aq, and 
AgA' laq and the*ether MeA' (250°). 

Allyl derivative C4H,(00,HJ.CO^. 
[113°]. Farms the salt AgA' and the ether 
MeA' (246°) (Sciohilone', CJ12, 449)* 

B f Aplen e dertoo ft »c (?,Hj(0.0,Hj.C0,H)g. 
[162°]. Formed by saponification trf its ethyl 
ether Et,A" [97°], which is itself got by heating 
C,H,(ONa).CO,Et with ethylene bromide at l30°. 


tutes oil of wintergreen, oil of Qaultheria punc- rSilky needles (from water) (Weddige, /. pr. [2] 


21^128). 

PA%»yl derivative Oja,(OPh).CO,H. 
[113®j. (355°). Formed by adding Na to 

C,H,(OH).CO,Ph at 300° (Graebe, B. 21, 602), 
and also by the action of phenol on o-diazo*' 
benzoic acid (Griess, B. 21, 982). Plates, v. si. 
sol. hot water. Hcate4 with cone. H,80, it. 
yields diphenylene kitone oxide. Bpating with 
baryta forms diphenyl oxide [25°j. Bromine- 
water at 150° lorms C4H,Br,O.0,H,CO,H [176°], 
whence AgA' and EtA' [67°] (Arbenz, A. 

86). HNO, at 0° forms a di-nitro- derivative 
[163°], which gives the salts BaA',4aq, CaA', 4aq, 
and AgA', and the ethers MeA' [126°], EtA' 
[76°], and an amide [166°]. The phenyl deriva¬ 
tive of salicylio acid forms the salts NH,A', KA', 
CaA',2aq, 3aA',aq, and AgA', and the ether. 
MeA' and EtA', boiling above 360°, and PhA' 
[109°]. 

Niiro-phenyl-ethylene derivative 
C.H,(NOJ.OO,H,0.0,H,.C0.4H. The o- acid 
[142°-148°] forms a crystalline ether EtA' 
[ 0 .100°], and the p- acid [182°] forms a similar 
ether EtA' [81°] (Wagner, J. pr. [2] 27, 214). 
The o- acid yields,on reduction an amido- acid 
[ll(^], forming C,.H„NO,.HCl [177°]. 

Bensyl derivative C,H,03,0.0,H,.00,H, 
[76°]. Tables (Perkin, A. 148, 27).—AgA'. 

Tolyl derivative. Occurs in naturalsali- 
cylic acid (J. Williams, Ph. [3] 8, 786). 

Acetyl derivative 0,H,(OAo).CO,H. 
[118°]. Formed from the acid and AcOl (Kraut, 
A. 160, 9)e Needles (from vater)KV. si. sol. 
cold water. Hydrolysed by alkalis, out not by 
boiling water. 

Benzoyl derivative 0,H,(0Bz).C0,H. 
The orystAlllne methyl ether MeA' is tqrmed 
from methyl salicylrte andsBzCl (Gerhardt, A. Ch. 
[3] 45, 104). , . 

.imi'de O.H,(OH).CONH,. [189°]. From 
the ethers and NH,Aq (Limpricht, A. 98, 268). 
Formed by the action of AcOl on o-oxy-benzaltt- 
oxim (Claiseu a. Stock, 73. 24,138). Plates and 
tables. Gives saligenin on reduction with sodium 
amalgam (Hdtehinson, O. J. 67, ^67). . With 
bromme-water it yields 0,H,Br,(0H).C0NH, 
[183°] (Spilkor, B. 22, 27t9). When heated in 
B ourFent of HOI it forms (( 

[199°]f whioh yields (C 
(C„H„N 04 ),HC 1 .—AgA'; flooculent^p. 

Bjtneoyl derivative of the amide 
OA(OBz).CriNH~ [200°]. Needles, sL soL 
aloahol. 

Cumidyl derivative of amide [200°]. 

Methyl derivative of vthe amide 
OA(OMe).CONHr [129°]. Prism* (from 
e&er) (Grimanx, BU [3] 13, 26). The homo¬ 
logous ethyl derivative [110°] ^Bhpricht, A. 



ess 
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98, 264) and isopropyl dcrlvtiMve are 
talline. 


«tya> 


Anilidt 0,H,(0H}.C0NHPh. [ia4<>]. 

Prisms (from dilute alioholV j[Wsnstrat,%. ^ 
336; Kupferberg, J. pr. [2] 16, 442; HUbner a. 
Mensobing, A. 210, 841). FeCI, colours Its alco¬ 
holic solutioB violei On heating wtth snlphur 

it forms C,l£.<|>dC,H.OH [129°] (.Hofmann, 

B. 18,1237). Tields on nitration 
0,H,(NO,)(OH).<X)NHPh [224°]. Forms the salts 
KC,.H,.NO,3iaq and TlC„H,„NOr 


BUf. 111,000 fVoa BecheaWg); 13^,000 (SUdk- 
mann, J. pr. [2] 40,129), E.0.729,000. 

Formation. —1. By the action of nitrous a«id 
on amido-bensoio acid (Qerland, A, 91, 185; 
Oraebe a. Sohultzen, A. 142] 350).—2. By fusing 
sulpbo-benzoic acid with potash (Barth, A. 148, 
30^.—8. By potash-fusion from m-ohloio-benzois 
acid (Pewibey, A. 148, 222), m-cresol, and even 
benzoio acid (Barth, A. 164, 361; M. 8, 602). 

Properties.—Nodular g^pups of needles (from 
water). May be distilled. V. sol. boiling water 
and alcohol. Volatile with steam. Blackens 


Nitro-anilide C,H,(OH).CO.NEC,E<EOr j when quickly heated to 800°, but gives no 


The 0 -, f»-, and p- varieties melt at 164°, 213°, 
and 230° respectively. n 

p-Toluide C,H,0,.NHC,H,. [136°]. ‘ 
Piporididt C.H,(OH).CO.NC.H,.. [142°]. 
°sellowish tables (Sohotten, B. 21, 2252). 

Hydroxyiamide C,H,(OH).CO.NH{OH). 
h[169°). Needles. Yieldc Pb(C,H,NO,),4aq (Jean- 
irenaud, £.,22,1270).*' , 

Anhyd/itde 0{CbH,.CO.jH),. Disalicylie 
acid. Formed, together with saiioylide, by thej 
V)o(ion of POCl, on dry sodium salicylate (Qer 


phenol. When the acid (2 mols.) is heated with 
baryta (3 molf at 850° it forms no phenol un¬ 
less the baryta is used in large excess (7 mols.) 
(Klepl, P, pr. [2] 27,169). It tastes sweet. Its 
solutions a"e not coloured by Fed,. Iodine 
and KOHAq, followed by an acid, give a coffee- 
brown pp. (Messinger, £. 22, 2331). It is not 
acted upon by hyd-oxylainine 
' Bmclions.—l. Bromine (3 mols.) forms tri- 
bromo-TO-oiy-benzoic acid, soluble in water 
(Wegner, Bl. [2] 46, 276).—2. Sodiu n-amalgam 


hi^t, A. Oh. [3] 37, 822f. Amorphous ma&, reduces it, in acid solution, to m-oxy-benzy' 
V. aol. alcohol and ether. Gives no colour with alcohol.— 8. Ciono.' H,SO, forma, on heating, 
FeCl,. Dissolves unchanged in aqueous NsjCO,.: several di-oxy-anthraquinonea (q. o.). When 
Boiling KOHAq converts it into salicylic acid, benzoic acid is also present, the two oxy-an- 
An anhydride is formed by heating thraquinones Ae also formed.---4. Heated with 

Bo^um salicylate (3 pts.) with FOCI, (1 pt.) at ofhnamic acid and H,SO, it yields anthracou- 
160° (Kraut, A. 160, 13). It is insol. cold ! marin 0.,H,O, [260°] (o. CSinamic acid, BeacUon 


alcohol. A third anhydride C^Hi.O, is got by 
heating C,H,(OAo).0O.,H at 200°-240° (Kraut). 
It is sol. alcohol, and softens at 70°. 

Internal anhydride 0,H,0,or0„H,0,ia. 

Salicylide. [195°-2eO°]. 

Formed ns above. Nodular, groups of plates 
(from alcohol) (Schiff, A. 163, 220). Hsol. 
water, si. sol. alcohol. Not attacked by AcCl. 
Eeconverted by potash into salicylic acid. A 
resinous anhydride 0„H,,0, accompanying 
aalicylide is still less soluble in alcohol. 

Nitrile C,H,(OH).CN. o-Cyano-phenol. 
[98^. Formed by the action of P,0, or PjS, on 
the amide, and <also from C,B,(OE).CB'.N011 
and Ao,0 (Miller, B. 22, 2771, 2797; Tiemann, 
B. 20, 3082; Meyer, B. 20, 8289; cf. Orimanx, 
Bl. [2] 13, 26; Ahrens, £. 20, 2953). Formed 
also from diazoplysnol chloride by Sandmeyer’s 
reaction. In most *Jt theqp preparations it is 
aoeompanied by a sm^U quantity of asubstance 
melting at 195°. Needles, v. 8ol^oonol,m. sol. 
Bold water. Coloured violet by leCl,. Gives a 
white crystalline pp. with bromine water. Gives 
amethyl derivative C,H,(OMe).ON (256°), 
and an . ethyl derivative C,H,(OEt).CN 
1258°) whi<$n may be got from OjH,(OEt)NH, 
(Pinner,£.23,2952). The acetyl derimtive 
0^,(OAo).CN is an oil (253°) Piooh, £. I'}, 1672) 
while the bentouf derivative C,H,(OBz).CN 
[149^] ia crystalUne (Limpricht, A» 90; 260; 
Henry, £.,2, 491). 

Polynitrile (C.H,(OH).ClNU [ 29 e°-« 99 °]. 
Obtained by heating i^e amide to 270° (D.) and 
as a by-pr^uct in preparing the nijrile (Mfller, 
B. 22, 2798). Yellow needles, insol. alcohol, 
sL sol. ether.t Decomposed by HOI at 200° into 
OOn phenol, and NH,. t 

m-Oxydtensole acid C,R,(OH).OChH. [200°]. 
8. *87 at 0^(Ost); -9 at 18° (Fittiea, iTll, 1208). 


14).—5. By nitration with dilute nitric acid, 
which takes place extremely readily, it yields 
a mixture of three nitro-oxy-benzoio acids 
C,H,(N0J(0H)C0,H[1:3:1]. [2:3:1], and [6:3:1] 
(Griess, B. 20, 403).—6. PCI, forms the chloride 
C,H,(COCl).OPOCl, of m-carboxy-phenyl-phos- 
phorio acid (q.v.). —7. The K salt heated with 
K,S-0, forms SO,K.O.C,H,.CO,K [220°-226°] 
(Baumann, B. 11,1915).—8. When taken inter¬ 
nally, it appears in the urine as oxybenzurio 
acid C,H.(OH).CO.NH.CH,.C(l,H, crystallising 
in needles (Baumann a. Herter, H. 1, 260). 

Salts.—NH,A': needles, v. sol. cold water. 
—CaA',3aq: m. sol. water.—BaA',: gummy.- 
TlA'.-Tl,C,H,Or—PbA',.—CdA’,.—CuA', aq: 
green needles. 

Acetyl derivative 0,H,(OAc).CO,H. 
[127°]. 

Ethyl ethernk'. [72°]. (282°). Tables 
(from water), nearly insol. cold water. Cone. 
NaOHAq forms crystalline 0,H,(pNa).CO,Et. 

Methyl derivative c!H,(OMc).CO-H. 
[107°]. Formed from its methyl ether, and also 
by oxidising CH,.C,II,(pMe)with KMnO, (Oppen- 
heim a. Pfaff, B. 8,887). Formed also by the 
action of CO, and Na on 0,H,Br(OMe) (KOrner, 
Bull. Acad. Bely. [2] 24,156) and by boiling the 
sulphate of m-diazobenzoic acid with MeOH 
(Griess, B. 21, 979). White needles, v. si. sol. 
cold water. It forms the salts CaA', aq and AgA' 
and the ether C,H,(0Me)00,Me which is formed , 
by heating m-ozybenzoio acid with KOH and 
Mel at 140°. 

Ethyl derivative 0,H,(0Kt).00,H. 
— - - . .. ether 

1) Of 

acid 

with alcohol (Fitti^ B. 11,1209; Griess, B, 31| 
•79). Nesdles. Yid<b Cla&f,8aq, BaA',8a<i, 
and AgA. „ 



oxjr.] 
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AttpT 3»rlvaH«* 0,U,{Oa,-BX<Xlfi. 
fl48“]. Colourless lamin*. Its ethyl ether i» a 
thiok pungent oil (284°) (Soiohilone, C. 12, 44^. 

Phenyl derivative 0,HiOPh).COjH. 
[146°]. Formed bj the action of phenol on the 
sulphate of m-diaao-benzoio acid ^riess, B. 

21, 980), Needles, almost insol. hot water. 
Fields BaA,',3iaq. in, , 

Amide 0„H.(OH).CONHr j;i67^. formed 
from the ether and oono. NE^Aq (Sohnlerad, 

/. or. [2] 22, 290).* Thin plates (from water), 
soL alcohol and ether, insol. chloroform. 

Anilide 0,H,(0H).C0NHPh. [165»]e 

Needles, insol. water (Kupferberg, J. fr. [2] lb, 
442) 

Nitrile C,H,(OH).ON. [8i°]. Formed by 
the diazo- reaction from C,H,(NH.,).C^ by dis¬ 
placing NHj by OH (Griess, B. S.pS50) or from 
CJI.(NH,).OH by displacing amidogen by Cy 
(A&en^B. 20, 2953). Plates (from water) with 
intenBely sweety taste. Iti^ acetyl^ derivative 
C,,H,(OAc).ON [60°] is got by boiling m-o*y- 
benzaldoxim with AOjO (Clemm, ^4,' 

Anhydride 0„H,„0,. Formed, tdgethm 
with an anhydride 0 ^H„O. [106»] oy the a,t.on 
of pool, at 46° on m-oxyd)eazoio acid (Schiu, 

B. 16, 2688). Minute crystals, sol. boilmg aloo- 

Tetra- hydride OH,<qh*c^>CH.CO^. 
Formed by warming the tetrahydride of oiy- 
terephthalio acid with water (Baeyer a. Lutein, 

B 22 2183). Mixes with water. lorms the 
hygroscopic salt NaA' crystallising in slender 
needles. Yields an oxim CjHnNO, [170 ] and a 
phenyl-hydrazide 0„H„NA [125 ]. 
p-Oxy-benzoio acid 

S. -173 at 0° (Ost, J. pr. [2J 17, 230); -3 at 16 
(Saytzeff). H.F. 113,000 (Von Itechenborg); 
139,100 (Stohmann, /. pr. [2] 40, 130). H.C. 

725,900. . .... -.i. 

Pormation.f-i- By heating anisic acid with 
cone. HIAq at 130° lor 12 hours (Saytzeff, A. 

127 129)._2. By the action of nitrous acid on 

p-amido-benzoic acid (G. Fischer, A. 127,145). 

8. By potash-fusion from p-sulpho-banzoio acid 
(Beis^n. B. [2] 7. 81 , A. 178 , . 281 ), anethol 
Ladeniurg. A. Su,pl. 3, 87). amsio acid (Barth, 
Site. w. 64 [2] 633), gu.. benzoin, acaroid resin 
(Hlasiwetz a. Barth, A. 134. 266 ; 138, 61-)* 
tyrosine (Barth, A. 136,110 ; 

169), carthamin (Malin, A. 136, 

acid, p-cresol* and even benzoic acid (Barth, A. 

152,96; 164,369; 164 , 141 ; M. 3,802).—3. By 

passing CO, through O.H.OK dissolved m boiling 

phenol, or.‘ better, b^ heat ug O.H OK m a 
current of CO, at 170°-210° (Kolbe, / pr. [2] 8 
suA- 10 89 461: 11,24; Ost, ,7. pr. [2] 11,385, 
a!A^f.J.pr' [2] 16. 35). ■ At^30°-160° the 
product is s^oylic acid.—4. The basic salt 
C H.(OK).CO,K is formed, together with CO, and. 
phenol, by heating potassium (but not sodium) 
saUcylate at 220°. A mixture of salicylic acid 
(1 mol.) and excess of KOH (3 mols.) >s not 
affected at 260°, but at 300° yields on y K,00, 
and O.H,OK.—6. Together with a snmller quai^ 
tity of salicylic acid by beating phend^ith 
alMhbUo potash (or soda) and COl,. ^beta- 
actioa takes placed qui^y R 

timt (Tiemann a. Beimer, B. 9, laS#; Basse, Jt. 
19 , 1186 ). 


Jhppsrflss.—Monoclinib Cfystals (containing 
aq): o:'iM!-l-370:l:M02; 9-105° 26'. V.sol. 
hot water, alcohol, and ethefi b1. boI. chloroform 
(anlike Balioylio acid) and OSj (unlike benzoio 
Mid). Split uif at 220° into CO, and phenol. 
With iodine and potash it gives a pale-red pp, 
which beaomes yellow on aoidifying (Messingw 
a. Vortmann, B. 22, i^-il). No|^ attacked by 
hydroxjiamine. With FeCa, it gives a yeUow 
amorphous pp. Excess of bromine-water gives 
CO, and tri-bromo-phenol. 

BeacUms.—l. p-Oxy-benzoio acid(l mol.)_M 
converted by PCI, (1 mol.) into 
0,H,(COC1)OPOC1, (176° at 14 mm.). S.<J. f 
1-542.^ This chloride shows the following reac¬ 
tions : (o' Water forms p-oarboxy-phenyl-phos- 
phoricaold C,H,(CO,H)OPO(OHV which forms 
plates [200°], v. sol. water, alcohol, and etb^. 

It is not decomposed by boiling aqueous KOH, 
but water at 100° forms ijhosphorio acid andpj^ 
oxy-benzoio acid. ^6) IiMillation under, atimjr 
spheric pressure somewhat decomposes it. (m 
The chloride,(l mol.) heated with PCI, H mol.) 
at 160° forms p-ohloro-benzoyl ohloriM, 
0,H,C1.C0C1 (Anschutz a. Moore, A.^239,«42). 

2. O i distillation half of it spUtsup into phenol 
and CO,, the rest yields several anhydrides.^.. 
The K salt when distilled yields diphenylene 
oxide, di-pUcinylene*ketone oxide, and p^nol 
(Goldschmiedt, M. 4, 127).-4. Yields 60 or 
60 p.c. of 4the theoretical amount of pheMl on 
fusion with NaOH (Barth a. Schreder, B. 12, 
1257).—6. The Na salt heated in a current of 
CO. at 290° yields salioylio acid (Kupferberg, 

J. pr. [2] 16, 424).—6. The Ca salt on dry dis- 
tillatioa yields phenol, salicylio acid, oxy- 
i^ohthalio acid, diphenylene oxide, and oi- 
ptnyTene\oToneoxide.-7.H,S^ 

CM,(OH)(SO,HT.COA (Klepb. 

196).—8. The K salt heated with K,S,0, forms 
C H,(CO,K).O.SO,K (Baumann, B. 11,1916).— 
9.' Taken internally it appears in ths urine as 
p-oxy-benzuric acid C„H,NO, [o. 228°]. 

Salts.-NaA',5a<i: very soluble efflorescent 
plate3.-Na,C.HA--KA'3aq.-NH,A'aq: long 
effloresoant prisms.—CaA , 4aq: slender needles. 
—BaA'jlq: flat needles.—BaA',‘Aq: Aombo. 
hedra.-BaO,H,0,: sandy P'>''8er.--m.-- 
CdA',4aq.—CdA', 6aq.—ZnA',8aq.—PbA ,2aq. 

CuA',6aq.-AgA'2aq. n ti /Ai,f nn H 

Acetvl derivative- OA(9AoWO,H. 
[186°]. By heating the aoid with Ao,0. Syvery 
plates (tom CHOy. * 

Methyi’ ether MeA'. 'i 

H F. 138,800. Formed from the acid, KOH, and 
Mel (Ladenburg a. FHz, A. 141, 250). Large 
tables (from ether), v. si. sol. hot wMer. 

Emyl ether PAk'. [112-6°J A); ] 

(HdttmMn). ( 298 °). M. 147.690. 
ke aoid, alcohol, and HOI (OrMte, A. 139,184). 
Cryftalline. Yields solid 0,H,(ONa).TO,Et. _ 
Phenpl ether PhA'. [176°]. Prment « 
the vola\ile product, of the 
tion of p-oxy-benzoio acid (Klepl, /.JW. p]38, 
2141 ^imetrio tablets (from chloroform). 
Saponified by cold NaOSLAq. With alcohol ead 
HOI it yields phenol and p-oxy-^so io aw m 
mis acetyl denvativc OAXOA^-OOilPb «ay«»»l- 
liam in long plates [84°]. 

Methyl derivative 0^,(ws). 
Ati^aJd. Mol. w. 163. [184^ l376'*-2 
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•04 at 18*. H.0.1). 898,800. HJf. 183,900 olipliaietolaiaprMMM Of A10I|n:i.8. 8.). TIm 
[ stohmann, J. pr. [8] 40,181). Formed by q*i- aitrile O Jg^lO Bi^.OH [69°]. (258»), i» »w Iro® 


laWtlAUMUMl l-J -w-,- - --- 

iation of anise-oamphor, and of oua of anise, 
tennel, and tarragon, bi-ing derived firomStbe 
inethol contained therein (Cab^nrs, A. Oh. [ 8 ] 
t, 287! Id. 483; 28,361; 26, 21; 27, 489; 
hanrent, JSeo. actenMO, 6,862; Qerhai^t, A. Ch, 
8 ] 7, 292; Ijadenbnrg A. 141, 241). Obtained 
ilso from its methyl ether, which is fcmod by 
seating p-oxy-benzoio acid (1 mel.) with EOH 
'2 mols.) and Mel (2 mols.) at 120° (Ladenburg). 
it is a product of the oxidation of ohioa (Erd¬ 
mann, J. pr. 71, 198). It is also produced by 
sxi^ising 0 ,H 4 Me(OMo) (K 6 mer, Bf. [ 2 ] 10,46§) 
and by boiling the sulphate of p-dhrao^nzoic 
acid with MeOH (Grioss, B. 21, 979).^ Prepared 


Phtnj/l derivative —, . 

j [160°]. Obtain'd by the action of phenol on the 
j,v... V-.—sulphate of o-diszo-benzoic acid (Griess, B. 21, 

by mixing basic potassio p-oxybmzoate by | and* also by the action of boiling alcoholic 
hfating potassic salicylate at 220 , or by adding , uponCA(OFh).COjPh,awhite sublimate 

ufiti tn . anlnt.nn of n.nTvbenzoio aoidl with a j 7 go_^go] gy gtrongly heating p-oxybenzide 


OtHt(OEt).NH, by Sandmeyer’s reaction (Pinser, 
£.28, £968). It is volatile with steam. 

Ethylene derivative. The amide 
OA(O0,H,.OONH,), [280°] is formed by the 
action of OlOONH, on G,H 4 (OPh), in CS„ in pre¬ 
sence a/,4tiCl, (Gattermann, A. 244,09). 

Allyl derivative C,H,O.C,H,.COjH. 
[128°]r Formed from its r ether EtA' [109°] 
(260°) which is got by heating p-oxy-benzoio 
ether with, KOH and allyl iodide at 120° 
‘(Soichilone, Q. 12, 461). 

OAlOPhl.CO.a 


KOH to a solution of p-oxybenzoio acid) with a 
Klution of KMeSO, and evaporating to dryness, 
ilie residue is treated* .nth HGl, and the anisic 
acid separatGd from undecomposed p-oxybenzoio 
acid by solution in chloroform (E, v. Meyer a. 
P,. Richter, X pr. [2] 32, 429). Monoolinio 
prisms, m. sol. hot water, fields, on nitration, 
C,H,(NOll(OMe)CO,H, O.H,(N 04 )jOMe, , and 
C,H,(N03,OMe. HIAq converts it into Mel and 
p-oxy-benzoic acid (Graebe, A. 139,148). When 
taken internally it passes into the urine as anis- 
utio acid (g. P.l. POCl, forms the anhydride 
0,,H,.0, [99°] (Pisani, A. 102, 284). FCl, forms 
crystalline C 4 H 4 (OMe).COCl. Forms the salts 
NH,A', KA', Nal' Jaq, NaA' 6 aq, BaA'„ SrA'j aq, 
CaA'.aq, MgA',4aq, PbA', aq, ZnA', Saq, 
CdA',3aq, Pb(OH)A', Cr,A' 3 { 0 H)„ MnA’, 48 aq, 
CoA'.Saq, NiA'-^Saq, CuA'jSaq, CuAWH), and 


in a current of hot COj (Klepl, J.pr. [2] 28,200). 

i Phenoxy-ethyl derivative 
0^.(OPh).O.C,H,.CO^. [196°]. Satiny needles 
t'from taloohol) (Wagner, J. pr. [2] 27,,p27). Its 
ethet EtA' [81°] is crystalline. 

Nitro-phenoxy-ethyl derivative 
0,H,(NO,).O.OJH,.O.C.H,CO.,H. The o - com 
pound [207°] forms an ether EtA' [103°] crystal¬ 
lising from alcoCiol in plates, and may be re- 
dqesd to 0 ,H 4 (NH,).O.C,H 4 O.C,H 4 .CO^ [186°]. 
The p- isometide [218°] fowus a salt NaA'Saq 
and an ether EtA' [131^ erystallising in minute 

Amide OA{OH).CONH,. [162°]. Needles 
(containing aq). Forms the sodium compounds 
O.H,(ONa).CONH, and C.H 4 (ONa).CONH,Cl 


AgA'‘(B 6 rrella, 0. 16, 303). Its ethers He ; [206°]. Yields p-oxy-benzyl alcohol on reduo- 
MeA'[47°], (26.5°) and Et.V (0.253°). Its amide , tion with sodium-amalgam (Hutchinson, B. 24, 

OJi.(OMe).CONH,[163°ji3forihedbytheaelwn i 176). ..„ „ 

of NH,onC 4 H,( 0 Me).C 0 Cl. It is also formed by i Aniiid«0,,H,(0H).C0NlhH.[197 ]. Yellow 
passing cyanic acid vapour and dry HCl through 1 plates, v, sol. alcohol. r, m.Ao, 

O^.OMe^containing AlCl,, and by the action of I Piper idide C.H,(OH).COK 04 H„. PIO J. 
ClCONELandAlCl,onO,H,OMe dissolved in CSj Prisms (from dilute alcohol) (Sohotten, B. 31, 
(Gattermann, A. 244,62; B. 28,1197). It crys- 2264). n i -7 

tallises from water in needles or plates. The I Nttrtle OiH,(OH).CN. p - Cyanophenol. 
anilide C.H,(OMe).CONVliH [169°] js formed ! [118°]. Fomed by distilling ammraium^-oxy 
by the actioAof phenyl oyanate on anisole con- ' 

•• . ...... 1 . _ _JHa T> 40 


tabling AlGl- (IjeuchaH a. Schmidt, B. 18,2338). 

The ffitrile GJH,(OMe).GN, [62°], (254°), is 
formed by heating the amide alone or with PGl, 

(Henr^, Z. [2] 6,201; B. 2, 667), and by heating 
C.H,(OMe).GH:NOH with AcCl at 116°JMUler, 

B. IB, 2791). It cryslrfilises in needlesf v. sol. 
alcohol and ether. Hydroxylaminff converts it 
into OJI.(OMe)G(NH,)NOH [123°]. 

Ethyl derivative G,H,(OEt).GO,Bt. 

[196°]. Formed from its ether _ EtA' (276°) 
which is got from p-oxy-benzoio acid, EOH, and 
EtI (L. a. F.). Got also by oxidising the aihyl 
derivative of phloretic sicid with chromic acid _ . _ 

mixture (Earner a. Corbetta, B. 7 , 1781 ) ;*and fctubes with PCI, it yirfds OjE^Gl-CCl,. 
by boiK.g the snlphateof p.diazo-benzoio,ncid | __ 
frith alcohol (Gness, B. 21, 980). Needles. 

Yields AgA'X'ystallising in needles. Tbeam}de 
0,H,(0Et).C0NH, [202°] (G.), p6°] (P.), is 
formed by the action of Syaaie add or GIGONH, 
on OJB.OEt in presence of AlGlt (Gattermann, 
d. 34^M i B. 33,1197), and by adding NaOHAq 
top-ethoxy-behzamidine hydrochloride (Pinner, 

B.38,8964). The anilide Oja 4 (OEt).C(»iBPh 
{170^ islmnud by the action of phenyl vjeaiU 


benzoate with PjO. (H.irtmann). Formed also 
from p-amido-phenol by Sandmeyer’s esaction 
(Ahrens, B. 20, 2964), and by the action of NH, 
on p-oxy-bonzide. Thin trimetric lamina; 
a:6:c>-866:l:‘i‘808. M. sol. hot water. Forms 
an acetyl derivative GeH,(OAc).GN, [67°], 
(266°), crystallising in white needlBs. 

Anhydride OjHjOj. p-Oxybeneide. laft 
in the retort after distilling p-oxy-benzoio acid 
below 360° (Eepl, J. pr: [2] 25, 626; 28, 194). 
White amorphous powder, blackening at 860° 
withod^ melting, tosol. alcohol. Reconverted 
into p-oxy-bonzoio acid by boiling EOHAq; not 
attacked by NH, or Na,GO,Aq. Heated in sealed 


C0,H.0,H,.0.G0.G,H4.0H. [201°]. A product 
of the action of heat on p-oxy-benzoio acid. 
Minute needles, v. sol. alcohol. Quickly con¬ 
verted by alkalis intqp-oxy-benzoio add. Yidds 
Na**, BaA'„ and G.,|UcO, [217°]. . 

Anhydride OAHwChiA A.™ _ 

JClO,H.0jl,0.00.ojB4.O.0O.GA'OH. [280°]. & 
Taloohol) -46 in the cold, X-8 at 78°.^ Aooom. 

- OrjritftlUii* pQwwta Otfs* 
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piAunt (eontaining laq, t|a4< or 
composes at its mMting-point into 00| and 
resorcin. FeCl, oolonrs Its eolation dark r^- 


MKtsdb]r«oiasbBitop-oz 7 -beni<d«noid. Oivet 
Ha^'andO„a^O,mo*]. 

Anhydride OoHuOt. Formed from tto 
aaidandFOai,(Sohifl,B. 15, 3588). Ipsolable 
powder. , 

Sl-oxj-beniolo acid 0,HgO, 

~ 'OH),CO,H [8;3:1]. Fmixatechin carboxylic mo piuuuu. «“=*" •" —™ -- 

MoL w. 154. Fonnea in mall l]o.H.(OH)<®^>£\,H.(OH)g 5] (Graeba, 


red^ Bleaching-powto gives » violet tint, 
changing to brown. By treftting the acid inth 


0,H,(OH)aOO^ [5:2:1] and kofi and distipng 
the product there Is formed eaxanthone 


acute mvie W. J* * 

quantity, together with protooateohdioiaoid by 
.heating pyrooateohin (1 pt.)^th ammonium 
carbonate (4 pts.) qpd water (5 pts.) at 140“ (A. 
Miller, 0. J. 41, 898; A. 220. }}6). 
finA by heating iodoealii^lio acid, with 
Needles (containing 2aq), m. sol. water, v. sol. 
e^cohol and ether. FeOl* gives a blue colour not 
destroyed by excess, but ohange«i to 
Na,CO,. Gives a floconlentpp. with Pb(OAo)r— 
BaA'sSaq: prisms. (S. ol BaA'j 1 a* 18 . 
Isomeride o. Pbotooateohoio 
s-Dl-oxy-boniolo acid C«H3(0H)aC02H [6:8^], 
U).llesorcilio acid. [222T (B. a. S.) -..pas^ (B . 
Formed by iusiBg 8-di-sul^o:benzoio acid w|(h 
potash (BarUi a. Senhofer, A. 169,222). Fortp^ 
also from bromo-Bulpho-benzoio acid by ^otnW^_ 
tnsion (Bbttinger. B. 8. 374). Prisms or needles 
(containing li aq), m. sol. cold water. Gives no 
colour with FeOlj. Gone. lt,SO, at 140 iorms a 
red solution whence water ppte. green flakes ol 
anthraohrysone 0..H,0.. Yijlda resorcin on 
luaion with potash. ,» oi»'« 

Salts.—NaA'aq,-BaA',4aq.-CuA',6Ja4l— 
OdA',4iaq.—AgA'aq: crystaUme pp. . 
ithyl ether BtA'. [below 100^. Pnsms. 
Methyl ether of the methyl deriva¬ 
tive O.H.(OH){OMe)CO,Me. (316'’). Formed, 
together with C.H.(OM^£OjMe 1™“ '“^y- 

benzoic acid, Mel, and KOH (Meyer, M. 8. 430). 

^^Di-methyl derivative 0.,B,(OUe)iCO^. 
ri76®l. Formed by methylation and also by 
Uidation ot the di-methyl ether rf oroin (Tie- 
aann a. Streng, B. 14, 2002). White needles, 
ol. hot water.*-AgA': orystamne pp. 

Methyl ether of the dx-me^yl ^r^ 
lative ‘^C.H,(OMe).,CO,Me. [81°]. (298°). 

four-sided prisms (M.). „ 

Di-tthyl derivahve OA^EtjaCUgn. 
88°). Prisms, 

Di-8xy-beDSoio acid 0,H,(OH)j,CO£ [4.^y. 
l0).Besorcylie acid. [206°]. 8.-26 at 17 . H.F. 
WO,100. H.O.p. 676,900 (Stohmann,/.pr. [2] 

ri:2:4] by heating witti KOH(A8cher. .4.161,11). 

2. From toluene aa 

and potash-fusion (Blcsnstrand,.B.6,1088 , Fahl- 
bertr Atn. 2. 196).—8. By oxidation ol its aide- 
hy^e ot of umbeiliferone (Tiemann a.^imet, 
B. 12,997; 18,2398).-4. By heating resorcm 
with ammonium carbonate and water m i-o 
(Brunner a. Senhofer, B. 13, 2866).—6. By oii^ 
dising morin with HNO, (Benedikt 
M 6 1701.-6. By warming 0,H,(OH).,Ob,ll 
Si‘thVd(tippmani,M.9,806; 10,620) 

Pfsporation.—20 pts. of resotoin are Wted 
lor an W and a half with a solution of 100 pts 
S^potassinm or sodium hydno carbonate ig 200 
ofVatar; the *''®“ 

ffiistrsyoki a. Kbstaneoki, B. 18,1984). 
‘^“ft^pAs.-Crystamses from e^ ta 
[conUining 8aq) mi from waUr 14 


B. 22 , A05). ^ ^ 

S altskA'aq.—BaA',4aq.— BaA',7aq.— 
CuA',8aq.—AgA'. 

0 -Methyl derivative 
O.H,(OH)(OMe)CO»H [4:2:1]. Formed by oxi- 
dimg CA(OAo)(OMe)OHO (Tiemann a. Tar- 
rising B. 18, 2354). Crystalline. Sob water. 
Gives no toolour with FeCl,. 

p-Methyl derivative 
O.H.(OMe)(OH)CO^ [4:2:1]. (154°]. S.-V>t 
20®. Got by partial methylation of the acid 
1 (T. a. P.). and also by^he action of COjasa 

C. H,(ONa)(OMe) »t 2l6^ (K6rn« iw Bertoi^ 

I Rendiconti d. B- Istit. Lombamo, 13,741; B. 

,14, 847). jSeedles, sol. hot water. Gives s 
yeddish-violet col^r with FeCl*. NaA'pqP- 
KA'.—BaA',4aq.—BbA'.aq. * 

hi-methyl derivative 0,H,(OMo),CO,H 
[108°]. Got by methylation (T. a. P.) and b' 
Sxidation of the di-methyl derivative of (8) 
methyl-umbeilio acid (Peohmann, B. 16,2128; 

17, 2133), Needles, si. sol. cold water.—OuA f 
—PbAV—AgA': white pp. 

Di-ethyl derivative C,H,(OBt)sCO^ 
[99°]. Got from the aldehyde (Tiemann a. 

^*^'Di-oxy-b'ensoio acid C,Hs(OH),CO^ [6:2:1]. 

[0 147°]. Formed, together with the (4, i, !)• ■ 
isomeride, by heating resoroin with ammonium 
carbonate and #vater (B. a. S.). Obtain^ also 
from the methyl derivative ol the nitnle (Lobry 
de Bruyn, B. T. C. 2, 206). Needles. Deoom- 
poses on fusion into CO, and resorcin. FeCl, 
mves a violet-colour, changed to blue by excess. 
Bromine-water gives tri - bromo-resorcm.— 
BaA'.,aq.-CuA',8aq.-AgA': PP'. „ 

Di-methyl dervtalive C,H,(OMo),CO,H. 
( 179 °]. ATables (from alcohol). - • _ 

^ Nitrile of the di-methyl derivaUv* 
C.H,(OMe),CN. [118°]. (SIO'’)-., 
0 ,H,(OMe)(NOJ.CN by boilmg with MeOH and 
KoH. Crystala. Gives ^with nitrm .acid a 

r H.(&t)ijN [122°] crystallise from alcohol, 
the former m trimetrio orystrfs, a:5M 
= •796:1:1-68, and the latter in di-metrio o^s^ 
aiC’"!: -eoe (Lobry d? Bruyn, B. T. C. 8, SM). 

Bl-oxy-benxoio acid C,H,(OW,CO,H [6:2:1]. 
aeuiisic aSid. Bydroquinone Arboxylia ocMk 

2n,ialion.-l. By*?""”f 

ri96°l or bromo-salicylioaoidwith 

mafln A. 120. 299; Bakowsky a. Leppert, fl.* 
789; Miller, A. 220,124; P. F. FianUand, <7. A 
87v 760).—2. From oxy-anudo-b«izpio amo 

•/. pr. r2].19. .371)--8-By ^ 
Utisin-with potafc (Hla“wetz a. Habe^^ 
A, 176,66; Tiemann a. Miller, B. 14,1988). 

4. By digesting KHCO,(4 Pte>wrih hydroqmu 
one (l^-) water (4 pts.) [Senhofer a- Sar 
lay, if. 2,448). 
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PfowrttM.—Needles « prisms, Y. sol. w*Im, 
Bloohcj, ond ether. NeCa, colours its solution 
blue. Eeduoes Fehling’s solution on heating. 
Split up on distillation injo CO, and hyflro^n- 
one. Bensamidind forms a OQpspound [2b6°] 
(Pinner, B. 23, 2939). 

Salts.-NaA',6Jaq. DeUquesoent pnsms. 
—XA'aq.—0aA',7aq.—BaAV 8. 40 iit 18°.— 
PbA,2aq.—OhA',4'aq.'‘ 

BtApJ ether EtA'. [76°]. ^OrystUs. 
m-Methyl derivative 
0,H,(0H)(0Me)C0,H [2:6:1]. [142°]. S. -17 
at 10°; 9 at 100°. Formed by oxidising the 
aoetyl-methyl derivative of gentisio aldehyde 
C,I^(OAo)(OMe)CHO with KMnO„ and saponi¬ 
fying the product (Tiemann a. Miller, 13.,,14, 
1997). Formed also by the action bf CO, at 
226° on 0,H,(ONa)(OMo) (Korner a. Bertoni). 
M^bdles. Its solution is coloured blue by FeCl,. 

Di-methyl derivative 0,H,(OMe),CO.,H. 
,^"°]. Formed by oxjdising C,H,(OMe),OHO. 
Keefes.—AgA': small white needles. 
Trl-ozy-benzoic acid v. Osllic aoin. 
Irl-oxy-bensoio acid 0,H,(OH);,CO,H. 

^ i-ri-me thy I derivative C,H,{OMe) 3 CO,H. 
[109"). Eormed by oxidising the tri-m,ethyl 
^derivative of tesculetio acid (Will, B. 16, 2113). 

Tri-ethyl derivative 0,H,(OBt),CO.,H. 
[184°]. Formed by oxidation of the tri-ethyl 
derivative of (a)- or (3)- mscaletio ^id with 
KMnO, (W.). Slender needles. 

Tri-ozy-benzoic acid 

O.H,(OH),CO.,H [4:3:2:!]. Mol. w. 170. [206°- 
22 F]. S. -13 at 12-6°. H.F. 231,300. H.C.p. 
633,700 (Stohmann). Formed, together with 
pyrogalloi dicarboxylio acid, by heating pyrf;- 
gallol with ammonium carbonate (Senhofer a. 
Brunner, M- 1, 474; Kostaneclr'., B. 18, 3202; 
Sohiff, A. 246, 35). Needles (containing Jaq), 
sol. alcohol. FcCl, colours its dilate solution 
violet. Bleaching-powder and nitric acid do the 
same. Lime and baryta-water gives a bluish 
pp. Reduces arnmoniacal AgNO, in the cold. 
HjSO, does not form ruftgollic acid (^fference 
from gallic acid). POCl, forms an acid 0„H,oO, 
greatly resemblmg 4annin. It is an a-tringent 
yellow powder and gives Ba(C„H,0,), and 
0,Jh.Ao.O,. 

Salts . -KA'aq.— NaA' 28q.-BaA', 6aq. 


‘ Xri-szy-hsssots s«id " fl,H,{0fflt),00,H. 
Phl&rottlncin carboxylic acid. Formed by boil¬ 
ing pl&roglaoin (1 pt.) with KHGO, 44 pts.) 
and wa(pr (4 pts.) (Will a. Albrecht, B.17,21084 
18,1323). Colourless crystals (containing aq), 
sol. alcohol and ether. Split up by boiling water 
into CO, and phloroglucin. Fed, gives a trans¬ 
ient blue colour. Alcohol and HCl yields CO, 
and the'-iiAphyl ether of phloroglucin. On heat¬ 
ing witt pool, it gives an isomeride of tan^, 
which is, however, not very astringent and gives 
no colour with Fed, (Sohiff). 

Tri-methyl derivative^ 
'C.H,(OMe)jCO,H. Asaromc acid. [144°]. 
(300°). Formed by oxidising asarone with boil¬ 
ing aqueous KldnO, (Butlerow a. Risza, J. li. 
19, 3). Needles. On distillation with lime it 
yields C,&,(OMe), (246°). 

BcferenceL. -Baouo-, Bromo-nitbo-, Chloko-, 
CHioBO-toDO-, GnLORO-NiTBO-, loDO-, and louo- 

NirnO-OXV-BEKZOIO ACIDS. 

0 -OXT-BEHZOIO-ALDEHYDE C,H.O, i.e. 
0.ia;.(OH).CHO. SaUcylicaldehyde. Mol.w. 122. 
r“ _W]. (196-6°). 8.G. 1-1671 (Brflhl). 

Iijs 1-^60. Boo 64-53. Occurs in thd blossom 
of the meadow-sweet (Spircea ulmaria) (Ettling, 
A. 35, 247) and in Grepis feetida (Wioke, A. 91i 
374). 

Formation.— 1. By oxidation of sahgemn or 
salicin (Piria, A.' 30, 163).—2. In the products 
of &e dry distillation of quinic acid (Wohler, A, 
61, 146).—3. By mixing omoroform (15 pts.), 
phenol (10 pts.), NaOH (20 pts.), and water 
(86 pts.), at 60°, filing with inverted condenser, 
distilling off excess of chloroform, acidifying and 
distilling with steam (Tiemann a. Reimer, B, 9, 
423, 824). 

Properties, —Liquid, with pleasant odour, v. 
si. sol. water, miscible with alcohol and ether. 
Turns red in air. Added to ‘Vermouth’ and 
other liqueurs. Produces epileptic convulsions 
in dogs (Laborde a. Magnan, J. Ph. [6] 16, 448). 
FeCl, colours its aqueous solution violet. Does 
not reduce Fehling’s solution. Combines with 
KHSO, forming C,H.O(OH)SO,K crystallising 
in needles (Bertagnini, A. 85,193). 

Reactions. —1. Yields o-oxy-benzoio acid on 
oxidation. —2. Sodium-amalgam reduces it to 
saUgenin (Beilstein a. Reineoke, A. 128,179).— 
Salts.—KA'aq-—waA- zaq.— doa-, usq.— , 8. Heated with ZnCl, and HOAo it forms red 
CaA'.4pq.-Pb.,0,H,p,liaq: white flocoulent pp. amorphous 0„H„0„ insol. water, which dissolve 


in alkalis with violet-red colour but is insol. 
acids. It yields amorphous OnHoAcO, (Bour- 
quln, B. 17, 602).—4. Ao,0 (2 mole.) at 180° 

, forms CA<OAo).CH(OAo), [100°] which splits 
j np on distillation into Ao;0 and C,H 4 (OAo).CHO 
(265°). On treatment with soda the compound 
C,H.(OAo).CH(OAo), yields C.H,(OH).CH(OAc), 
melting at bo- wnen [10i°] (Barbier, C. B.90,37'f:—6. Acetyl chlo^ 
hydrated.' Fed, gives a greenish-brown oolbur | yields ‘ disalicyl aldehyde ’ [130°]. The 

(WlUa. Albrecht, B. it, 2100; Bohiff, A. ,246, ; mme body is formed by the action of BzOI, 
AA\ Buecinyl chloride, and PClj (Cahours, As 78,248, 

''Trf^ithyl derivative OMOE^fiO^. ! Perkin, A. 146, 299; Zwenger, A. Suppl. 8, 42). 
n00°]. Fonoed by oxidation of the tri-ethyl ; It crystallises from alcohol m long needles, and 
derivative of daphnetio acid with KMnO, (Will, ■ is converted by Br ^ ^OAc to djH,Br.A [166^. 
B. 17, 1088, 2099). Silky needles, si. col. cold i together with C,H,Br(OH).OHO [106°] and 
water-BaA'--ZtA'. Qirba OA(OEt). wheh OABr,(OH).CHO [88°] (Br^ey, B. 22, llii} 


Methyl ether CX(OH)*00,Me. [162°] 

Needles (containing 2 jaq). r „ 

Tri-methyl derivative 0,H,(pMe),CO,H. 
[99°]. Crystals (Will, B. 21, 2020). 

Methyl ether of the tri-methyl dsri- 
•afius CJI,(OMe),COiMo'. (281°). OU. 

Ethyl ether EtA'. [102°]. Colourless 
crystals (contSinii^ aq) melting et 86° when 


water.-BaA',-AgA'. GiTii 
boa teds 

Ethyl ether af the tri-ethyl deriva¬ 
tive Cja,(OEt),CO,Et OiL Formed by attyla- 
ting the a^ 


OABr,(OH).CHO [88°] (Bradley, B. 22, 1134). 
6. Zinc - dust and HOAc form 'OijHrtO, 
crystallising in needles [dZ'H (Kemann, B. 19, 
867).—7. Bromine forms 0,H,Br,(OH).OHO and 
{Wemst,I«.[2]48,277).-8. Cyanogen 
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IromKia temi «ry*i#line 0,n,N0, (Cahonrs, A. i 
108,838).—t- Ammonium, ayanide and aloohol' 
form CyH„N ,04 [148“] and C„H 4 ,N, 0 , [168’] 
(Haarmano, JB. 6 , S41).—10. Sodium suoctnate 
and acetic a^ydridelorm, onheating, dioouwarin 

2628)-—11. ThioglycoUic add and zinc ciiloride 
form 0 JEI,{ 0 H).CH(SCH,.C 04 H), [148J] iBon- 
gartz, B. 21 , 480).—12. OaBoo,^ or SloSholio 
ammonia gives rise to ‘ hydrosalioylanade 

which forms yellow crystals [145°] (Ettling, A, 
86 . 249; Herzfeld, B. 10, 1270). It is insol. 
water, si. sol. cold aloohol, and is decomposed 
by boiling acids and alkalis into NHj and o-oxy- 
benzoic aldehyde. It is convertefi by alooliolio ^ 
ammonium sulphide into crystalline CjiI^aN^bOj, ; 
and by HOy and HCl into two iaome*io ci-j-stal- ' 
line ‘ hydrooyansalides ’ (Itcilstcin, 

A. 136,170). Hydrosalicylamide forms the salts 
FeO„H„N,,O.NH, pnd 

18. Methylam%ne gas forms C,H,(OU).CM..r<.ut 
an oil (229°), resolved by acids and alkalis into 
NH,Me and, salicylic aldehyde (Dennstetit a. 
Zi^ermann, B. 21, 1663).-14. KthjjUmi^ 
forms the homologous C,H,|NO (237 J5. 

AnUino forms C,H',(OH).CH:NPh J 

(Schisohkoff, C. B. 45, 272 ; Emmerich, A. 211, 
344 ). It forma a crystalline c*npound witli 
HOy. p-Nitro-aniline forma the compound 
O.H.(NOJ.N:CH.C.H,« [116‘’];-16- Di-methyl- 
n-phenylene diamine forms In like ma^er 
b,II.(OH).CH:N.C.H,NMe, [134°] (Noth, B. 18, 
673). Di-methyl-aniline and ZnCi, form 
C.H,(OH).CH(CANMe.Jj. —17. Benddine in 
weak alcoholic solution forms the compound 
C.JI.[N;CH.C.H,.OH]j 0 rystallising from benzene 
in colourless needles [ 200 °]. 
forms the homologous C„H„[N:CH.O,H,.OH ]2 
[202°] (Schill a. Vanni, A. 258, 374).—- 8 . 
Ethylene-diamine forms C 4 H,(N:CH.O„H,OIl)j 
[126°] (Mason, B, 20, 271 ).- 19 . EtMene-om. 
line forms C.,H,;(N^h).,:CH.O.H,OH U16°] (Moos. 

B. 20, 733).—20. p-Toluidine gives rise to 
C»H,Me.N:CH.C,H,.OH [100°] (Jaillard,^. 1865, 

440 )_21. PhenyUne-m-diatninc hydrochloride 

yields 04 H 4 (N;CH.C.H,OH)s forming crystalline 
h' H Pini. (Schiff, A. 253, 329). Tolylene-m- 
diamine yields homologous C,:^(N:CH.C 4 H, 0 H)j 
riogoi_22. Tolylcne-o-diamine forms a com¬ 

pound 0„H*,NA [ 106 °- 110 °] and azurine 

[256-6°] which exhibits blue fluor¬ 
escence in alkaSne solution (Ladenburg, B. 11, 
696). ■ 23. te)-Naphthylamine reacts 

C, .H,N:OH.C.H,OH [121°] (Emmerich, A. 241, 
361).—24. Urea in aqueous solution gives 
crystalline (NH.,.CO.NH).OH.pAOH whence 

Oa(C,H,,N 40 ,)j (Sohif, A. 181, 199). — 25. 
m-Amrn-heZoic acid forms the compound 
OO.H.C.H 4 .N:CH.C.H,OH [190°] which forms 
an amiie [186°] (Schiff, A. 210,114). 

Salts.-K0,H,O,aq: yellow tables. 8. (al- 
•cohol) 8 (Michael. Am. 1. 309 ).~NaHA' 4 iaq.- 
BaA'jW—Pb(OH)A’.—CuA',: browmsh-greon 
crystals. 

Acetyl der%vaHve 
<263°). Fowned from C.H,(ONn) 
by ad'ding Ao.0 (Perkin. A. 148 2M i tSO. 82)^__ 

Buiyryl 4lafivaiiwa OmHuOi* - 
270®). Oil. 


l^nMoyl derivative 0,H,{0Bz).CIHO. Oil. 
’Glueoeide v. Hbuom. 

Uethyl derivative 
°J. (2.38°). Formed from 0,H,(ONa).OHO, 
L lOad MeOH (Perking A, 146, 902; O. v.66, 
650; Voswinckel.^B. 16, 2024)J Thick pn™«. 
nearly insol. water, m. sol. aloohol, v. sol. ether. 
Alcoholic HCl and H,S form the (8)-Ihioalde- 
hyde C„H,„S,0, [224°]. . While aj 
(a)- isome iide C^H^iSjO, [157.] is form^ (Bau¬ 
mann a. Fromsa, B. 24, 1446). _ ““ 

colourless ammonium sulphide yield 
|85°-88°]. When KCy followed by HCl is ad^d 
ito the ethereal solution of C,H,(OMe).CHO 
there is formed 04 H,( 0 Me).CH( 0 H)jCN (71fl 
whence, alcoholic NH, at 70 
(C,Hi;OMe).CHCy) 4 NH [123°], and ®looboho 
aniline at 100° gives Oun 4 (OMe).CH(NHPh).ON 
[61°] (V.). Ethylene-diamine at 120° forms cry» . 
talline C(,H,(N:CH.C.H,.OMe) 4 . 

Ethyl derii-otioc C4lI,(0Et).CH0. PI- 
(249°) (Gottig, B. 10. 8; Serkin, A. 146, 30^ 
b. J. 66, 651). With alcoholic KH, it yields 
crystalline N,(C 4 H.C.H 4 . 0 Et)„ which is converted 
ay heating at 165° into an amorphous isomeride, 
yielding crystalline “'..H^PtCl,, (Perkin, A. 145, 
308V. Forms with aniline oily C.H 4 (OEt).CH-.NPh 
(Soiiiff, A. 150, 195), and with cthyl-anilme oily 
C,H,(OEt).CH(NEtPh)j. Aqueous urea forma 
crystalline C„H,.N,Oj aq. pern 

Isobutyl derivattve 
(266®). Oil^Baumann a. Fromm, B. 24, 1448). 
Alcoholic HCl and H.,S form the (a) [142°] and 
Iff) [163°] isomcrides Ct,IlMS,0;,. Ammonium 
sulphide yields CmH^SjO, 

Benzyl derivative 04 H,(O 0 ,H,).CHO. 

[<6°]. e • 

Derivatives of o-oxy-oenzoic ortn- 
aldehyde 


C.Hj(OH).CH(OAd), [104°]. Fonned from the 
aldehyde and Ac.,0 at 160° (Perkm, A. 146, 


Needles (from 


, 0 ,,H.(OAo).CHO. [37°]. 
3 ,Jl,(ONn).CHO in ethdt 


371°). Tables (from alcohol). 
C.H,(OAo).CH(OAo). 4 . [101°). 
alcohol). „ . 

C 4 n,(OMe).CH(OAo). 4 . [76°]. Prisms. 

QH (OEtV.CH(OAc),. [89°]. Pnsms, insol. Aq. 

[67°]..^ White 

crystals, resolved by warm HOlAq irflo its com 
points (Each, B. 16, 1782 ; 17, 1572). A^O 
converts it into 

compound NnPh.CO.O.OjHj.CHrNO.CO.NHPh 
[115°] is formed by pl]|nyf ® 3 '®n®te (Gola- 
sohmidt a. SciuilthSs, B.^2, 3102).—BHCl^ 

C H,(ONa].Cn:NONa3aq:‘bmaU pearly scales. 

* Derivatives of the oxim 

C H (OMe).Cn;NOH. [92°]. With phemfl 
oyaniite* it yields C 4 H,(®Me)_CH:N 0 .C 0 .NHPh 
[106°] (Goldschmidt, B. 23, 2741). 
C.H 4 (OMo)£H:NOMe. Oil. • 
c!*. OEt).CH:NOEt. Oil. ^ .. 

o1h; OH).CH:NOC,H..- The (a)-isomende 
r# 3 ®] informed from o-oxy-benzoio aldehyM ana 
U-boiwyl-hydroxylamine, whUe the (^iso- 
incride [lrfb°] is obtained by 

n 'isrt.r.r'ft "cS?‘ ?ss; 

cJH 4 ( 6 Ao).CH:N.NAcPh [133°], wjitek forms a 
crystalline dibromide oonverted by boilmg alco- 
fccl into C 4 HJ)r,(OAo).CH:NaHPh [IW®], which 

• * 
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«Mds 0^r,(OA^.OH:H^h [1680]{irad<^ 
Oja,BriOH).OH:N^h [148^. 

m-Oxr-btnioio aldshyd* OJBC,(OH).OHO 
[8:1]. n04°]. (840°). Formed b; redaouon of 
m-oxy-benioio acid in Wnd splotion by sidium- 
amalgam (Sandmann, B. 14,969). Obtained also 
by oxidation and diazotisation from m-amido- 
oinnamie acid (Lnfl, B. 28,294). P^aspared irom 
m-nitto-be:^oio ald^'yde by redaction and treat¬ 
ment of the amide- compoond with nitious acid 
(Tiemann a. Ludwig, B. 16,204!.). Needles (from 
water). Excess of Ao.jO forms G,H,(OAo).OH(OAo), 
crystallising in plates [76°]. 

Acetyl derivative 0,H4(0Ac).CH0.(263°)J 
Fbrmed from the E salt and Ao^O. Oil. 

Jfsfhplderit)afto6C,H4(OMe).CnO.(230°). 

Oastm C,H,(OH).CH:NOH. t£7-5°l. Soft 
lilby needles (Clemm, B. 24,826). 

Phenyl hydraeide 

0,H,(OH).CH;N^Ph. [131°]. Prisms, v. sol. 
alcohol (Budulph, A, 218,102). 

- p-Oz 7 -]|enzoic slaehyd/> 0,H4(OH).OHO[4:1]. 

[116°]. FonSsed by heating its methyl derivative 
with HClAq at 200° (Bucking, B. 9, 627). Pre, 
(f^red, together with the o- isomeride, by thd 
action ipf chloroform anB alkalis on phenol 
(Tiemann a. Beimer, B. 9, 824; 10, 63).< 

Bropcrfies.—Needles (from water), v. sol. 
alcohol and ether. Not volatile with steam. 
FeCI, gives a slight violet tint to its aqueous 
solution. Beduces ammoniacal AgNO,. With 
NaHSO, it forma the crystalline compound 
0,H,{OH).OH(OH)SO,Na [112^. 

Beactims. —1. Potash-fusion forms p-oxy- 
benzoio acid.—2. Sodium-amalgam and water re¬ 
duce it to C,P 4 (OH).CH(OH).OH(OH).C.H,(On) 
[222°] and the isomeric di-oxy-isohydrobenzoin 
[198°] which forma the crystalline derivative 
0 ,H,( 0 H),(C,H 40 Ac), [192°], (Herzfeld, B. 10, 
1268; Tiemann, B. 19, 364),—3. Bromine ppts. 
C,H^t 2 ( 0 H).CH 0 [181°) and, when in excess, 
forms O.HJBr,0 (Werner, Bl. [2] 46, 278).-4. 
Boiling Ae.fi (3 pts.) forms C,H 4 (OAo).CH(OAc), 
[94°] (Tiemann a. Herzfeld, B. 10, 64; Barbier, 
C. B. 90,87).—6. Heating with HOAo and ZnCl, 
forms red amorphous C„H,,0„ which gives a 
violet solution in alkalis (Bourquin,B.17,603).— 
6. Ammonia forma an oily compound.—7. Aniline 
in ethereal solution forms C,H,(OH).CH;NPh 
[191°].—8. p-Toluidine yields the compound 
C.Hj(OH).CIH:NQ^, [213°]. — 9. Di-methyl- 
phenylene - diammer^resr nee to crystalline 
0^.(OH).CH:NO,H,)4Mo, decomposirg at 240° 
(Nath, B. 18, 674).— 10. {B)-Naphthylamine 
forms OA(OH).CH:NO„;H, [226°] (Emmerich, 

A. 241, 366). 

Acetvl (fsrt«o«rfeO,H 4 (OAd).CHO. (260°) 
(Barbier, Bl [2] S3, 62; C. B. 90, 37); (266°) 
(^ a. 6^° Formed from 0,H4(DK).C^ and 

liethyl derivative 0,H,(OMj).CHO. 
Anim aldehyde. Mol. w. 186. (248°). S.Gf. 
U Formed, together with anisic Acid, by 

oxidation of anethol or oil of anise (Oahours, 

A. Ch. [8] 14,484; 23, 864; Eossel, A. 164,26). 
Formed also by distilling caloiufn anisate with 
calcium formate (Piria,°A. 100, 105) and by 
methylation ofp-oxy-benzoio aldehyde (T. a. H.). 
Oil, forming'!'with H^BO, a crimson solution, 
turned violet on hearing. With NaHSO, it forms 
•sysMlUnq OtH,NaSO, aq (Bertagniu^ 4v 


268). BeatAlona. —1. .dleoMKcMtogA forms flit 
oorrespondimr alcohol and acid.—2. Alcoholic 
form 0„H^,0, [188°] and, at 
-10°, an isomeride [127°] Baumann a. Fromm, 

B. 24, 1442). Alc^olic H,S forma the thio. 
aldehyde [75°-77°], while ilooholio ammoruum 
sulphide forms a polymeria thioanisio aldehyde 
[92°] and the disulphide (0,Hj(OMe).OH,) A (B. a. 
F.).-^. iBodium-amalgam forms two ‘ hydra- 
nisofns ’ 0,H,(OMe).OH(OH).OH{OH).OAOMe, 
mel'dng at 172° and 126° Oamosadsky, Z. 1867, 
678; 1868, 643). Boiling dilute H^SO, converts 
the isomeride [172°] into 0„H„0, [95°] (Eossel, 

A. 161, 36). Zina and hydrochloric acid form 
0,H4(OMe).CH,OH and oryatalline 0„H„O, 
[216°]. — 4. „ Aqueous HOy (28 p.o.) forms 
0,H,(OMe).OH(OH)CN [63°], which yields 
0,H,(OMe).OH(OH).CO,H on saponiScation 
(Tiemaim Friedlander, B. 14, 1976).—5. Al-. 
coholic KOy yields anisoln.—6. Succinic acid 
vields O.H,(OMe).CH:CH.CH,.CO,H and 

C. H,(OMe).CH<JH.C(CO,H):OH.C,H.OMa (Fit- 
tig, B. 18, 2523).—7. Di-thio-glycol ^ves rise to 
0,H,(OMe).CH:S,:O,H, [66°] (Fasbender, B. 21, 
147(fl.—8. Aqueous ammonia pro.luces ‘ anis- 
hydramide ’ N,(OH.C.H,OMe), [120°] converted 
at 170° into orysvalline 'anisine 

which forma the salts HHCl aq and B',H^tCl, 
(Bertagnini, A. 88, 128).—9. Ethylene-diamine 
forma OJH.(NMH.O,H,OMe), [111°] (Mason, B. 
iK), 27&).—10. Aniline gives rise to crystalline 
C,H,(OMe).CH;NPh, — 'il. Ethylene - aniline 
forms C.H,(OMe).CH:(NPh),:0,H, [164°] (Moos, 

B. 20, 733).-12. o-Toluidine reacts, forming 
O.H,(OMe).OH:NC.H,Me [32°]. The p-isomeride 
[92°] is also crystalline (Steinhart,A.241,340).— 
13. Phenylene - di - methyl - p - diamine forme 

C. H,(OMe).CH:N.O,HJSMo.j [148°] (S.; c/.Nuth, 

B. 18, 874). — 14. Tolylene-o-diamine hydro-. 
chloride forms OmH,,N, 0, [162°-166°] (Laden- 
burg, B. 11, 1660). — 16. {$)-Naphthylamine 
yields 0,H,(OMe).CH:NC„H, [98°].—16. Acet¬ 
amide at 120°-180° forms 0,H,(OMe).CH(NHAo), 
[180°] (Schuster, A. 164, 80).—17. Beneamide 
gives CA(OMe).CH(NHBz), [192°].-18. Urea 
forms crystalline C,H,(OMe).CH(NH.CO.NH,)| 
and C„1^,N,0,.—19. Carbamic ether and HOl 
give O.H,(OMe).CH(NH.CO,Bt), (172°). 

Oxim C,H,(OH).CH:NOH. [65°]? Formed 
from the aldehyde and hydroxylamine (Laoh, B. 
16, 1786). White needles. Converted by Ao,0 
and by AcCl into C,Hj(OH).ON. Fields 
Cja,(ONa).CH:NONa3^. 

Methyl derivative of the oxim 

C, H,(OMe).CH:NOH. (a) - Isomeride [62°]. 
Formed from anisic, aldehyde and hydroxyl¬ 
amine (Westenberger, B. 16,2993; Ooldschmidt 
a. Polonowska, B. 20, 2407 ; 22,3102 ; 23,2168 J 
Beckmann, B. 21,768; S3,1687; MiUer, B. 22, 
2790). White plates, m. sol. hot water. Tastes 
sweet. Heated with AojO and HOI it gives 
C,H,(OMe).ON [61°]. NaOEt and benzyl chloride 
yield the (o)-benzyl other [46‘6°]. Ao,0 forms , 
0,H,(OMe).CH:NOAo [48°] (Hantzsch, B. 24,41), 
e^stallising in prisms. Phenyl cyanate forms 
C.H.(OMe).CH;NO.CO.NHPh [82°]. NaOMe and 
^el form 0,H,(OMs).OH:NOMe [48°] (246°).— 
(8)-Isomeride [180°]. Ppd. as hydtoohlonde 
by passing HOI into an ethMeal solution of the 
(a)-iEomeride. Blender 1:064161. Has no taste. 
Witb NaOBt wd benzyl chloride it yields Uw 
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oonverted b/ 


. ).OH:N6Ao mo] is 
Ns,00,Aq into the nitrile [60°]. 

Phtnyl-hydratidt 0,H,(OH).OH:NJaPh 
[178°]. Tufts oi nee^es (Bndolpb, A. 248, fO^. 

Phtnyl - hydratidt of th» methyl 
dtrivativ* Oja,(OMo).OH:NjHPh. [121°]. 

o-Di-o*y-bensoio aldehyde. m-Methyl de¬ 
rivative OA(OMe)(OH).CHO [8:2:1> |264°- 
268). Formed, together with vanillin, by the 
ootion of ohlorofonr^on a solution of guafaool 
in dilute NaOH (Tiemann a. Koppe, B. 14,2020). 
Liquid, volatile with steam; sol. alet^ol, ether, 
and benzene, nearly insol. Water. FeCl, colours 
(ts alooholio solution violet. 

Si-ozy. benzoic aldehyde q,H,(OH)jOHO 
[4:2:1]. {$)-Sesorcylic,aldehyde. P85°]. Formed 
by the action of chloroform and NaCCAq on 
resorcin (Tiemann a. Lewy, B. 10,2216). Needles 
(from water), v. sol. water, alcohol, and ether. 
FeCl, colours the aqueous solution reddish- 
brown. Beadily resinided. « ' 

0 -Methyl derivative0,'H.,l,0B.){0Me)CR6 
[4:2:1]. [168°]. Formed, together with the 
p-methyl ddHvative, by the action of chlortftorm 
and NaOH on 0,H,(OH)(OM^ [1:8] (Tiemanh a. 
Farrisins, B. 18, 2365). CAourless plates, si. 
sol. water. Gives white crystalline pps. with 
ammoniaoal AgNO„ and with FblOAc),. Fields 
an acetyl derivative 0,H,(OAo)((fMe)CHO [86°]. 

p-Methyl <fertoa<iweO,H,(OMe)(OH)CHTt 
[4:2:1]. [68°]. Foni&d by partial methylation 
of the aldehyde. White pistes, nearly insol, 
water. FeCl, colours its alcoholic solution 
reddish-violet. Gives pps. with ammoniaoal 
AgNO, and lead acetate. . 

Di-methyl derivative 0,H,(OMe),CHO. 
[68°]. Obtained by methylation, and also by 
oxidation of the di-methyl derivatives of (a) and 
(fl) umbellic acid with EMnO, (WilI,B. 16,2117). 
Needles (from dilute alcohol). 

Di-ethyl derivative. [72°]. 

Phenyl hyAraeide 0,H,(0H),0H:N.,HPh. 
[ 0 .168°]. Needles (Budolph, A. 248,104). 

Bi-ozy-benzolc aldehyde 
0,H,(OH),CHO [6:2:1]. Oentisic aldehyde. 
[99°]. Formed by boiling hydtoqniuone with 
chloroform and aqneons(18 p.c.) NaOH(Tieraann 
a. MtUlerf B. 14,198<>). Fiat yellow needles, v. 
sol, water. Gives a transient blue colour with 
Fed,. Yields gentisic acid on fusion with 
potash. Alcoholic aniline forms the anilide 
0,H,(OH),OH:NPh, crystallising in red needles. 

m-Methyi derivative 
C,H,(OM^(OH)OHO [6:2:1]. [4°], (248°). VJ). 
(H -1) 78'7 (obs.). Fo{med from methyl hy- 
droqninone 0,H,(OH)(OMe) [1:4], chloroform, 
and NaOHAq. Liquid, volatile with steam, soL 
water. Gives a blui*-green colour with FeOL 
AniUne yields OA(OMe)(OH)OH:NPh [69°], 
erystaUimng in red needles. The acetyl deriva- 
tire C,E[,(OMe)(OAc)OHO [6S°] crystallises in 
needles, and is converted by boiling Ae,0 into 
C.H,(OMe)(OAo).CH(OAo),. 

Di-methyl derivative 0(H,(OMe),OHO. 
[61°]. Volatile with steam. Not coloured by FeO^. 
m- Ethyl derivative 

OA(OEi)$OH)OHO [6:2:1]. [62°]. (38d^). 

Yduw prunns, nearly insbl. water. Oolonred 
vfad^ l» Fedr Yiddi 0»B;,(OEt){OA«)ClHO 

m. 


' Jii-ithyl dertvaUve 0,H,(t>Xi),OEO. 
m>]. (0.288°). Needles (T. a.Sj Huitzsoh, 
/.l>r. [2] 22,468). 

Bi-ozy-benioic aldehyde 
0«H,(DH),CH0 [4e8:l] v, PaoibcATzaHtiia iXiOi- 

BTSB. 

Tri-ozy^ensoio aldehyde. Tri-ethyl deri- 

vativeO^{OEt),CRO [4:8:2:1]. [70°]. Formed 
by oxidising the tri-ethyldsnyative 8f daphnetic 
acid with KMn<), (Will a. Jong, B. 17,1089). 

Trl-oxy-benzoio aldehyde. Tri-ethyl 
derivative 0,H,(OEt),OHO. [96°]. Formed 
Uby oxidation of the tri-ethyl derivative of (o)- or 
(fl),-®Boalotio acid with alkaline KMnO, (Will, 
B. 16, iyi2). Large crystals, insol. water. 

XA-oxy-^nzoio aldehyde. Tri-methyl 
derivafioe 0,H,(0Me),0H0. [114°]. Formed 
by oxidation of asarone (Butierow a. Bizza, J, p., 
19, 8). Needles, v. sol, not water. 

References. —BBOSio-,,CHLoao-, and Xono- 
ozv-BBKzoio AnnEair^. v 

m-OXY-BENZOPHENONE O,H5.06.O,H,(OH) * 
[116°]. Formed by the action of nitrous acid 
upon »t-amido-benzophenone (Geigy a, Eoenigse 
B. 18,2402). Needlts. , * 

^O.cy.benzaphenoae 0,H,.CO.O,H,.OH [1:4]. 
p-Bemoyl phenol. Formed by heating phenol 
with BzCl and ZnOl, (Grucarevitch a. Merz, B. 
6, 1246). Obtained also from p-amido-benzo- 
phenone by the diazo- reaction (Doebner a. Weiss, 
B, 14,184Cr; A. 210, 276). Needles or plates. 

Acetyl derivative [81°]. Needles (from 
alcohol) (Doebner a. Stackmann, B. 10,1970), 

Benzoyl derivative [118°]. 

Methyl derivative 0,H,.C0.0,H,0Me. 
[6^]. Four-sided prisms (Bennie, 0. J. 41, 
227). Possesses twooxims 0,H,.C(N0H).C,H,0Me, 
a stable oxim [1^,6°] yielding B'HCl, an acetyl 
derivative [68°], and a benzyl ether r?i°], and an 
unstable oxim [140°], which yields B'EOl [124°], 
an acetyl derivative [136°], and a benzyl ether 
[60'6°] (Schafer, A. 264,168; Hantzsoh, B. 24. 
63). 

Ethyl derivative 0,H,.00.0A0Et. 
[39°]. (above 800°). Formed from 0,H,OEt, 
benzoyl chloride, and AlOl, (Gattermann, Ehi- 
hardt, a. Marsch, B. 23,1208). 

Di-o-oxy-benzophenone OO(0,H,.OH)r [60°]. 
(o. 386°). _ Formed by heating dipnenylene 
ketone oxide with alooholio potash at, 180° 
(Bichter, J.pr. [2] ^8, 2‘i$; Uraebe a. Feer, B. 
19, 2607,1. Prisms or dates (from ligroinV— 
EHA": yellow crystals (from uoohol).—E^": 
crystals, v. e.'Jol. water. 

Acetyl derivative 0„H,Ao,0« [96°] 

(O. a. F.); [83°] (B.). Trisms (from alrahol). 

Benzoyl derivative a„H,Bz,0, [104°]. 

Methyl derivative Oj^UeO, [69°]. 

lA-methyl derivative [98° 

ffl.); ri04°] (O. a. F.).‘ Prisms. Forms thi 
txim C(NOH){0,H,.OMa), [188°]. 

Di-eljiyl ether 0„H,Et,0,. ^109“] 

Needles (from dilute alrahol). Jielu th 
phsnfl-hydrazide 0(N,HPh)(Oja,OEtt, [114°]. 
Oxim 0(N-JH)(ij,H,(imr [99°]. 

‘Phenyl-hydra^Hde 0(N,]^14(ChH.On 
[162°]. 

(^Oi-oxy-benzophenona . « ' 

>«:1]0,H.(OH).OO.OA<OH) [1:4]. [144° 

formed by heating saiioyUo aoU jitl^j^en' 





flW 

ma SbOI, *1 lao* 

88). Large yeUowpl*tei,aLf^ water. H 

0»^®*2K,n H 

Dl-j,.o*y-benw^MW»# 00{0fi^a.}r 

oxidation and saponification (Gail, -4.194, 834). 
a Bt iusing phenol-pHtlweln aith P^tesn 
m»e% ; P«kh^ardt,B. 11.1299; X 202 126). 

8. By heating aurfci with water at 2*®. 

Oraebe. B. 11. 

at 270® (Liebermann, B. 6, 961, 11, 

Sy the action ol HNO, on 
benzophenone (Staedel a. Sauer, B, 11,17*7). 

■>' Pr^rties.-Long needle., 

On tr^ment with PC3, followed by 
HjSO.it yields aurin. Bromine forma 0,.^iiBr,u, 

Btmoyl <Jer»ooH»a_CiW^.- 
Hethyl derivat%.v» C,AMe,0,. [H ]. 

, Needles (Bbsler, B. 14, 82^). Yields C,.H.^rA 
[181°) and at o^ [183°]. 

E thy I fO ri47<>i;! 
t Di-ethyl der%vat%ve 0„^t,0r [!« J- 

((&il) Jl31°] (Gattemant, B. 2^ o*^^'riC2»l 
(lB)-fe-oxy-hei«ophenone 0,jH„Or ' lly J 
Formed from di-nitro-benzopbenone [149 ] by 
reduction and application of the diazo- reac¬ 
tion (Staedel a. Sauer. -B-1®-^*. 900^ 
Acetyl derevattve C,.H,AoA- [90 J- 
Beneoyl derivative C,^,B^v [102 J 
Di-oxy-benzophenone 0,H5.CO.OrtH3(OH)j. 
ri45°]. Formed from di-benzoyl-p^ocatechin, 
Lci. and ZnClj (Doebner, A. 210,2bl). Needles 

BSillViuatiua C.,H.Bz,0.. (W 
Di-oxy-benzophenone 

TttnuyrJmcin. (144^. Formed from resorcin, 
B^l and ZnO at 120° (Doebner a. Stachntann, 

[i*n. 

0A(0H)!cacA(0HMi=^ [i®®2 

brlteating saUcyUo acid with resorcin at 200 
(m?B. ll 668) or by 

00(CA(OI?’S*S~’°*®^‘‘^ •* EtJ^ANTHONIO 

**”^Ma.oxy-bonzopfenono^ CO(O.H,(OH),)r 

A. 209, 270). Brown pbwder. 

dcetuZ derivatitte 0„II,AO,U,. L^oi J- 
«. OXY - BBHZOPHBBOHB 0 
LlffiiciD * Hethyl derivatiw OuH.jO, ».«. 
r H toMel CO.O.Hf.COja. AnmUfhMlow 

SS* ritt-l. F^e« ^ action of phthalio 

£iSlW«Si B@r 
'ZS’S U*, - )w;»K IS; 




Yield* a bromo- oonYSMYo i- 
fonna w-w-anthr^hinwe. 
zino 4 nat give* anthraorae. 

a/ A-^ n^kt A.ten • wmtl 


flwffeU&i with N*0^ •»)• 

sik zi,«it yi. sw“ ■«“ 

(containing 2Bq).—BaA .— ti n r - 

OXY-BBHZOYX ACStlC ACID C,H,0, M. 
O.H.-'’-'OCH(OH).COA [126^. 

nitroso.benzo 3 d acetic ether 

and' NaOHAq (Baeyer ....Pakin, Ba6,21W, 

C.J. 47,246). Small pnsma (fromwater).—AgA • 
OXY-BBHZOYl BEOKIDE. Methyl dery 
vative C,H,(OMe).GOBr. Formed from anisic 
aldehyde by oantions treatment witt broi^e 
SXurs, Loh. [B] 14. 486).. Silky .cr^t^, 
resolved by KOHAq into potassium anisate and 

potassitotomide.^ OHIOBIDB. Methyl 

derivative C.H.(OMe).CO01. (262°). SA 

ii 1-261. Formed from arasio acid and PO^ 
(Cahoura, A. Oh. fB) 28. 851).‘ Oil, converted by 
water into anisic acid. 

* OXY-BESZBEIC ACID OAHO. 

0 H (OH).CO.NH.OHrCOA [®- ®2® 

S a'e urine of do@i to which p-oxy-benpio ao4 
or hydro-jp-couroaric acid has teen ad^ister^ 
(BaumanS a. Herter, H. 1. 260; Schotten. H. 7. 
26). Prisms, Oa. sol. water. 

OXY-DIBEBZYI v. Oxt-Dt-rBsvxh-vsueite. 
o-OXY-BENZYL AlliOHOl 0,H,0, w. 
O.H.(OH).CAOH. Sahgemn. 
rfe”! 8. 7 at 22°. S. (benzene) 1-9 at 18 . 
i krmedby the hydrolysis of 
66, 37). by red“®i“8 by 

sodium-amalgam (BeiUt^, X. 128,179), -.2 

LaUng phenol with CH,C1> 
at 100 ° (Greene. Am. 2, 191. Tab es, v. e wl. 

hot water. FeOl, ® ““® 0 t 

aSOi forms saliretm 0„H„0, or a 

TOllowish powder, insol. water (Gerhardt, A.Ch. 
rai 7 216 • BeUstein, A. 117, Q41 Kraut, A. 166, 
Si).’ On’heating with glycerin at 100° it fo^ 
LliUne O..H.A [121-6°] oryst.ll.mng from 
water (Giaoosa, J.pr. [2] 

Methyl derivative 

(248°). B.G. ** 1‘120 (Cannizzaro a. Korner, X>. 

’^eIavI derivative 
(266°). Solidifies at 0° (BStsoh, M. 1, 62^ 
w-Cxy-benzyl alcohol [3:1]0,H,WH).0A0H. 
r67°l (o. 800°). A product at the wtion of 

wdiim-anmlgam on m-oxy-benzoic acid ^ Mid 

solution (Van der Velden, J. J®L 
White mass, v, sol. hot water. FeCl, gives a 

^°^^tyT’ derivative 
[66°]. (296°-802°). 017®*®!““®' 

Di-acetylderivativeCMAOAa).ORfiJie. 

( 0 .290°). Ou, soL alcohol and ethM. 
yi-Oxy-benzyl alcohol 

rilO®]. Prepared by slowly ad«i« J? 

8 p.d. sodium-amalgam to a solufaon <rf ^1 pA 

■ 1 _Im 1 A' 


.NaA's—KHA'^ 

*3,_ knkf 


o!iAV2aq.-^#4aq: 

lji.oxT-bewpfi9®®o* 
<JJ3i(O^^.OO.0^,.C0|B- t2W. 


Boo. sodium-amalgam to a soiumu** -j * r" 

r.»r. 5 rir 4 sS««iSS’” 


OXY-BQNZY£n)EKB-^C!B<R}l^UBtB. 


m 



yellowish 

__ __ sol. water. 

Di-aeetyl derivative 
0*H4(OAo).CHj.OAo : [76°]; small needlen; ▼. 
sol. aloobol and ethsr, nearly insol. water. 

Methyl derivative 0,H,(0Me).CH.j0H. 
Anisic alcohol. Mol. w. 138. [45®]. Formed, 
together with anisio acid, by mixing anisinalde- 
byde with alcoholic potash iCanniszard m Ber* 
tagnini, 4. 98,188 : 137, 246; » 2, 61). .Ob¬ 
tained also by methylation (Biedermann, B. 19, 
2376). White needles. HOlAq forms oily 
C.H.(OMe)CHjCa whence ,NaOMe forms the 
compound C,H,(OMe).OH,OMe (226°). 

Di.oxy-benzyl alcohol. Ethyl derivative 
0 ,II.(OBt)(OH).CH,OH [6:2:1]. [Cl°]. Formed 
by adding 6 p.o. sodiam-amalgsm to ^e cor¬ 
responding aldehyde suspended in vjpter. The 
product is acidified and shaken with ether 
(Hantzsch, J. pr. [2] 22, 476). Large thick 
tablets, changing at 100° into a brown amorph¬ 
ous mass. Acids Siso resinif/ it. 

Di-oiy-benzyl alcohol C„H,(OH)j.CH.OH 
[4:3:11. Methyl derivative C,H|oO,,t.e. 
C.H,(OH)(OMe).CH,OH [4:3:1]. Vanillyl aUo- 
hoi. [116°]. Formed by th%aotion of sodium- 
amalgam on vanillin (Tiemann, B. 8,1126; 9, 
415), Formed also by the action of emulsin 
on the glucoside C 8 H,( 0 C,H„ 0 ^( 0 Me)CH, 0 H 
[120°], a orystalline body (containing aq) pre¬ 
pared by reduction of giucosyl-vanillin (Tiemamf 
B. 18,1696). Prisms, v. sol. alcohol. 

Methylene derivative 

with sodium-amalgam and hot-water (Fittig a. 
Remsen, A. 169, 138). Long crystals, m. sol. 
hot water. 

iJefcrcncs.— Chlobo-oxv-benzvl alcohoi.. 

o-OXT-BE]!rZYt.AMINEO.H,(OH).CH,NH,. 

[125°]. Formed by heating its methyl deriva¬ 
tive with HClAq at 150° (Goldschmidt a. Ernrf, 
B 23 2744) and oy the action of dilute HjbO, 
fnd zinc-dust on o:H.(OH).CH:N.NH.C.H.Coi 
(Tiemann, B. 23,3017). Groups of white needles 
(from ether). Readily sublimes. Ferric chloride 
colours its solution deep v'olet-blue.—B'HCL— 
B'.H,PtCL2aq. [197°]. Golden needles. 

‘ Acet^ derivative 0,H.(OH).OHj.NHAo. 
[140°]. Colourless needles, sol. alkalis. 

Methyl derivative C,H,(OMa).CHj.NHr 
(224° at 724 mm.). Formed by reducing the 
oxim 0,H,(OMehCH:NOH in alcoholio sol^ution 
with sodium-amalgam and HOAo (Goldschmidt 
a. Ernst, B. 23, 2742). 

Yields 0 ,H,(OMe).CH,.NHAc. [97°].—BHCl. 
[ 160 °].-B'APtci, 2aq. [ISnOol^n plates. 

p-Oiy-bensylsmiine 0,H,(OH).OHj.NIIj aq 
[96°!. Formed froni j-amido-benzylamme, 
NaNOn and HCl (Salkowski, B. 22, 2143). 
Plate 8 r-B'Ha-B',H^t 01 . 2 ^: flat needles. 

Methyl derivative OA(OMe).CHjNHr 
• (222°) (S.); (236°) (O. a.,P.). Formed by re- 
duoing hydioanisamide in alooholio soluton 
with Bodiam amalgam (Steinhart* 886). 

Obtained also by reduction from the oxim 
aH,(OMe).pH:NOH (Goldschmidt a. Pol^ 
nowska, B. 20,2407). Liquid, sol. water, v^tile 
with steam.—B'ETOl. [230°].—B'HHgOl.i^. 

p00°], 8 »l 9 t.-B'JW’«Cl,. [210°]. Bright 


I veils w uaedles. Absorbs 00, ibomlha'iiirt lorm- 
tug woompound orystallising in needles [110°] 
{M. Oannizzaro, A. 117,240)7 

Acetyl derivative OA(OMe].OBrNBAo. 
[98°]. . 

Oi-o-oxy-di-beflsyl-amine RH( 0 H,. 0 ,H 40 B)r _ 
[170°]. Formed by reducing hydrosalioylamids' 
in alcohol^ solution with sodium-amalgam 
(Emmerich, A. 241, 349). Needle^V. si. sol, 
water. GWes an oily nitrosiigiine.—TB'JH^PtOl,. 

Di-p-oxy-di-)tf nzyi-amins. Di-methyl 
derivative (C,H,(OMe).CH,),NH. 484°]. 

Formed by the action of C,H,(OMo).OH.01 on 
I alcoholic ammonia, and also by reducing 
(C„H,(OMo).CH),Ny White needles. Yieldswi 
nitfosamine [80°].—B'HCI. [243°]. Flat.prisms. 
—B'jH.,PtCl,2aq. 

o-OXY-BENZYL-AHILISE 
C,H,(OH).CH,.NPhH. Phenyl-m-amido-wesol 
[106°]. Formed by reducing o-oxybenzylidene- 
aniiino with boiium.amglgam (Emmerich, ^ 
241,344). Needles or plates, si. sol. water. Us 
nitrosamine is oily.—fl'HCl. [131°]. -B',H,PtCl,. 
[184°]. M. sol, water. 

p-Oxy-benzyl-aniline. [208°]. Formed ina 
like manner (E.). Wnite needles.—B'.,Q,PtOr,. 

Methyl derivative 05 H,(OMe).CH.,NHPh. 
[65°]. Formed by reducing 0,H,(OMe).CH:NPh 
(Steinhart, A. 241,337). Prisms. Gives a nitros- 
amine [104°].—B'HOl. [168°].-B'AP‘C1.- 
DI-OXY-BI-BENZYL-BEHZEKE 
0„H,(CHPh.T)H).,. [171°]. Formed by reducing 
0,H,(COPh), with sodium-amalgam (Wehnen,B. 
9, 310). Satiny needles (from dilute alcohol). 
Yields C^„AcO, [97°] and 0*H„Ao,0, [144°]. 

OXY-o-BENZYL-BESZOIO ACID 0„H„0, i.e. 
0 ,EtOH(OH).C.H,.CO.,H. Benehydryl Mrb- 
oxylic KA^i amorphous.—B bA js From 

the qphydride andjbaryta. 

Anhydride C.H..OH<°"^‘>CO. [116°]. 

Formed by reducing o-benzoyl-benzoio acid with 
zino and HCl (Rotering, J. 1876, 696). White 
insoluble powder. 

Eio-Oiy-fn-bensyl-bensoio acid. [121^. 
Formed by reducing m-benzoyl-benzoio acid with 
Bodium-amelgam (Senfl, A. 290, 24®. Satiny 
needles in hemispherical groups (from hot water). 
Reduced by HIAq (127°) at 170 °Ho m-benzyl- 

benzoic acid.—NaA'4aq.—C^'j Saqj—AgA aq. 

Ozyw^.be&zyl-bcuBoio acid, [166®]. ^ Fowued 
by reducing p-benzewl-beifiloio acid (Zincke, A. 
101,102). Needles (from .hot water).—NH,A 
NaA'.-KA'.—gaA',6aq.-BaAV—A^'.: PP- 
Methyl ether MeA4. [110°]. Pnsms. 
Ethyl ether EtA'. OU. 
Oiy-bensyl-benzoic aSd 
C.H,.CH,.C.H.(OH).00.,H. [140^. Pomedftom 
benzyliphenol, Booium, and 00* iPatenio ^ 
Fileti, w. 8, 287). Needle* (from water), al. sol. 
hot wa^r.—AgA': curdy pp., si. sol. hot watat. 

DI-pXY-BEHZTL ETHYL XETOHE VXB- 
OXYLlB ACID. Methylene derivative 
CH,(0,CH,).CHj.C0.C„H,C0,p. 
tuAd. • [84°]. . Fonned by heating^-^Mlo- 
piperhydronio acid with arsons Ha|CQ, fWaui- 
stein, A. 227,83). Silky needles (&om<38iH- 

OsA',- AgA': flocculent pp._. 

oST-MHZYlIDiraB-ACSTOHljIUni 

AOPTONAMW*. eg 2 f 





OX;.BBN27Ut>ME'«iMll>6-BCNZOIU AOU). 


o-orr-Biwmnixirz-mAittDoaBirmio 
iOn» 0,HX0H}.0Hd».0JH,00JH. [ttO'l. 
Fonned ‘from saltoylie aldehyde and aqdeont 
m-lumdo-benzoio aeid (Sohifl, A. 310, 111)> 
Yellowish needier, t. e. Itol. alrohol. ' 
Amide 0„H„N,0. [186^. Oonyerted by 
boiling benzoio aldehyde into oiysttdline 
whence Ao,0 yields Ov^SjAa^NfO, 
[2^]. The glucosyL derivatWe ol the amide 
C,H„0,0.0.H,.CH!N.0.H,.C0NH, pi8»] is 

formed by the action oi helidla on m-ainido- 
bcnzamide. 

l>i-ozy-bensyUdeaa-a>smida-bensols sold 
C„H,(OH).OH:N.CA{OH)CO,H [6:2:1]. [246’].> 
farmed from oxy-amido-benzoio acid and eali* 
cylic aldehyde. Needles, v. e. sol. alcolul. 

SI • OXY ■ BXNZYLIOENE ■ OIAKISO-SI- 
FHEHYl.C.,H.[N:OH.C.H,OH]r [Ue^. Formed 
f'om di-o-amido-diphenyl and salicylic aldehyde 
(Beuland, B. 22, 3012). Yellow plates. 
o-OXY-BEirmiDFHE-A*IIJNB 
-CA(OH).<;iH:NPh. * [Ol'i]. 7. Oxt-bsszoio 

AimsBTDX. xhe p- isoineride melts at 191°. 

OXY-BEHZYIISENE-ANTHKONE. BthyU 
'etiur [173°]. 

Fonned from bromo-benzylidene-anthroloe and 
' NaOEt (Bach, B. 23, 2629). Yellow plates, ▼. 
sol. ether. 

OXY • BENZYUSENE . DICdBBAKIO 
ETHEB. Methyl derivative 0,(SJi,Oii^. 
C,H,(OMe).CH(NH.CO,Et),. [172°]. Formed 
from anisic aldehyde and oarbamic ether 
(Bisohoff, B. 7,1078). Needles (from dil. alcohol). 

OI .O- OXY ■ BENZYUDENE ■ ETHYLENE ■ 
OIAKINE O..H„NA»-«- 0,H.(N:CH.O,H,OH)r 
[126]. Formed iTom ethylene-diamine and o-exy. 
benzoio aldehyde (Mason, B. 20, 271). The m- 
methyl derivative [o. 118'h and its p- isomcride 
0,H,(N:CH.C,H,.0Me[l:4]),[lll°] are both crys¬ 
talline. 

‘ o-OXY.BENZYLIOENE-HALONIC AGIO. 
Methyl derivative C,H«(OMe)CH:C(CO.,H),. 
[178°]. Formed by heating a mixture of malonio 
aoid.C,H,(OMe).CHO, and HOAc at 100° (Stuart, 
0./. 68,142). . 

OXY-BENZYLIOENE-NAPHTHYLAIIINE 
C;adOH).OEfeNC,^,. The o- [121°] and p- 
[230*] compounds are formed from (3)-naphtbyl- 
amine and the corresponding oxy-benzoio alde¬ 
hydes (Emmerich', ^.^241, 3,^). 

ro-OXT-BENZYUFENE-OIIHIOOl^TCOILIO 
ACID CA(OH).CH(S.C^.COjH), [148°]. 
Formed from o-oxy-benzoio aluAyde, thiogly- 
e(dlic acid, and ZnOl, (Bongartz, B. 21,478). 

o-OXY-BENZYUO^-p-IOLOIOlNE 
OA(O^.Cp:NO,H,. [100°] (JaiUatd, Ji. 1866, 
428; «. Ozx^sNZoic ALDSanx). * 
OXY-BXNZYUOENE-DI-TfBXA 
O.H,(OH).CH(NH.COJiHJ, o. o-Oxt-xcnzov 

AUlXBi.SX. „ 

OXY-BENZYL-HALONIO AOID.* Ethyl 
derivative OA.OH{OBt).OH(COJH)r. [o. 

120°}. Fonned from bensylidene-malonie acid 
and oold alooholio KOH (Otaisen a. Orismei, A, 
218, IM). Ctyetalline. Split np si 120° into 
alcohol and ^nzylldana-malonto aeid [193°].— 


f, 9nziV«4BTX01l|0 


OZY.BB]»YL-l|XlKYI|^Y|rR;Fni^ 
nra OHjph.o<|;gJg*Hj><3i5t [iomt. 
Formed from phenyl-acetamidinehydroohlorids, 
ethyl-'acetoacetic ether, dilate (10 p.e.) NaOH, 
and alcohol (Pinner, B. 33,° 1638). Nsedles, m. 
soL water, v. e. soL alcohol. 

Oi-ozy-bensyl-methyl-ethyl-pyrimidine 

OH(C«I)(?h.O<^;^|^®gj^CEt [148»-169°]. 

Formed from''''ozy-phenyl-aoetanudine, aceto- 
acetic ether, and NaOHAqlPinner, B. 28, 2951). 
OXY-BENZYL-HEtHYL-PYBIHISlNX 

CH,Ph.O.^:^|^*gj^Oa [176°]. Formed 

from phenyl-acetamidine, acetoacetio ether, 
alcohol, and dilate (10 p.o.) NaOH (Pinner, B, 
23,16221. Prisms, m. soL not water. 

Ozy-bei yyl-dl-methyl-pyrimidine 

GH,Ph.O^:^J^^j^CMe. [181°]. Formed 

from phenyl-aoe(amidine, methyl-aoetoacstis 
ether, and NaOHAq (P.). M, sol. water. 
Oxy-di-beasyl-methyl-pyrimidins 

GH|h.O<^:^|^®g)>C.CHJPh. [19S°]. Fonned 

from phenyl-acet unidine, bensyl-acetoacetic 
ether, and NaOHAq (P.). Needles, insol. water. 
Oi.oxy-benzyl-methyl-pyrimidineC„H„N,0, 

•A CH(Od)Ph.C<”;gJ^^j>CH. [816°]. 

Fonned from oxy-phenyt-ncetamidine, NaOElAq 
and aoeto-acetio ether in the cold (Pinner, B. 
33, 2949). Long needles, v. sL sol. water, si. 
sol. alcohol, sol. acids and alkalis. — BTIOi. 
[217°]. Needles.-B'OA(NO,),OH. [176°]. 
AgO„H„N,0,: white 
Acetyl derivative 

CH(OAo)Ph.C<^;^^®gj^OH. [170°]. Formed 

by boiling with Ao,0. Yields Ag0„H„N,0„ 
B'HCl [188°], and B’0,H,(N0J,0H [160°]. 

Bentoyl derivative « C„H„BzN,Or 
[206°-208°].—B'HCl. [240°]. From the base 
and BzCl. 

Di-ozy-bsnzyl-methyl-pyrimidine. ra83°]. 
dot from potassium methyl-nracil and benzyl 
chloride (Hagen, A. 244,1). 

Di-orv-beBzyl-di-methyl.pytiaidine 

CH{OH)Ph.O<g;pj^gj^CMe. [168°]. Formed 

from oxy-pfaenyl-acetamidine, NaOHAq, and 
methyl-acetoacetic ether (Pinner, B. 23,3961).— 
B’HOAc; needles.—AgG„H„N,0,: white pp. 

OXY • BENZYL ■ {$) - NAPBTBILAIIINE. 
The following compounds have been prepared 
by reducing the piodfiots of the action ol (0)- 
naphthylamine on the corresponding aldehydM 
(SteiAhart, A. 241, 841;. Enunerich, A. 341, 
862):— 

1:2]0A(0H).CH,NHC,.H,. [147«3.r-B'HCl. 

(188°]. 

[1:21C,H,(OH).OH,N(NO)C,.H,. [166°]. 
[l:8]C.H,(OMe).CH_NH.O,Ja,. [93°]. (998°). 
[1:4]CA OH).CH,JiHO,Ji,. [117°]. 

[1:4]C,H, OH).CHrN(NOp,JH,. [142°]. 
fl:4]0,H,(0Me).CH_NH0,A. [ 101 »].-B'H 0 L 
• [196^.—B'JSJPtOL .—MitroeayfinS 

0,H.(0Me)Stt.NS0).0,X [18»^- 
on.teHmlMFBmiUO AOIB. Bsms. 
hydtylAeofhau^ oeUh 4*leifdr^f- 



pOTT. Fonned by 

the Mtion (rf ^ uid HClAq on beiuBoyl-i^ 
pbtheUe Mid (Zinoke, B. 9. 1768). N.;edle8 
(from dilute «Ioohol)R-Bad', 2iaq.-AgA.;: p^- 
eernlent ppv-Ktd'. [116°]. An leomene acid, 
obtained oy redaction of benioyl-terephthalio 
acid, loima Oa(C, JI.O,), 8aq (Weber,/.^878, 

**^*p.OXTJ»EltZTl-PHTHAUMft)IH* • 

Formed from the amido- compound by the diazo- 
reaction (Hafner. B. 28. 844). needles. 

Clonverted by cone. HOlAq at 180 intq a base 

^‘^c^JiEUZn-FraiDiira tetbIhydbide 

, (8).B*nc^(^pi^H>r- 

idme. 1118^ Formed by dfstiUing 8-aimdo.<i 

S^l-valericaoid (Aachan, -8.23.8696h Pearly 
plates (bom hot ■water). B 0,H,(N0,^0H. 


I'phe^litaooiiie Mtd. 

BaA', 8aq, and AgA', and the athar BtA.” ^M2 


[..THlOOABBIXniK 

From fM>zT*benBylftinin9> 
£S2,2144). Liqaidt 


OXT-BMlZ'ni-PYfilMlDlHB CABBOXYLIO 
ACID OH^h.C<^;®f>>p. [230^. 

Formed from phenyl-acetamidine, oaalacetjo 
ether, and (10 p.o.) «aOHAq (Pinner, B. 22; 
1627). Prisms, v. si. sol. water. 

OXT-BBHZYL-PYEOTABTABIO ACID 
OA-CH(OH).CH(CO^).CHMe.COA Phmyl- 

J^ta^ioaeik. Formed bom Wzo.c ^de- 

byde, Bodiam pyrotartrate. and AOaO at Ido 
(Pen6eld,A. 216, 119; Fittig a. Idebmann. A. 
266, 287). The acid splits up, at the moment 
of liberation, into water and anhydride. — 
CaO,,H,jO, 8aq.—BaA" 2aq.—AgA . 

AnJiVirids O.^.A- 
conic aU. [I'S?"]. Plates (bom 
A^„H„0«: erystals, m. sol. water.—BaA aq. 
—CaA". 

Iscmeride . _ ^ . 

OA.OH(OH).OMe(CO^.OH,.CO,H. Fom^ to- 
mtber with tb« preceding aA.id. Its salt Ba0,«Hi,O| 
U Rot by heating the anhyOridewith baryta-water. 

-“■'“■-y=“I 

Anhydride CHPh<^Q 

(194-6®). 'fields Ba(0uH„04)„ OaA',2aq, and 

. OXT • BBWZ'n-• ftlUHOlIHX OABB- 
OXYUO ACID. Bthyl derivative 


at 26 mm.). 

p.fXy-BK5ZY 

oA(OHmH^cs.- 

C8„ and J^l, (Salkowski, j 
sol. alkalis.* 

p-OXY BEirZTL-THIO 3BEA. ethyl de- 
rivativee OA(?Me) CH,.NH.CSJ!IH,. [96°]. 
(Ooldmhmidt a/Polonowska, B. 20, 2409). 

Di-oxy-dl-bensyl-thio-urea. Di-m%thyl 
Lderioaftoe (0,H,(0Me).CH2.NH),CS. [160°]. 

'* o-0XY-BEHZYL.p-T0mi»IBE 0„H„N0 U. 
C,H.(OH).CH.,.NH.O.H,Me. [116°]. Fomed by 
reducing o-cxy-benzylidine.p-toluidine in alco- 
boUo solutioii with sodium-amalgara (Emmerioht 
A. 241, 346). Crystals. Yields the methyl den- 
vative O.H,(OMe).CH,.NHO„H,Me [110<5 Md'a 
tetra-nitro- derivative [168°].—B'HCl. [147°]. 
B'APtCl,: reddish-yeUdwjaeedlpa. ^ 

p.Oxy-bon2yl-p-t(duidlne [186°]. Yields 
tCl, and.C.H,(OMe).CHrNHC.H,Me [68°], 
whence B'HOl [160°], the nitros- 

1 auine C.H,(OMe).OI\.N(NO).C,H,Me [108°]i. 

I p.O'ty-benzyl-o-toluidine. Methylaerivor 
tive. [65^. Triangular plates (Steinhart, A. 
241, 340). Yields an oily nitrosamine. 

o-OXY-BEKZYl-.UEEA C,H„N,0, U 
OA(OH).CH.,NH.OOJ1H,. [170°]. 
wanMg o-txy-benzylamine hydrochloride with 
potassium cyanate (Goldschmidt a. Ernst, B. iS, 
2745). Prismsi v. sol. hot water. 

Methyl derivative _ 

C.H4(OMi^CHrNH.CO.NH, [127*]. 
m-Oxy-bensyl-nrea. Methyl derivative 
[167°]. Needles (Goldschmidt a. Polonowska, 
B. 20,2409). • 

J-OXY-a-BENZYL-VAlEEIC ACID 
CH,(OH).OH,CH,.CH(CH,Ph)XOA Fomed 
bom nitroso-oxy-Wzyl-pyridine tetrahydnda 

and NaOHAq (Asohan, B. 28, 8697). Liquid, 
m. sol. hot water. 

y.Oxy-B-bensyl-valeric acid 




[147°]. Formed by 
reducing benayl-o-ni^p-bensoyl-malonio ether 

(Bisohofl, B. 22, 88m. , , „ „ . 

' OXY-BEEZYl-fluCCnflO ACIB 0 „H,j 0 ,»a. 
PhOH(OH).OH(CO,H).CH,CO,H. Its wits are 
formed by wanning the anhydride with bases. 
C*0„H„&..—BaA" 2aq.—Ag,A". 

01^h(0^t0H(C0,Et).CHjC0A Ofl. 
Anhydride OA'OH<Coxli) 
Phenyl^raeothc acid. m% Fonu^ by 
hastlDi wbum suooinat* with benxoio ^d^jM 
(Fittig a. Jayne, 

M**aeS(fromwater); oonTsrtedbyHaOKtinto 


salt obtained bom the lactone (Erdmann, A. 
264, 217). Prisma (containing ^). _ Melts M 
66° when hydrated. HClAqoonverte it into the 

lactone.-Ca{O.AA),4^.-^CaA,laq. • 

iootone Cjjj 

Oof by reduping bansyl-scetyl-propionie acid 
[99°] with sodium-amalgam, and boiling wie 
product with dilute H,g(p,. Large orystalB. 

DI-OXY-BFTANE OB:,(OH).Cmt(Om. 
n-ButyUne gljjcol. Mol. w. 90. (492 ). S.G. 
S 1*0>69. Obtained from •a-di-bromo-it-oatano 
by boiling with baryta^water (Grabowsky ^ 
fiaytsefl, A. 179, 826). Liquid, v. soL wafe. 

66,.146) and by the attioh of HCIM «> 
alcohol (Lwoff. Bl. [2] 48.112). Forn^ tljoto 
the al'iohoUo fermentation of au»r (Hejimngw 
a. Sanson, 0. B. 96, 94; 10«. 208). Does nrt 
Iona, an aoetal with aldehyde (LowmA. A. Ch. 
[6116,68). 


tu 


lH-«cr-batuM CBMe(OB).CHMe(OH). (184*). 
I’oMMd by heating e-bntylene oxide vith mtei 
at 100° (Eltekoff, J. B. 14, 873). Liqaid. 

Di^xy-butant OHM'4(Omrf!HrCHjOtf. tt). 
BtUylmt ptycd. (307°). 8,0. ^ 1-0389. Formed 
by t^oetion of • dilate, ilightly acid, solution 
of aldol by sodium-amalgam (Keknlt, B. 6, 68; 
A. 163, aiP; Wurt«> C. B. 87, 473). Thick 
liquid, miscible with water. Ac.O at 100° forms 
C.H.(OAeh (307°). S.G. « 1-OSP. HUq yields 
C.HJS 8.6. 4 2 391. 

Bi-oxy-butane 0,H,(0H)i. (184°). S.G. nj 
1048. Obtained, vid 0,H,{OAo), (o. 200°),'i 
frbm the crude 0,B,,Br, got from fusel -oil 
(Warti,''A. Ch. [8] 66, 463), Liquid, Ihiscible 
with water. >• ’ 


Bi^xy-butane CH,(OH).CHrCH,.CH,(OH). 
{fefrat?ietAyien« glycol. (204°). S.G. 1-011. 
Formed by the action of dilate E,S6, on tetra- 
—^methylene dinitramine. 04 H,(NHJS[OJ, (Dekkers, 
r. C. 9,401). • . 

Tri-oxy-Kitane 

CH,.CH(OH).CH(OH).OH,(;OH). « Butenylgly- 
txfifi. (173° at 27 mm.). Formed from orotoqio' 
aldehyde by reduction, addition of bromine, and 
boiling the resulting CH,.CHBr.CHBt.6H,OH 
' with water (Lieben a. Zeisel, M. 1, 832). Thick 
liquid with sweet taste. Ao,0 yields C,H,(OAc), 
(362°). Yields 0,H,{0H)4C1, C,H,(OH)cL and 
CAOCl (Zikes, K. 6, 348). 

Tri-oxy-bntsne 0,H,„0,. (240° at 18 mm.). 
Formed from isobut^l iodide by chlorinating and 
heating the resulting tri-chloro-butane with 
water at 170° (Prunier, Bl, [2] 42, 261; 0. B. 
99,193). Yields nearly solid C 4 H,(OAa)p 
Tetramxy-batane o. Ebxthmtb. , 

OXY-BUTANE TEIOABBOXYUC ACIB 
0Me(0H)(C0,H).GH(C04I).ce;,C04I. 

Lactone 0,H,0,. Formed by heating 
aoetosuccinic ether with ECy and HCl (Bach, A. 
234, 86). At 180° it yields pyroeinchonio an¬ 
hydride. — BaA". — CaA", — Ca,{0,H,O,)» — 

Bi-oxy-butane tetra-carboxylic ether 
CH{CO,Et),CH(OH).CH(OH).0H(CO.4Et)r 
Formed by^he action of malonio ether on gly- 
oxal in presence of cone. ZnCl, Aq (Polonowsky, 
A. 846, 2). Oil, not volatile with steam. 

Tetra-oxy-bntane tri-earboxylic acid 
C04lCHmH).CffiOH).CH{OH).C(OH)(CO,H), 
(147°). Formed by opidatien of levulose carb- 
oxjdie acid by dilute QNO, (Dull, B. 24> 348).— 
K.HA'". Large prisms.—Ca,A"', 6aq. 

OXY-BUTA^-FHOSPHONIO 'aCIB 
C,H,.CH(0]m.PO(OH),. [168°]. Fonned from 
iaobutyrio udehyde bf successive treatment 
With POl, and water (Fossek, M. 6, 640). Tri- 
metriociystdls ;a;ba:x^-97:l;3-94. * 

OXT - ISOBUTANE 8ULl°H0NI0 ACIB 
0He4OB).CH,SO49. !Formed from ammgnium^ 
SjJphitfl solution and isobutylene bromide or 
()H^r!OMe/}B (Gnaresohi a. Garzioo,‘Ann, 
<!»«»»./arwn [4] 6, 110; 9, 96).—BaA', IJaq.— 
RaA': plates (from alcohol). • 

BI-OXT-BUTYL-ltENZEHE '0„H,.0, t.«. 
C,HpCH(OH).0,H,.CH,Ott (200°)..^ Forded 
6y tne action of sodium-amalgam on an alcoholic 
Solution of C^.C!0.0,H4.0HG which is got 
Sum phenyl propyl ketone by successive treat-' 
Hunt with CtO^ and water GBureker, O.B. 94^ 
not. lf(ymp. Finns oily 0,X(OAo}, 


Dl-OXY-BOTAim. 

e ‘ e .0 

ISOBUTYl-o-OXT-BENZOlC ACID 

CiiH 4 j 04 H,)( 0 H)C 0 ,H [4:2:1]. Formed from 
and CO, at 140° (Dobrzyeki, 
J. pr. [2] 86, 891). Needles.-CaA', 6aq.— 
BaA',2aq : needles, v. sol. water. 

Ethers MeA'. [64°]. (266°).—EtA'. (276°), 
Oil.—C,HjA'. [68°]. Formed from the acid, 
pliondf, rnd POOl,. Converted by long boiling 
mtoC„H,A[«8°]. 

BI-OXY-BUIYLENE OtH.(OH), OrotonyU 
ene fycol. (197°). 8.0. 2 10616; 1-0465. 

Obtained by the action of boiling baryta on its 
formyl derivative which is formed when erythrite 
is distilled with formic acid (Henninger, B. 6, 
1060; A. Ch.«[6] 7, 216). Liquid, sol. water. 
Yields O.H,(OAo), (203°). 

BI-OXY„BI-BUIYL.BIK£IONE. 

^c^ue:S^>c<f^.SEko 

IH-methpl-oxetq^, (169*6® i.J.). 8.0. ^ *978. 
Formed, together with OOu. by heating its oarl^ 

(diraiouio acid) [130°] which is got by the action 
of NaOHAq at 90°iiOn ‘ divaloluctone,’ the pro¬ 
duct of the aotiou of NaOHAq on valeroloctone 
(Fittig, 266,128). Liquid. Volatile with steam. 
OXYBUTY&.MAIEIO ACIB. Lactone 

„ Propacomo acid, 

[124°]. Formed by distilling the bromide of 
propyl-itaconio acid with steam; the acid re¬ 
mains behind and is extracted with ether (Fittig, 

A. 256,108).—Needlea.-BaA'r 
OXY-ISOBUTYt-MAlONIC ACIB 0,H„0,».«. 

C4H,.C(0H)(C0.4I).4. [110°-114°]. Obtained from 
C,H„CCl(CO,Et).;and EOHAq (Conrad a. Bischoff, 

B. 13, 600; 14, 617; Gnthzoit, A. 209, 237). 
Deliquescent mass, v. e. sol. water. 

BI.0XY.IS0BUiyL.HETAFYEAZ0I,E 
C,H,.CH —Ns. 


0,H.41,0, U. ^ t910°]. 

Obtained by boiling with iilnte HOI the product 
(C,H,.CH(CN).NH.CO.NH,) of the action of urea 
upon valerio-aldohyde-oyanhydrin. Small white 
needles. M. sol. alcohol and hot watef, si. sol. 
oold water. Dissolves readily in alkalis (Pinner 
u. Lifeohntz, B. 20,2366). 

OXY-BUTYL SUCCINIC ACID. The salts 
are got by the action of bases onAhe anhydride. 

Sue-—BaA" 2aq.—Ag,A". Anhy¬ 

dride CHPr<^^^^^CH,. Propyl-para. 

conic add [.73-6°). Formed by heatingbntyrio 
aldehyde with sodium succinate and Ac,0 
(Schmidt, A. 266,68). Ndbdles (from ligroln). 
Yields heptenoio acid and oxy-heptoio lactone on 
distillation.—Ca(C,H, ,0,), 2aq.—Ba A',.—AgA'. 
Ethyl ether EtA% (o. 214° at 96 mm.). 

Oxy-isobutyl-tueoinie acid. 8 alts. — 
Ba(0,H:|,04,2aq.—Ag,A". 

Anhydride. Formed, like the preceding 
isomeride, nsing isobutyric aldehyde (Zanner, A. 
266,86).-Ba{0,H„0,),8aq,--0aA',2aq.-AgA', 
oxt - ButfBiiibiHE 04bJ,o a. 
0Me,j0H).0(NH).N^ The orystalwe hydro- 
ehlonde is formed from oxy-bntyrimido-e^l 
ether and NA (Pinner, B. 17,3009). It it T. U. 
Ml. water. 
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Aoio oMfi, t*.' 
0Ea5t(OH).OO;a;. MoLw.KM. Formed 
By tile sotion of raoSet Ag,0 upon bromo-n- 
Butyrio Mid {Neumann, A. 119,118; Friedel a. 
tf aobuoa, A. 120,479), and by toe notion of HOy 
and HCl on propionio aldehyde (Fisobibiteok, 
B. 9,1812). Formed also by reduction of ethyl- 
glyozylie aoid. Deliquescent crystals. Tielde 
propionic acid on oxidation (MatkovtaftoS, A. 
176,809: Ley a Popoff, A. 174f61).—Oa'A, 6aq. 
ZnA', 2aq. S. 2'3S at 18“.—AgA': prisms. 

Ethyl ether EtA'. (167° i. V.). S.G. « 
1-004; M -996 (Schreiner, f. 12,177i A. 197.21), 
Fields ethyl-glyozylic ether on oxidation (Atis- 
toft a. Demjanotf, C. C. 1687, 1157). Aoetyl 
deriTative OHEt(OAo).CO,Et (198°) (Gal, A. 
142,873). Bntyry’. derirative (2^°). 

Methyl derivative OH£tiOfte).CO,H. 
Formed from its Me and Et ethers which are 
made by the Mtion of NaOMe on bromo-butyrio 
ether (DnvaUer, 0. B. 86, 47, 1026 ; 87,981; 
88, 698; A. Gh. t6] 17,628).* Liquid, soL water. 
—AgA'.-MeA'. (160°-lB6°i.V.).—EtA'. (160°) 
p.) ; (148? i. V.) (Schreiner, A. 197,16),, 

Ethyl derivative OHEt{OEt).COp. 
Formed from its ether, -^ch is made from 
bromo-butyrio ether and NaOEt. Liquid, v. sol. 
■crater.—KA'.—BaA',.—AgA'.—MeA'. (167°).— 
EtA'. (168°-174°) (D.); (169° i,V.) (S.). 

Methyl derivative of the amide 
CHEt(OMe).CONH,, [78°]. Formed frrto 
CHEt(OMe).CO,Me and aloohoUo NH, (D.). 
Blender ne^es, r. sol. water. 

Ethyl derivative of the amide 
OHEt(OEt)CONH~ [69°]. Laminss, sol. water. 

8-Ozy-n-butyrlc aoid 

CH,.CH(0H).C^.C02H. Occurs in urine and 
blo^ of diabetic patients (Kulz, Zeit. Biol. 20, 
166; 23, 329; Minkowski, Er. 24, 163; Stadel- 
mann, Zeit. Biol.Si, 466; Wolpe, 0. C. 1887,277; 
Hugonnenq, B2. [2] 47,646; Deiohmiiller, Szy- 
manski, a ToUens, A, 228, 92). Formed by 
reducing acetoacetic acid with sMium-amalgam 
(WisUcenuB, A, 149, 206), and from propylene 
ohlorhydrin by successive treatment with KCy 
and KOH (MarkownikoS, A. 163, ‘237). Obtained 
also by oxidising aldol iqjth moist Ag^O jWnrtz, 
0. B. 76, 1166). Ihirk syrup, volatile with 
steam. * Deoomposas at 130° into water and 
(a)-orotonic Mid. When prepared from urine 
it is IfBVorotatory; [a]u=>-23-4.—NaA': very 
deliquescent needles.—ZnA',—OuA'.—AgA'. 

Ethyl derivative 

CH,.CH{OEt).CH,.CO^. (o.915°). Formed by 
tiie action of HGl pn ttie nitrile, which is formed 
by combining allyl cyanide with alcohol (Pinner, 
£. 12, 2067). 

Amide CIHrCH(OEt).CHrCONHr [71°]. 

■y-Ozy-n-bntyrie'Mla 

CIH,(OH).CHrOH,.OOp:. Obtained by the Mtion 
of boiling lime- or baryta-water upon its lMtone,| 
which is formed by treating suocinyl chloride, 
dissolved in HOAo and etiier, with sodium. 
Amalgam (Saytzeft, B. 6, 1256; A. 171, 270; 
/.pr. [21 26,66; Bl. [2] 87,640). Formed also 
from OH^.O^O^OB by sucoessive treat¬ 
ment with aloohoUe KOy and potash (Frfiltiing, 
M. 8,700), anB by boili^ oxy-eti^l-aoetoaoetic 
ether with eono. beryta-water (Ohanlatoff, A. 
126; 826). Liqt^ wlueh v^tiUses in Obe eold.* 
Volatile with steam. 8oL water. Forme the 


ladione slowly In the cold, more qnioUy -on 
heating. Ohromio Mid mixture oxidises it to 
sucoinio Mid.—EA'; deliquescent tufts.—NaA'. 
—(dried at lOO'O.—BaA', (dried at 110°): 
denoritic mass (Itom alcohol)! 

Lactone (206°). S.G. 

g 1-1441 ;*\f 1-1286. a'.B. (0° to 16°) -00086. 
mtti^lceUme. Formed ei aWe. %rmed also by 
heating the iMtonio acid ofVo*y-ethyl-malonio 
Mid at 120° (IROder, A. 227, 22), and by beating 
7 -chloro-butyrio Mid at 200° (fcnry, OfB. lOl, 
1168). Mobile liquid, miscible with water, but 
separated tberetrom by KfiO,. May be gon- 
vbrted into n.butyrio Mid by successive treat¬ 
ment with HI and sodium-amalgam. * 

a-Oxy.isobutyric acid (CHJ,C(OH).COjH. 
AeeUmic acid. Bulylactic acid. [79°]. (212°). 

Formation. —1. From acetone, HCy, and 
HClAq (Stadelcr, A. Ill, 320).—2. From bromo- 
isobutyrio Mid and ntoist Ag,0 or NajCKV-^l 
(Markownikoff, A. *146, %39 ; 168, 228, 261^ 


Fittig, A. 200,70).—3. From dimethyl oxalate 
by treatment with ZnMe, followed by water 
'Frankland a. Dupna, A. 133, 80 -, 136, 

4. By oxidising isobutyric aoid with alkaline 
KMnO, (B. Meyer, A. 219,240).—6. By oxidising 
di-oxy-pentane (amylene glycol) with diluted 
HNO, (Wnrtz, A. 107, 197).—6. By heating 
acetone-chloroform with water at 180° (Will- 
gerodt, Bt 16, 2807; Bl. [2] 39, 167). Hygro¬ 
scopic needles, v. e. sol. water, alcohol, and 
ether. Volatile with steam. Sublimes at 60°. 
Fields acetone and acetic acid on oxidation. 
Phenyl-hydrazine at 160° forms a ^-phenyl- 
hydrazide [162°] converted by nitrous acid into 
aenitrosamine [98°] (Beissert a. Eayser, B. 22, 
2926). 

• Salts. — BaA'r—ZnA',2aq : hexagonal 
plates, el. sol. water. S. -6 at 16°.—AgA': stel¬ 
late groups of nacreous scales. S. 7. 

Ethyl ether EtA'. (161°). 

Ethyl derivative {CH,)jC(OEt).CO,H. 
(180°). S.O. g 1-0211 -, }| 1-0101. Formed from 
CMe,Br.CO,H and KOEt (Hell a. Waldbauer, B. 
10, 449).-BaA',aq.—PbA',aq.—ZnA'r-AgA': 
plates: ft. sol. water.—EtAV (1656). 

Isopropylidene derivative OyB»0,».s. 
CMe,(O.CMerCOjH),. (197°un<*r.). V.D. 120-3 
(oalo. 124). Formed by the action of KOH (8 
mols.) on acetone-ohloroform (2 mols.) and 
acetone (1 mol.),a>r up9n a mixture of chloro¬ 
form (' mol.) and Metowe (2 mols.) (WUlgAcodt, 

B. 20, 2446; Engel, C. B. 104, 688). Liquid, 
converted into oxy-inobutyrio Mid by heating 
■with water. — CaA"L4aq.—BaA"(|aq.—PbA" 
(W.); PbA"2aq (B.).--ZuA"aq: small scales 
(W.); ZnA"2aq(E.). , 

ffitrilt V. Acnroins cvAUBmum, vol.i.p.Sl. 

Anhydride C,H„0, is. 0(CMe,,COP)> 
DUmtylacBc add. A product of the Mtion o^ 
alcoholic potash on chloro-isobutyrio aflid (Bal* 
biaim, f. 1878, 704 -, 1880, 789). Amorphous, 

V. sol. water.—Ns,A"; deliquesceifl. 

*a8-Di-oxv.bnt^o acid 

qHrCH(OH).CH(Offi.aO,B- [80°]. Fonnod^ 
Miling Womo-oxy-butyrio acid with water (0. 
Kolbe, J'.pr. [2] 26, 390), and by luting 8-methyl, 
glycidie acid with water at 100* in sealed tubes 
(Melikoff, J. B. 16, 626; S. 21,2066). Mass of 
slender needles, v. e. s(d. water, nolTolatils with 
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fttanu-rAgift needles. CHtss • tilvei mlaw 
when bo^ witli water. 

Ethyl ether BtA'. (o. SaS*). Liquid. 

Anhydride v. Mxmrii-aiirotDio Aoni. 

$y.Di-ox 7 -but]riie a^.d . r 

CHUOH).OH(OH).'t!HrCO,H. Butylglycerie 

oM. Formed from C^(OHj.CH(OH).CH,Cl by 
successive treatment wi& KCy and diiute HKO| 
(Hanriot, A. Oh. [6] 17,106). Formed also by 
wanning its'anhydiiad'with water (Melikoff, B. 
16, 2687). Thick liquid, T. sol. ^water, alcohol, 
and etber.—BaA.',; amorphous. 

Anhydride Butyl- 

glycidic acid. Formed from (jK-orotonio acjd 
by successive treatment with HOOl and alj^ohoho 
pota^. Mobile liquid. Unites with JQCl, fcrm- 
mg ohloro-oxy-butyrio acid [99°]. The ether 
oSitO, (146°-160®), S.G. "S •9931 is formed 
byUe action of sodium-amalgam on a mixture 
of epichlorhydrin and ohloroformic acid (Kelly, 
"-S:-!, 2226). . *“ 

” Di-oxy-lKibjityrio acid ’ 
CH,(OH).CMe(OH).COsH. [100°]. .Formed from 
a-methyl-glycidio acid (g.«.) by warming with 
dfkter at-100° (Melikoff, J. R. 16, 635). Prisms', 
V. sol. water.—KA' Jaq: small prisms. „ 

* Trl-oxy-isobutyric acid 
^OH,(OH)),C(OH).COJH. [116°]. Formed from 
glyoerose oy successive treatment with HOy and 
HOI (Kscher a. Tafel, B. 22, 106). Prisma 
(from alcohol), insol. benzene. HIAq followed 
byzino-dust yields isobutyrio acid.—CaA',4aq. 
—PbA',aq: needles, si. sol. hot water. 

A tri-oxy-butyric acid is also formed in the 
oxidation of gallic acid and tannin by dilute 
HNO, (Battinger, A. 267, 248). 

References.—Baotto- and OBLOEO-oxvBnivUo 

AGZiDfla 

8.0ZT.n-BTrTTB10 AUlKBfTDX v. Annou 

a-OKY-ISOBUTYSIC AXBBHYBE 
OMej(OH).CHO. (o. 90°). Obtained by boiling 
with HOAo the compound C,jH„0, formed by 
the action of NaOO,H, on iodoform (Gorbofl, 
J. pr. [2] 41, 243). Mobile liquid, oxidised by 
Agfi to oxy-isobutyrio acid [79°]. Forms with 
water a hydrate [o. 70°). Polymerises on stand¬ 
ing, fonning^rismi [o. 66°] v. sol. watSr. 

Bi-isobntyl derivative of oxyisobutyrie 
erthaldehyda * CMe,(OC.H,).CH(OH)(OC.H.). 
(126°). S.O. ® -9041. One of the products of 
the action of iodofoiw (or iodine) on NaOO,H,. 
Oil, with bitter taste. Oonveiflso by HOAo into 
isobdiyl acetate and oxjSsobutyrio aldehyde. 

OZT-BFTYBIO ijaOO-ETHTt'i ETHEE 
CMej(OH).C(NH)OEt. * The hydrochloride 
0,H,^0,HCl is formed .from acetone, HOy, 
alcohol, and HOI (Pinner, B. 17, 2009). It is 
ciyBtAlliiio* # c 

OZTBFTIBOCTAinilE t». Gounno-Dim-Mo 
lOXD. * 

OXtAlktrEtSB «. OumciRK. ' 

OZSbCAKPHOBo.OAMiHoaand Cahvboi^mio 
SCO. 

OXY-OAJ&EOBAHIO ACIB «. Oudho/oo 

|yCn>. • 

OXT-CAilPHOBIO Atnik «. CsHTHoiua aod. 

OZY-OAMPHOBIO AHEnrBBlSE v. Out- 

tBAXXO A0n>. • 

OZT-OAltPHOBOIilC AOID «. OuDBoaono 





. OZt-OAPBOIO AOm •. ^.Baxoio tea. 

OXTEBIOABBAILYLIO ^AOED. _ Afsfbyl 
derivative OjH,(i 
heating (O.H.)J0(r- 
(Schatzky, J. R. T 
—BaH,A'",2aq. 

OZT.OABBOSrnini v. Di-oxT-qumauRB. 

OZT-OABBOZTLIO ACID v. Bxnzxmx-tbi- . 
qomoNT. , 

Ozi-o^OABBOZY-PHEHYL-AOEXIO AOID 
0O,H,0.H,.0H(O£n.C0sH. Formed from 
CO,p.O,H,.CO.CO,H and" sodium-amalgam 
(Scherks, B. 18, 381). Quickly changes, when 
net free, to the anhydride (phthalide carboxylic 
acid) [149-6°]. 

Oxy-oarboxy-di-phenyl-acetie acid 
C.H,(00,H).CPh(0H).C0ja;. [ 0 . 80°]. Formed 
by warmirg benzil o-oarboXylic acid with alkalis 
(Graebe, B. n, 2003).—K^A" 2aq. 

Di-oxy-di-oarboxy-phenyl-aoetlo acid. Tri- 
ethyl, ether 0.H(0H),(00 JEt)r0H,.00.;Et. 
[98°]. Formed frorp acetone dicarboxylic ether 
and sodium (Cornelius a. Peohmann, B. 19, 
1448). Needles (from alcohol), insol. water. 

1 7.2XY - 0 - CAMOXY - PHENYL ..BDTYEIO 

ACID. Lactone 0„H,.0,. [121°]. Formed 

by reducing the anhydride of carboxy-benzoyl- 
propionio acid with sodium-amalgam (Boser, B. 
17, 2773).—Ag0„H,0..—Ag.,C„H.,0,. 

An isomeric* lactone [140°] is obtained by 
reducing phthalyl-propionic acid (Gabriel a. 
idichael, B. 11, 1681). — BaO.,H„Or — 

Ba(0,,H,0,),.—AgC„H.O,. 

OXY-CABBOXY-PHENYL-PBOPIONIO 
ACID. Bocfone 0„H,0, i.e. 

O -CH,.00,H 

0 . Formed by reducing 

phthalyl-acetio acid with sodium-amalgam, 
and acidifying (Gabriel a. Michael, B. 10, 
1668,2200). Needles (containing aq). Yields 
AgC,AO„ Ag.A,H,0.. and BaOj.H.0.2aq. 
Tri-oxy-carboxy-phenyl-propjomo aold. 

.-, CH!j.CO,H 

Loctone [4:3:2Jc,Hj(OH)j^^^^O 

[228°]. Formed by reducing its di-methyl de¬ 
rivative (meconic-aoctio acid) with HI and P 
(Liebermann a. Kleemann, B. 19,2293). iTables. 
Gives a blue colour with FeGI,. 

Ethyl ether UK'. [o. 131°]. Crystalline. 
OXYCHBYSOftDINONE v . CHBVSOquiNONB. 
OXYCINCHEHE v . Cincbbne. 
OXYCINCHONIDINE «. OiNOiftNlDDlE. 
OXY-CINNAMIC ACID v. ConMABio acid. 
o-Oxy-einuamio acid. 0,H,.GH:C(0H).C0,H. 
Formed in small quantltjr in the preparation ef 
the isomeric phenyl-glycidic acid by the action 
of alcolfolio potash on 

(Pldchl, B. 16, 2821). Eeadily decomposes, 
yielding phenyl-acetic aldehyde and di-oxy- 
tohenyl-propionio acid. 

Phenyl derivative 

C,H.CH:C(OPh).CO^. [180°]. Formed by 
heating sodium phenoxy-acetato with bensoio 
aldehyde and Ao,0 (Oglialoro, 0. /. 40,276). 
Prisms.—AgA'; prisms (from water). 

(0,2,l).Di-oxy-einiiamlc4eld . . 

[8:2:1]CA0H).CH:CH.C0^ 

• , Anhydride OA(OBX^!^, m-Ott 
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mimaftit., [S80*-#Sll*]. , Foiinei b? heating 
pjrTOoateohm with malic acid and HjSOt (Bez- 
eari, O. 16, 34). Needles, si. sol. cold water. 
Mduoes salts of An, On, and Ag. 

(4,8, l)-Si-oxyH;jnnamio aoid «. Oaiteio 
aem, • 

(d, 3, l)-Di-oxy-einnamio aeid 
[6:3:l]aA(OH),CH:CH.CO^. 

Anhydride [e 

[260®]. Formed by Jfeating a mixture of iJ^dro- 
quinone, malic acid, and H^SO, (Pechmann a. 
Welsh, B. 17,1648). Needles, v. apl. alcohol. 
Fields an acetyl derivative [147°] crystal-T 
Using in needles. The methyl derivative I 
[108°] is got irom [6:2:1] 0,H,(5Me)(0H)CU0 
by boiling with AOjC.and NaOAo (Tiemann a. 
Mailer, 14,1996). * 

0 -Methyl derivative • 


diazo- reaction (Sehneil, B. 1?, 1387). Crysta’s. 

Di^ntethyl derivative 
0,H,{0Me),CH:CH.C0jH. [143°]. Obtained by 
methylatii^ the o-methyl derivative. Needles. 
Yields di-methyl-gentisio aldehyde on oxidaiion 
with KMnO,. * „ 

( 4 , 2 , l)-Di-oxy-oinnaniie aoid p. UuBEnLio 
Aon>» ^ 

ap-di-oxy-oinnamio acid. Pnenyl-methyl 
derivative C,H 4 (OMe).CH:C(OPh).CO.ifi 

[200°]. A product or the action of anisic alde¬ 
hyde a^ AojO on sodium phenoxy-acetate 
(Valentiw, 0.14,147). Beotangular tablets, sol. 
hot alcohol.—MeA’. [100°]. Laminss.^ 

Anhydride of the phenyl derivative 
0„H„0,. [113°]. Formed from salicylic alde¬ 
hyde, AOjO, and sodium phenoxy-acetate (Oglia- 
loro, 0. C. 1887, 1164). Yellow prisms, v. si. 
sol. hot water. 

Tri-oxy-ciimamic acid v. .ffisconKTio Aom 
and Daphsetin. 

Tetra'OXj’Cli^ftiBic add. Di-methyl 
methylene ether 

C,H{0,CHJ(0Me),CH;CH.C0,H. ^96°]. Formed 
from apiolio aldchyd©* Ao^O* and NaOAc (Cia- 
mician a. Silber, B. 22, 2486). Small yellow 
needles (from hot aloohoit^ si. sol. ether and hot 

water. • . _ _ 

0XY.0INKAUIC ’AIiDZHYDB v. Ooumabio 
A nnximiic. . , , , , 

Di-oxy-einnamioaldehyde. Methyl deriva¬ 
tive V. Febvlw AimBHXDa. 

OXY-CI»N(n,INB 

0,H,N,0 ie. [226°]. Formed 

by heating its carboxylic acid at 260° (Eiohter, 
B. 16, esQ. Small prisms, v. sol. aicoh(4 and 
ether, si. qol. water.* May be sublimed. Sol. 
Na,CO,Aq.—B'^,PtCl,: small prisma. 
Oxy>cinnoUne oarbozylie acid 
.C(OH):g.CO,P 

. - J(-=rr-N . 

o-diaao-phenyl-propiolio acid by beating with 
water at 70°. Oolonrless needles or scales, sol. 
HOlAq, si. sol. alcohol, nearly insol. water. 
OXY-OITBAqOHIO AOID 0,H,0. i-e. 

Formed from citra- 

sonlc acid by successive treatment with BOOl 
ihd alkalis (MorawsU, /, pr. [91 10, 69: 11, 




1 480g Seherko, A, 337, 388$ Michael, I.pr. [2] 
40, 171; Melikoff a. Feldmann, A, 263, 89). 
Prisms (containing aq). Hot water converts it 
into propionic aldehyde and CO,. With EDBr it 
fomfa OjHrbrOp [166*1. HCl yields, in like 
manner, CO,H.CClMe.CH(OH).COJE[ [162°]. , 
Salts.- (NHJ,A".—(NHJHA".— KHA".— 
BaA"4aq.—SrA"4aq.—PbA"4iaq. 

Ethyl ether Et,A''..'(266*). aG.81'1876; 
14 1-1167* O.E. (0°-22°) •0db8607. 

OAY-CITKjtl ACID 0^0. 
0,H,(0H),(C0,H),. Occurs in beetroot’jldpp- 
mann, B. 16,1078). Formed from aoonitic acid 
by successive treatment with HOGl and li^a- 
water (Pawolleck, A. 178, 160). Deliquescent 
mass, 4 . e. sol. water.—Salts: Ba,A*',6aq.— 
Oa,A*', 9aqt '-Ca,A"', 10aq.-Cd,(C,H,O,),6aq.— 
Ca,(C,H,0,).,xaq.—Et,A"': oil with bitter taste. 
OXYCOBALTAMINES e. vol. u. p. 224. '' 

OXYCOMENIC ACID v. Combnio acid. 
OXY-CONICElNE o.tlosinNB. 

OXY-COPAIVIC ICID V. CopAi.io AOin. 
OXY-COTTKABIC 


OACS- 


[c. 266°]. Formed from 


V. Di-oxx-viHitAiao 
ACID V. CvuABnzo 


ACID 

Acn>. 

* OXYAlOFUAmiO 
Aom. _ ** 

OXY-COCMASIH ti. Anhydride of Di-oxr- 
ciNKAMio Aoin and DiniEixjFEBOint. 
Oi-oxy-coumarin v. Dafhxetin. 
OXY-CODMAHONE V. Ooumabonb. 
O-OXY-tEOTONIC ACID. Methyl derioo. 
ffue CH,.C(OMe):CH.CO^. [128-6°]. Formed 
from 3 -chloro-orotonio acid and NaOMe (Fried¬ 
rich, A. 219,327, 834). Crystals, insol. water. 

Ethyl derivative CH,.C(OEt):CH.CO,H. 
[1M*6°]. Formed from OH,.CC!:CH.CO.,Et and 
almbolio potash. Prisma, v. sol. alcohol and ether. 

plates.—5A'3aq: needles.—EtA'. [30°]. 
Decomposed by dilute H 2 SO 4 into acetone, 00,, 

Phenyl deriocti vs CH,. 0 ( 0 Ph):CH.C 02 H. 
[150°]. Formed by heating sodium 3-ohloro- 
crolonate or g-ohloro-iaocrotonate with NaOPh 
(Autenrieth, A. 264, 240). Crystals, v. si. sol. 
Lt water. Yields 0 H,. 0 ( 0 Ph);CH 2 (162°) on 
heating. • *. . • j, j • 

The above compounds may bo viewed as den- 
vatives of acetoaoetio acid (j. t;.).^s ^ 

/ 3 -Oxy-isoorotonio aoid. This acid is not 
known in free state, lor, Uks the preoedmg 
isomeride, it wouM at enef change to aceto- 

acetic a<-’d. * - , , 1 * 

Methyl ether of tbs methyl deriva¬ 
tive CH/c(dMe).OH,.CO,Me. £76°). S.G. U 
1-0236. Formed from CH,:C 01 .CH 2 .COjMe and 

NaOMe (Enke, A. 256, 206). . 

Methyl ether of the ethyl derxvateve 
CHjiGiOEVoHrCOjMe. [12°]. (196 ). S.Q. “ 
*999.^ 

Ethyl ether of tlte ethyl derivative 
t!H2:df0Bt).CHrC0^t. [29°]. . (195i.o«.), 
Formed irem O-ohloro-isoorotomo ether and 
NaOBt (Koll, A. 249, 324). Plates. * 

P^ovyl derivative of the methyl stAsi 
CBU 0 ((:)Pr).CI 4 CO 2 Me. ,(230°). S.G. -961. 
TsobwitfZ d6r%Sativ$ of th$ 

stfcsr CH;:C(OOA).OHrOO.Me.^ (268°). 8.6 

o-Oxy-itocretonic acid. Nitrila 

fin,-ng.CH(OE^.ON. Formed froi% acroIM* 
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KOt, and BOAo (Lobqr d* Bn^n, B. T. S. 4, 
S38). Oil. 

Iiomarldti ». OxT-UTHioatiiM taa and 

USmOAOXIlO ACXD, ( 

OXTCUKEHE e. OnixiioL. 

Si-exy-oomane, Di-methyl derivative 
(346°). Formed' by the 
araon of sclivuu oir' -vs alooholio solution of 
0^,(0,HJ(dMe), (368°), vhioh is got by boiling 
the isomerio methyl ether of eo^'^nol irith alco¬ 
holic ](fotash (Ciamioian a. Silber, B. 38,1164). 
Colourless oil. 

m-Si-w-oxy-4-onm«ne 

O^CHJ(CH,.OH), [4:8:1]. [77°]. Formed Hy 
boiling M-di-a>-bromo-4'-comene with tf^ueous 
Na,00,. T. sol. water and alcohol, r^.. sol. dther 
(Hjelt a. Oadd, B. 19,867). 
c, Isomeride v. HTDSo.<)-ctnioqoDioNi. 

Tri-oxy-oumene. Di-methyl derivative 
£!,H,(0^,){0Me),(0H)., (378°). Formed by 
ceduotion of iso-apid, (Ciamioian a. Silber, B. 
38,3286). ^ck Uqnid, sol. KOHAq. 

Isomeride v. ?tovth-rtVioaaaAiu 
r OXT-CUUIDIBE v. Ahico-cuhsnol. 

‘dXl(>t-CVHIinC ACID 

CAP»(OH).CO,H [3:2:1]. [94°]. Formed from 
o-propyl-phenol, Na, and CO, (Spioa, J, 1878, 
6M).—BaA', 2—FbA', 2Jaq.—AgA': pp. 

Oxy-n-onmmic aeid 

0,H,Pr(0H).C0.;H [6:2:1]. [98°]. Formed from 
p-propyl-phenol, Na, and CO, (Spioa). Coloured 
violet by FeCl,. —BaA', 8aq.- FbA', 2aq.—AgA'. 

Oxy.onminlo aeid 0,H,Fr(0H).C0^ [4:2:1]. 
[98°]. formation, —1. By fusing oarvacrol with 
potash (Jacobsen, B. 11, 1063).—3. ^ fusing 
isooymene sulphonio acid with potash (Jacobsen, 
B. 12, 432).—3. From amido-ouminic acid "by 
the diazo- reaction (Widman, 19,270). 

Properties.—Flat needles or leadets. Con- 
verted by HCl at 190° into m-propyl-phenol [26^ 
(328° i.V.). FeCl, gives a reddish-violet colour, 
lieldi GaA', and BaA',. 

Oxy.enminio aeid 0A^(OH)C0,H [4:3:1]. 
[141°]. Bormatim. —1. From amido-cuminic 
acid (Cabours, A. Ch. [3] 63, 338; Lippmann 
a. Lange, 13,1862).—2. Among thp products 
got from thymol by potash-fusion (Barth, B. 11, 
1671).—8. By. oxidation of potassium oumyl- 
snlphate CjHjMePr.O.SOaE [1:4:3] or cumyl- 
phos^ate 0,H,M^r.0.P0,^ [1:4:3] with alka¬ 
line KMnO„ and ss^ov^'Ocatif n of the resulting 
sulphate or phosphate/Heymann a. Kfinigs, B. 
19,8306). 

Prqp^tiee.—Slender,,needles,‘si. sol. cold 
water. Not attacked by eonc. HCLAq at 300°. 

Salts. — NaA'Saq. u- Na,0„H„0,l^aq. — 
BaA',aq.—CdA',aq.—AgA': white pp. 

Ethyl ether BtA'. [76°]. Brisms. 

Ethyl derivative 0,H,Fr(OEt).BO,H. 
[140°]. Crystalline powder.—CdA'r-AgA'. 

Oxv-p-eumlnie aeid 0,H,Fr(OH)CO.B (8:2:1].*' 
[73°]. Krmed. together with C.H,Pr(OB) (OOJfB, 
[%6°], fro^i isopropyl-phenol, Na, and CO, 
(Fileti, 0. 16,126). Colourless nee£es. FeCl, 
colours it violet. * 

Oxy-o-cuminic acid 0,E,Pr(OH)CO,H [6:3*.l]. 
[131°]. Obtained fromp-isopropyl-phedol.sodium, 
andCO,(Pateiao,J'. 1878,806)! Formed also by 
fating m-isooyinenblwiih EOH (Jesnnm, B. 19,• 
1416). Flat needles. Fed, colours its solution 
dpep blaisK-vidtst.—OaA'r—BaA'ir—AgA'. 


An isomeride [166*-1'70°] Is got by tusiog/l- 
^;^ene sulphonio acid with potash (Jacobseny 

Ox^.^i-onminic aeid 

C,BMe,(0ja)0O,H [6:6:8:3:11. [181°]. Formed 
from sodium if'-cnmenol and GO, (Erohn, B. 31, 
884). Needles, v. sol, ether. 

Ox} iFeufflinle aeid 

C,HMe,(OTa)COt|[[l:3:4:6:6]. ^48°]. Forinsd 
by fiising durenol with potash (Jacobsen a. 
SchnapauS, B. 18, 28441. Small needles, neatly 
insol. cold water. HClAq at 200° yields t-cn 
♦menol [93°J. —OsA',2uq: prisms, si. sol. cold Aq. 
Di-oxy-it-ouminio acid 

0,Me,(0H),C0.H[6:4:8:6:3:l]. [210°]. Formed 
by reducing ib-c'nmoqninone carboxylic acid with 
zinc-dusband aqueous NaOH (Nef, B. 18, 3498; 
A. 237, 18; <^0. J. 63, 428). Needles, m. sol. hot 
water. Beduces ammoniacal AgNO,. Its alka¬ 
line solution turns violet in air. 

Ethyl ether Etk'. [109% Needles. 

" OXY-iy-CUMlNIC ALDEHYDE 0„H,,0, ».«. 
0JHMe,{0H)CH0[8:8:3:2:l]. [100°]. A product 
of th% action of chloroform and NaOHAq upon 
^-Chinenol (Auwera, B. 17, 2976). Needles. 

D1.0XY-DI.+.CimYL 0„H„0, ».«. 
0,HMe,(OH).C,BMe,(OH). [173°]. Formed in 
the preparation of <)<-cumenol from d'-cumidine 
by the diazo- reaction, and also by oxidation of 
d'cumenol with dilute HNO, (Auwers, B. 17, 
2982; 18,2659). Crystals, lieldsadi-bromo-deri- 
vative [187°] and a di-methyl derivative [126°]. 

a-OXY CDMYL-ACEIIC ACID t.e. 

0,H.Fr.CH(OH).CO,H. [168°]. Formed from 
enminic aldehyde, HCy, and HCl (Baab, B. 8, 
1148). Needles.-BaA’, 4aq.-PbA'r 
Oxy-di-onmyl-acetic acid 
(0,H,.C.HJ,C(OH).CO,H. [120°]. Formed from 
C,H,.C,Hj.CO.CO.C,H,CjH, by potash-fusion 
(Boesler, B. 14, 326). Needles.—BaA',. 

OXY-ODMYL-ACEYLIC ACID C„H,,0, i-e. 
C,H,(C,H,)(OH).CH:CH.CO,H." The (4,2,1). 
add [176°] and the (4,8, l)-isomoride [200°] ate 
formed by the diazo- reaction from the corre¬ 
sponding amido- acids. Both are crystalline 
(Widman, B. 19, 268,417). 

DI-OXY-DI.CD]m,-PYBAZINE DIOABB- 
OXYLIC ACID e 

Formed by boiling CH,CLCO.NH.C,HJPr.CoCMe 
with alooholio potash (Abenius, J. pr. [2] 40, 
440). Insoluble powder.—Et,A"J* [198°]. 
OXYCYAHCONIINK v. Cianconhot. 
OXYCYANETHINI^,®. Cvanbthd™. 
OXY-CYGLOFIN 0„H,,O,r A gluooside in 
Cape Tea split up by dilute acids into oxy- 
cyclo^ic acid 0„H„O„ aid glucose (Greenish, 
Ph. [3] 11,669). 

DI-OXY-DICYHYL 0„H»0,*a. 
O.H.,Me(C,H,)(OH).C.H,Me(C,H,)(OH).[166‘6°]. 
Formed by oxidising thymol with iron-alum 
(Dianin, J. B. 14, 136). Prisms or tables (con- 
taining aq), v. sol. aloohoL 

OXY-CYHYL-ACBYLIC ACID C„H„0, ie. 
[2:6:6:1] C,HaMe(CJI,)(OH).CH:CH.CO,H. The 
ai&ydride [63°] (220°-230°) is fmuneddiy heating 
thymol with malic acid and H,SO, (Fechmana 
a. Welsh, B. 17,1647). 

The Ucmerie (2,6,4, !)■ add 380°] is formed 
from thymotljS aldeh^e, NaOAo, and Ac^O 



(Sotok, 9. 16, 21i 
zncthyl derivative I 
DX-OXT-BI-OYl 


OXY-KDfiEN YlUAMlBO-l^inrL-MjBftOAPl’Al^. 

•Si). 


It yields a eryetslllne 


Yl-ETHAiri! CUH«0, it, 
OHi.OH(0,.H,j.OH)- [186°]. Formed from 
thymol, ^aldehyde, obloroform, scd SnCl, 
(Steiner, fl. 11,_287). Needles (from eeimene). 


Yields 


lEt), end 0. 


:OAc), 


/CMe(OH).i 

<'CMei- 

(CH, 


. [ 100 °]. 

Dl-OSY.iI-CyilYL-EfKYtESE , t 
CH,;C(0,,H,,0H),. [171°]. Formad, together with 
the preceding body, from CCCCH(C,.H,!DH), 
by boiling with alcwol and zinc-dust (Jaeger, 

B. 7, IIM; O. J. 81, 263). Oiidised-by alkaline 

K,FeOy, to [216°]%nd [216°]. 

DI-OXT-DI-CYMYI. SULPHIDE 
(C.H,MePr(OH)),S. [163°] (Tassinari, G. 17,83). 

DI.OXY-DECA»E,0,oH.aOr Decylent glycol. 
DiamyUne glycol. The diacetyl derivati\^, formed 
firom di-bromo-decane and AgOAi^ yields on 
saponification with KOH the anhydride O^H^gO 
(dnunylene oxide) (Bauer, J. 1802,460). 

Di - oxy - decone CMeft (OH).CMoPr(OHl. 
Methyl propyl pinacone, (c. 223°). Formed 
from methyl n-propyl ketone, water, and Na 
(Friedel, Jf 1869, 6131. Dilute H,SO, co*erts 
it into the pinaeolin C|„H .„0 jl 86 ° nncor.) 
(Szymanski, B. 19, 163*). The isomeric 
CEt,{OH).CEUOH) [28°] is formed in Uke 
manner from di-ethyl-ketone (Schramm, B. 16, 
1684). • 

Tetra-oxy-decsne. Anhydride • 

S«l*r-//\TT\ AITT 

>0. (270°). Formed from 

and sodium-amalgam in presence 
of a" dilute acid (Combes, A. Ch. [ 6 ] 12, 230). 
Liquid, v. si. sol. water. 

7 .OXY-DECOIC ACID. Lactone 0,oH„Oj i.e. 

(281° uneor.). Formed 

from bromo-decoio acid and NajCO, (Schnee- 
gans, A. 227, 92). Yields Bs(0„H„0,), aq and 
AgO.gH.gO,. 

O5^.deoolo a»ld CH,Pr.CH(OH).CHPr.CO,H. 
[120°]. Formed from isovaleric ether and Na 
(Wohlbriiok, B. 20, 2332). Needles, v. soL hot 
water.—BaAV—AgA'iAgOH: amorphous; 
Oxy-deeoio acid 0,gH,p, t.e. 

C, H,.0H(0H).CH(0,H,l.Cb,H. [120°]. Formed 
by the action of alcoholic potash at 110 ° on 
C,H,.CH(OEt).CH(CA).CO,Et, which consti- 
tutes half the product of the action of sodium 
on isovaleric ether (Hantzsch, A. 249, 64). 

DI-OXY-DECYIEHE. Di-valeryl - dsri- 
vative 0,H,C(0.00C,H,):0(0.C0C.H,)0.H,. 
^166°-166° at 12 mm.) (Klinger a. Schmitz, B. 

^’DI^liY-DODECANEOEtPr(OH).CEtPr(OH). 
256°). Formed from ethyl propyl ketone, water, 
md Na (Oeohsner da Conmck, Bl. [2] 25,10). 
Liquid. TOe isomeric ‘methyl butyl pinacones ’ 
3HMeEt.OMe{OH).OMe(OH).OHMeBt (249°) and 
[JMe,.OMe(OH).OMe(OH).CMe,[69°]areprepared 
In like manner (Wishoenns, A, 219,810; Friedel 
I. Silva, J. 1878, 340). 

TEI - OXY - DODECINOIO ABHYDSIDE 

o,A.o. u ^ 

ksscoIactoiW. (above 300°). Formed from Ay. 
hexoic lactone and NaOEt (Fittig, A. 266,186). 
Liquid, el. zol. water. 

DI.OXY.DODEOISBirE OAO, is. 
eA<^OM«(OH).OMe{OH).OH 2 ^ (266°). 


S.a.* g "Oes. C.E. (0°-24°) - 00082 . Formed 
from allyl-acetone (Eablnkoff, /. B. 1887,618). 

OXY.DODECOIC ACID (OgH„),C(OH).CO,H. 
BiaT^xalic add.* [122^. Formed from oxalic 
ether, isoamyl iodide, and zinc (Frankiand a. 
Duppa, 142, 8). Yields EtA' (262°) and 
OgH„A' (2f0»-290'®). 

OXY - DUEYl. ACEL'iC. ACID* [6:4;8:2:1] 
C,BMe,.OH(Om.COgH. [166°]. Formed from 
totra-methyl-imenyl-glyoxylio acid, alcohgl, and 
sodium-amalgam (Claus a. Foecking, B. 20,3100; 

J. pr. [2] 38, 232). Prisms.—NaA'lJaq.- 
OaA',8aq.—BaA',3aq: v. sol. water. 3ibe 
Isdmerm (6, 4, 3, 2,1)- acid [160° nnco{.] yields 
EA'.^q, BaA',3aq, and CaA',3)aq. 

DI . oif - BNNANE O.K.,0, it. 

Fr.CH(OH).CH(OH).CHgPr. [80°]. (282°). 
Formed by the action of alcoholic potash od a 
mixture of isobutyric aldehyde and valeric alde¬ 
hyde (Fossek, if. 6, 1207 ^woboda, M. 11, 8®l). 
Prisms (from water^. On boiling ■with dilute* 
HLSO, it yieUs a pinaeolin C„H„0, (274°). 
Cold cone. HjBO, forms C„H|,0 (150°). 

• Di-acetyl de"-ivative C„Hj.j04.»(24C°)r 
OXY-ENNENOIC ACID C.H,.0,. (Ay-mry^ 
ieo-heptoic acid. Found among the products got , 
by passing CO over NaOAc mixed with sodie 
iso-amylate at 180° (Poetsoh, A. 218,78). Thick 
honey-yellow oil, not volatile with steam.— 
0,H„Naj0y8aq. 

ifefhyl efher 0,H,jMe0,. (c. 260°). 
OXY-BNNOIC ACID CPr,(OH).CHg.OO^. 
Formed by oxidising CPr,(OH).C,H, with 
KMnO, (Sohirokoff, J. pr. [2] 28,197). Syrup, 
si. sol. hot water.—CaA',aq.—BaA',aq. S. (of 
BaVg) 9-8 at 20°.—PbAV 8. 1-6 at 19-6°.- 
AgA': prisms. 

Dxy-ennoio adid Pr.OHg.CHrCEt(OH).CO,H. 
CrystsJline.—BaA'^— AgA'. 

Ethyl ether EtA'. (225°). S.G. « -940. 

A product of the action of isoamyl iodide and 
zinc on oxalic ether (Frankiand a. Duppa, A. 
142, 6; Beilstein, Bn. 1, 629). 

OXY-EEUCIC ACID C^„0,. Formed from 
di-bromo-^ehenio acid Cg.,H^r 20 ,^and moist 
Ag.O (Haussknecht, A. 148, 61). Oil, forming 
amorphous salts. a 

OXY-ETHANE PHOSPHONIC ACID 
O.H.PO, i.e. OH..CH(OH).PO(OH)r .[76°]. 
Formed from aldel^de (dgpoSt.) and PCI, (1 mol.), 
followed by cold water (^ssek, M. 7,82). (Jjys- 
talr decomposing at 120'^—CaA". 

OXY-ETHANE BUjiPHONlC ACID «. la. 

ETHIONIO ACm. 

Ozy-ethane disulpbenic acid 
CjH,(OH)(SO,H)j. Formed, together with 
ethane tri-snlphonio acid, by boiling tri-bromo- 
ethaifb with a saturated solution of ammonium 
, sulphite (Monari, B. 18: 1317).-Na,A"8Jaq.— 
nNHJ,A"4aq.—BaA"2aq: very solnblejgowder. • 
Cay-ethime disulphonie acid 
SO,H.CH,.CH(OH).SOJH. Forme# from le- 
ethienic acid and H-^SO, at 100° (Moves, A. 143, 
196; Engelhdrdt a. Laljohinoll, B. 1868,271). 
—^ElA"4sq: noedlesfv. e. sol. water. 

OXYrtTHENYL . AJIIDO - PHENYL. XEB- 

OAPTAN 0,H,NS0 le. 0,H.^^^0.CH,0H 

[176°}. Prepared by heating chlor04Metio arid 
with amido-phenyl.meroi^tsm (Hofmann, B. 
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OXY-£rB£NYL>AMn)0>PHIL{^ 


1984). IiODg flue needles. Imsfl. water/'soL 
alcohol and oanetio alhalie. 

in.oxT-srHEirn.-0-PHBinaEHX 
AlOHX 0,H;SI,0 j^ [ab<y7e asp"]. Obtaiiv^d by 
reduction ot o-mtro-oxanilio acid with SnO^ 
Usohan, B, 18, 9939). Sublimes in plates. 
Sol. aMtio acid, si. sol. water, alx)hol, and 
ether, insol. benzen^ligroin, and chlorotorm. 
It has weaf acid pr^rties, forming, onstable 
salts.—BaA',2aq: white crystalline pp. 

Oyr-ETHYL-ACETOACETIO^STHEB 
OH,CO.OH(CO,H).CH,CH,OEt. Formed from 
aoetoacetic ether, NaOEt, and glycol ohlorhydrin 
(C!'.anlaroff, A. 226, 826). liquid, yielding y- 
oiy-botyrio acid on boiling with baryta and 
alcoboL , 

Oxy.di-ethyl.aeetoaoetlo ether. 'Mtthyl de- 
rivativt OH,(OMe).CO.OEtj.CO^t. (o. 188°). 
Pdrmed, together with an oil C,H„0> (c. 131°) 
by the action of NaOMe on cbioro-di-ethyl- 
Witoaoetio ether (Janes, A. 231, 240). 

Sl-ozy>'d)-ethyUaceto^oetio ether. X>{. 
methyl derivative OH(OMe),.(p.CEtfCO,Et. 
(e. 195°). Formed together with the compound 
\lH(OMa)rCO.CHEt, (184^', by the action of 
£jPMe & CHCl,.CO.CBtj.COJEt. 

. OZT.EXH'n.-DI-ALI.YL.AUIKE 
fOJEUjNOHrCHjOH. (197°). Formed from 
di-aliyl-amine and OH,Cl.CH,OH (Ladenbnrg, 
B, 14,1879). Liquid base. 

OXT-ETHTL-n-AUlBO-BEEZGIC ACID 
CH,OH.C^NH.O.H,.CO,JH. [187°]. Formed 
from jvamido-benzoio acid and ethylene oxide 
(Ladenbnrg, B. 6, 129). Prisms, si. sol. cold 
water.—HA'HNO,: crystals. 

0XY.ETHTL.O-AUID0.PHEE0I 
OH,(OH).C^NH.CAOH. (a90°-310°). Formed 
from o-amido-pbenol and glycol ohlorhydrin 
(Knorr, B. 22, 2095). Liquid, soL water. Sue- 
oessiTe treatment with fuming HGl and NaOHAq 

forma the anhydride (268°). 

Methyl derivative 

OH,(OH).C^NH.O^,OMe. (305»i.V.). Formed 
from o-anisidine. 

0XT-BfHYH£|nr0.ttDIH0iarE DI. 

HYDUDE V. HrDBAzino-PHKNyL-rBopiomc aoio. 

OXY-ETiarL-AMISE OH,(OH).CH,NH,, 
Amido-ethyl alcohol. Formed by the action of 
ammonia on eihylei::e oxide or on glycol chlor- 
bydtin (Wurtz, 0. B. 4a, 898 ;*63, 838). Formed 
aud’ by the aoti.m ol*cono. H^SO, ot^bromo- 
athyl-phthalimide, by the action «f HKO, on 
yinylamine, and by the adtion of AgNOg 12 mols.l 
on bromo-ethylamine hydrobromide (1 mol.) 
(Gabriel, B. 21, 569, 2666). 

Salts.-B'HCl [below 100°].-B'gH,Ptca,.— 
B'HBr: hygroscopic crystals.—B'HNO,. ^5°]. 
—B'oA(N01oH. [159°]. leUow needles 

(from alcohol). * « 

‘ PiOlate of the acetyl derivative 
CH,(OH).CH,NHAcC.Hg(NOg),OH. * [169°]. 
(Gabriel, fl. 22, 2222). . 

Beneoyl derivative OH 2 (OH).OH,NHBz. 
—B'HBr. [148°].i-B!gHiPtCar--Piorate. 
[195°]. Crystalline pp. 

Phenyl derivative OH,(OPh).C9^NH, 
(229°). Formed foom phenyl-owethyl-Mthsl- 
amie arid and cone. HOlAq (Sehmidt, H- 22, 
8206). Yirids an aoe^ deriratiTa p8°] aitd a' 


bensOTl derivative {98°} (So^reiber, B. 34,189). 


—B'HOl. rai6“T.—HC; 


ll6»T.-B'CXflIOJ,ObL- 
golden needles. 


chloride BXPtUl.: pol 


Platiao- 


P"Tolyl derivative (343°). Yieldq • 
benzoyl derivative [184°! ^and B'HOl [9ri)°), 
B'gHgPtOL, and B'OXN,0,. 

Oxy-trl-ethyl-amine 0X»NO le. 
NEtr(X-OH,OH. (161^. Formed from NEtgH 
and glycol chlo^hydrin (Ladenburg, B. 14,1878; 
16, 1144). Liquid, miscible with water. 

Oinnamoyl derivative 
NEtj.0H,CH20C0C,H,. Formed from the oin- 
namate of ' the basq and dilute HOI. Tiddt 
B'HAuOl, and B'OX(NOJ,OH. 

Bthylo-chloride NEt.01.0H,-CH,OH. 
Prisms (Wurti, A. Suppl. 7, 88).—Gold salt 
0,XiN0„AuCl,: golden plates. 

Dd-ozy^thyUamine. Di-ethyl deriva¬ 
tive GH,(NHJ.CH(OEt)r Amido-acetaU 
(162°). Formed from cnloro-acetal and alcoholic 
NH, (Wohl, B., 21^ 616; Wri#. B. 21, 1482). 
Colourless liquid, v. e. sol. water.—^B'XI’tOlgl 
hexagonal plates, si. sol. cold alcohol. 

B’-ozy-di-ethyl-amine NH(OHrOH,OH)r 
Formed tom ethylene oxide or 01CH,.0H,0H 
and ammonia (Wurtz).—B'XPtClg; tables. 

Tri-ozy-trl-ethyUmine N(0H,.0H,0H), A 
product of the action of ethylene oxide on am¬ 
monia (Wurtz). With glycol ohlorhydrin it 
yields N (OH)(CHrGH,OH).. Both are syrupy. 

Tetra-ozy-di-ethyl-auins. Tetra-ethyl 
deriuotioc NH(OH,OH(OEt)Ag. (260°). S.14. 
Formed tom chloro-acetal and NHgAirst 180® 
(Wolff, B. 21,1484).—B'XPtCl,. [121°]. 

a - OXT- ETHYL - AUIHE -owa . XSI- SHL- 
PHOHIO ACID 0,H,NS,0„ ».«. 

OH,.C(H01(SO,H).CH(SO,H).NH(SOX- The 

sodium salt Na,A'"3aq is formed by shaking 
nitroso-acetone GH,.CO.GH(NOH) with a 30 p.o. 
solution of sodium bisulphite, and crystallises 
out on standing as a crystalline powder consisting 
of white needles. Itisv.sol.wafor,insol.aloohol. 
By warming with dilute acids it is split up into 
methyl-glyoxal (pyruvic aldehyde) GH,.GO.OHO, 
sodium sulphate, NH, and SO, (Pechmann, B. 20, 
2543). 

OXY-ETHYL-ASniHE NHPh.OHrGH.OH. 
(286°). S.G. s I'llO. Formed tom an'line and 
ethylene oxide (Demole, B.^6,1024; Laflenburg, 
B. 6, 181; Enorr, B. 22, 209^. Liquid, with 
strong reducing properties.—B'XI’tOl, t ted- 
dish-brown crystals. 

«-Oxy-di-ethyl-aniline OjHXE<tO,H,OH, 
(268°). Formed tom ethyl-aniline and ethylene 
oblorbydrin at 100° (Lann, B. 17,677). Heavy 
oil. 

Di-ozy-di-ethyl-aniline NPh(OH,.O^OH)r 
(above 350°). Formed to^ the preceding and 
glycol ohlorhydrin. Treatment with HClAq at 
170°, followed by cold cans tic soda solution, yields 

NPh<^*>0 [68°] (270°). The compound 

NPh<^J>0, [67°] is formed by the action of 

alcoholic AuNO, on the corresponding sulphui 
compound (Hol zmann, B. 20,1640). 

lOXY-BIHYL-BEHZEHS «. ETatferBaiiot. 
DUzy-ethyl-bsaiene OA O&(OB).OH/}H. 
Btyrolmiealeohol. [68'^. (378° i.V.). Formed 
tom styrene dibi^de and boiling aquSous 
K,00, {Zinrit^ A. 316, 398). NecSss tlNM 
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kmMM'Uffoln). inverted by boiling dUnto' 
JiJtn. into 0AO (260° at SO mm.). 

' Di’»e*tyi dtrivativ* Ofiji-ofir 

tv.). 

Di-b»n»oyl dtrivativt. [97°]. Needles. 
Di-ozy-ethyl-beniens 0,H,^t(0^)2 [1:3:4]. 
(896°). Formed from p-ethyl phenol sulphonio 
Mid by potash-fasion |SempotowBki,B. 22,2667). 
Ootoared greeq by FeOl,. 

Dl-oxy-tri-ethyl-bensene ^ 0,HEt,(OH)r 
[186°]. Formed to the action of HCl on 
0,HEt,(0Et)(0H) (1*6° unoor. at 20 mm.) which 
is a product of the action of aloohpUo potash 
and EtI on resorcin (HeRig a. Zeisel, M. 11, 
806). White needles (from dilute alcohol), 
yields 0,HEt,(OEt)(OAo) [66°] lyystaUising in 
monoclinio prisms. . 

0XT-Bmyi.-BElA0I0 ACID CAjO, ia. 
C,H,Et(OH).COA [120°]. FormedSom sodium 
o ethyl-phenol and CO, (Beilstein a. Kuhlberg, 

A. 166,218). Coloured violet by Fed,. 

Oxy-ethyl-bensole acid. ^112°]. Fonnedin 
like manner from sodium-phlorol (Oliveri, O. lo, 
867). Needles (from water).—BaA'.aq: soales. 

d-Oxy-dthyl-benzoio Mid • 

OH,-CH{OH).O.H,COA-AgA': needles. - 
AnhydUde O^Or (2?6°). V.D. 74 (obs.). 
Formed by reducing acetophenone carboxylio 
Mid with sbdium-amalgam end Midifying 
(Gabriel a. Michael, B. 10, 2208). OrystaUme 

at 0°. , » 

Tri.oxy.ethyl.ben{ole acid. Methylent 

dtrivtyfive 

• m-Oxytthylpiperonylcarboxylie add.'^ [146°]. 
Formed from the corresponding amido- acid 
OH, 0 ,O.H,( 0 ,H,NHJCO,H (Perkin, jun., 0. J. 
67, idilV O^stals. Converted at 120°-180° 
into the anhydride 0»H,0, [127^.—Ag0,,H,O,. 
_KA'.—NHjMeA': crystals. 

TEI-OXT-XBI-ETHYt BOEATB 
BIOOH.OH),. [163°]. Formed from BCl, and 
glycol (Counoler* J. pr. [2] 18, 892). DeUquea- 
Mnt crystals. 

»I.0XY.EXHTI,.BUTY1 CttYOXAUSE 
O.H.CH<®^;g^*. [186J^. (296°). Formed 

from isobutyl-hydantoln, KOH, and EtBr (Pin- 
ner, B, 22,686). Silky needles. 

OXT-EXEYI-CAKBAHIO ACID. An. 

. Formed from 

/S-bromo.ethylAmine and Ag,CO, (Gabi-iel, B. 
21, 668). Flat crystals (from^alcohol), v. soL 

OXY-EXHTL-COHIHfE v. Comnia. 
DI-OXY-KIHYIBNB BlftniNOlIHE pCTO- 
SYDBIBB C»H,|NjOf 4.*, 

'888°]. Formed by heating oxy. 4 ninoline tetra* 
iiydride with ethylene bromide (Eohn, <7. /. 49, 
609). Small silky prisms. 

BI-0XY-XXEYLlOBNX.BI.BAFHXB0aniX- 

hydnatid* 

Itilaoiia Ftw^oohol and aldehyoa at 100° 


(Zi!^ a. Thielm, B. 21, 2206). SmaU red 

needleB, v. iL sol. aloohoL _ 

XBIBA.0XY.XBTBA-BXHYUDBHE- PHOB 
PHONIWII cmOBIBB (OH,.C(OH)),PCl [112°]. 
Pomfbd from aldahyder PEQ, and HOI (Messen¬ 
ger a. Engels, B, 21, 328). Dimetrio crystals, 
with unpleasant smell, v. Boh alcohol, insol. 
ether. Decomposed by water. The oorresMnd- 
ing (OH..C(OH)).PBr [8f«] is alsoa crystalline. 
The lodiiVB (CH,.C(OH)),PI [66°] is formed from 
aldehyde and/phosphonium iodide (Girard, 
A. Oh. [6] 2, n). • 

BI - OXY ■ BIHYIIBBN E ■ HEXAFYBAZOtB 
CH,.CH:G-N^ 

G,H.N,0, I ^(OH) V 

• (HO)0-.n/ • 

CH,CH:0-NH,. 

I >CO. Ethylidme^tapyratol- 
CO—NH' cf 

one. Formed by heating chloro-crotonyl-nrea, 
CH,.OH:CC|.CO.NH.COklH„ to its rneltiM- 
point, HCl being evolved. *ifeedles., M. sotTiote 
water (Pinner a. Lifschiltz, B. 20,'2860). 

a-OXY-ETBYL-HALONIC ACIB 
OEt(OH)(COAr Bthyltarironie acid [M'na 
Plepared by sapoilidoation of ohlipro-eniyl- 
malonic ether with baryta-water (Conrad, B. 

618). Decomposes at 180° into o-niy-butyrio < 
acid and COr 

^-Oxy-ethyl-malonie acid 
CH,.0H(0H).CH(00,H)r Formed from ethyl- 
idene-malcdiio acid and baryta-water (Eomnenos, 
A. 218,163). Syrup.—Ag,A": amorphous. 

7 -Oxy-ethyl-malouie acid 
CH,(OH).CHrOH(COja),. — BaA;'liaq. Got 
by boiling the lactonio acid with baryta. 

^aetonie aeid 

Foflned by boilSig bromo-ethyl-malonio acid 
with water (B6der, A..227, 19). Obtained also 
by boiling vinaconio acid with diluted H,SO,.— 

BaAV _ 

Bl-OXY-BI-EXHYl OXIBB 
»0(OH(OH).OH,)- Alkoyl derivativM of this 
body are formed by the action of sodium salts 
on di-chlo®»-di-ethyl ether (Geilther, 226,833; 

246,101). 

Formyl derivative (o. 180°). S.Q. •* 
1*X84 

Ac6ii/l 0(CH(OAo)XJH,)(. 

a . S.G. “ 4'071;#“''l-067. Colourless 
, slpwly deoomposeo^by water into aldehyde 
and acetic acid. ... , 

PfOjpion^jll dsT%^t%V4 (Oe 318^)e 
1*027. 

Sutfffpl dstivaHvi (o. 988®)* 

*994* 

BeneoyUderivative 0|,H„9r Needles. 
ateeinyl derivative 0(CMA)jC.ELG,. 

I Di-methyl etheir 0(OH(OMe).(SEI,)r 
ni37°t. S.G. — •963. Formed from «a-di- 
*loib-di.ethyl oxide, MeOH, and NaOMs. Oil 
decomnosing on standing into di-nsethyl-aoetsl 
and<ildehy& , _ _ 

Di-ethyi ether. (lS8°oor.). 

‘Di-propyl ethtr. (184°cor.). S.G. 14"896 
Di-%eoUtyl ether. (176°oor.). S;Q.M-OT9 
Di-ieoamyl ethe r. (887 °). 8.0. 41 -874 
BI-OZY-BI-BXHYIhBIFHZBYI.. Di-ethy 

.stbsr, p:4:l]OAE‘W-OA®HWP=®*<J 


B.G.M 
S.G. «» 
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Dl’OT^’Dl^SJlrmtBWHU 


* 

[190'’oor.l Formed |ro«i J ^i,KO|'srl^HPi^f iriUar formi 

phenyl, aleohol, and nitroni agid :(Sob^W, 9.1 0,HJ{0, ( 166 °]. ^ * 

17,476). White plates, el. Kd. coU aloohol. £(hp2 el^f Bid'. TUS^. Keodles (trnm 


Tetta^y-ethyMiphenyl. 
derivative. 0,^^t(OAo),, £188*]. Fienned 
ftom the tetra-othyl derivatiM by socoessive 
treatment with HIAq and Ao,0 (Heraig, H. 11, 
418). Needles (from alcohol). « 

Tetra-ethyl dfrivative 0,^jEt(0£t)«. 
f03^. A plodoot ei the action of EtI and aloo- 
nolle potash on tetra-oxy-diphepyl (Eierzig, il. 
11, 4i?). Plates, V. sol. alcohol.^ 

OXT-ETHYI-PHTHAUMIDB 0,AN0, «.e. 
CA(CO),N.CH,.CH,OH. [127°]. Formed from' 
btdmo-ethyl-phthallmide and EOHAq (Oabriel, 
B. 21, 6(?1). Needles or plates, sol. hot water. 

Phenyl derivative C,H,(CO]i_N.CAOPh. 
[180°]. Formed from PhOCjH,Br" and j^tas- 
q)am phthalimide (Schmidt, B, 22, 326^. On 
warming with potash it yields the acid 0, ,H,.NO, 
[126°]. 

, ^uTolyl derivative [135°]. Crystals. 
Fields a m-Viitro- derixatWh [88°] (Schreiber, B. 
24.190). 

ft OXT-BTHTL-FIPEBIDINE C,H„NO <A' 
0,6‘„N^.H,OH. (199°). Formed by heatiftg 
.^peridine with ethylene chlorhydrin (Laden- 
c bnrg, B. 14, 1870). laqaid, sol. water.— 
B'HAuCl,: plates. 

Phenyl-acetyl derivative OjjH^NOj. 
Oil, formed bf heating phenylaoetic acid with 
oxyethyl-piperidine and HOI.—B'HAuOl, [o. 
100°].—B'HI.—B'HI,. Brown needles. 

Beneoyl derivative C„H„NOj.—B'HI.— 
B'jH^tOl,: silly needles. 

Oxyethyl-piperidine 0,H„(C^,OH)N. [32°]. 
(227°). Formed by reducing oxy-a-ethyl-ror- 
idine with sodium-amalgam (Ladenburg, bT22, 
2586). Hygroscopic mass. Yields an oily nitros- 
amine.—B'lHjPtCl,. [168°].' Large crystals. 

OXY-ETHYl-PyEIMHE C,H,N.O,H,OH. 
(179° at 26 mm.). S.O. ^ 1-1111. Formed from 
(a)-methyl-pyridine and formic aldehyde (Ladcn- 
borg, B. 22, 2684). Syrup, r, sol. water, not 
volatile with steam. Yields vinyl-pyridine on 
distillation.—B',£t^01,. [170°]: prisms, m. 

sol. oold wfpei. o » 

An isomeride G,H,N.(CH(OH).CH, is got 
by distillingc barium o-oxy-pyridyl-propionate 
(Hardy a. Calmels, Bl. [2] 48,230). 

Oxy-diethyl-pFridiae NO,H,Ft(C^,OH). 
(148° at 18 mm.).^ Armeiyirom me^ylethyl- 
pywdine (aldehyde egllidine) and forgpio alde¬ 
hyde at 166° (Prausnitz, B. 23, 2726). OU. 
-B'^ftPtCl.. tl69?]- 9«dcubef. 

OXT-XIHTL-FTBISINB TETBAHYBBIBE 
CH^^‘-g^NH.* [68°]. Formed by 

heating S-an&d^eptoio acid at 220° (Agphan, 
B. 23,8694). Plates, gmelling like coniine. 

OXY-ETHYL-FYBIBIEE CABBOXYUe ACIB 
N0A^(0H).00,H. Farmed from oomanio 
acid and ethylamine (Ost, J. pr. [2]'39, 880). 
Prisms (eoAti^ing |aq), v. sol. water. 

Bi-ozy-ethyl-pyridine earbcxylie seid* 
NC;3Et(OH),CO,H [c. pl0°]. Formed ftom 
ethylamine and eomenamte acid (Meeinel, J.pr, 
[iq 83, 17^. Prisms Toontainiqg 3i^). Oolonred 
violet by FeCl,. Bednees ammoniacal AgNO,., 

6 t 160° togmsase^l-atbyl-pyroowpanmif I 


I 

NEt.CO 


water).—EtA'iHOL—£a(d.H,Et,90i)f: needles. 
OZY-ETHYL-OBINAZOUNE BIBYBEIBE 

Beneylene-ethyl-urea. [95°] 

Formed from w-oxy-tolyl-ethyl-tbio-nrea,alcohol, 
and HgO (Soderbaum a. Widman, B. 22, 2937)>' 
Needles (from alcohol).—B',HjPt01,. [ 0 .206°].— 
B'HAuCI,; golden scales. 

(Py. 3;4).0XY-EIBYWBIN0UirB 
OH :OH 

Ethyl-peeudo-carbostyriU 

[66°]. Formed together with (Py. 8)-ethoxy 
quinoline by the ethylation of oarbostyril {Py. 8- 
oxy-quitLOline) (FriedlSndnr a. Weinberg, B. 18, 
1628). Olifttening white needles. Sh sol. water, 
V. sol. other solvents. Scarcely volatile with 
steam. Dissolves in strong HCl. 

[Py. 1, Sl-^i-xy-lFy. 8)-ethyl-qninoUne. 
Formra from cfiloro-oxy-ethyl-quinoline and 
HCl (Biigheimer a. Schramm, B. 21, 801). 
Prispis, V. e. sol. alcohol. _ 

JM-OXY-ETHYl-ISOaBINOUNE 

W<C0!NEt •“ ^ 

ling o-carboxy-phenyi-acetio acid with ethyl¬ 
amine (Pulvemacher, B. 20, 2493). Needles, v. 
sol. alcohol. With diazobenzene chloride it 
'yields C,H,ONEt:N^Ph £139°]. 

Bl-ozy-di-ethyl-iseqainoline , _ 

®«H‘<!oO*^NH • Formed frmftdl-oxy. 

isoqninoline (vol. i. p. 700). NaOEt and Etl 
(P.j. White plates. With alcoholic potash and 
Etl it produces di-oxy-tri-ethyl-isoqoinoUne 

CA<co * NEt 

(Py. 8, 2)-0XY-ETHYL.aniH0I.IHE BIHT- 
BBIBB 0.H.<^^^^‘ . Ethylhydrocarbo- 

styril. [88°]. Formed from phenyl-valerio 
acid by nitration and reduction (Baeycr a. Jack- 
son, B, 13, 119). Crystals. Occurs also in an 
unstable modiOcation [76°]. PCI, gives chloro- 
ethyl-quinoline and Cl„H„NO [168°]. 

(B. 3).0xy-(Pp. 4)-ethyl.qainoline ^tetrahy- 
dride. Methyl dertvaMoe 0,.,H„Nu. Etkyl- 
thaiUne. (287°). Formed from thallin and Etl 
(Skraup, M. 6, 779). Thick liquid.-B'HCl.— 
B'Etl. [133°].-(B'EtCl),PtCl,: orange needles. 
(B. 4)-0xy-(f^. 4)-ethyl-qnis9line tetrahy- 

dride —-C.0H,.C1H, rygci Pre- 

CH:C(OH).O.NEt.CH, ' ^70 j. Pre¬ 

pared by heating (B. 4)-oxy-qninoline tetra- 
hydride with Etl or EtBr (0. Fischer, B. 16, 
717;*Fischer a. Benonf, B. 17, 766; Fischer a. 
Kohn, B. 19,1044 ; 0. Jv 49,608). Monoclinic 
prisms or tables, sol. alcohol and ether, si. sol, 
water. FeCl^ oolonrs its alcoholic solution brown. 
—B'HCl. Eatrtne A. Trimetrio prisms; a-.bM 
•• -695:1: *967, v. sol. water. Febnfuge.-B'EtL 
[160°]. Prisms (from alcohol). * 

Ethyl ether 0,,H„N0. [88°]. 1270°). 

Formed from the ew/i ether of (B. 4)-oxy- 
quinoline tetrahydride and EtBr at 1^0°. Silky 
plates, insol. water^B'Btl. [lS7°]. Priiipa.— 
B',Et^tOL [183^. 

Aosf^ 4er{v(tttV0 0„9,«AcN0. 



OXTGBN. 


. - - w BU-, ana tue result* are oompared With thOM 

by ethylating the eorresponding oxy^ninoline of Bunsen). S. (alcohol, 0° to 34“) •28897 (Oarins, 
telrahydnde ffiieinerBohnued,B. 16,724).<Ct7S. A. 9^ 184; cf. Timotojeff, Z. P. 0. 6, 141). 
tals, sol. alootol.—B'HCI aq. Compressibility-oifeffioient = •0()t)25 at 1000-1600 

{Py- 8)-0XY.(Py. 2)-ETHYI..(lTiar0UlfB- atmos., -00016 at 1600-2000 atmos., -000118 at 
DIbYBBISS {Py. 2)-CASB0ZYU0 EIBBB 2000-2500 sitmoB.,-000091 at 2600-3000 atmos. 

, /CnrOEtCOjEt (Amagat, 0. B. 107, 622). 0 exhibits several 

UfOAC vntained very Afferent emiBsion-Bpec^a under different 

''N““C(OH) ^ e conditiont; lot measureincntB of linos«. B. A, 

by reduction of idnitro-benz^l-ethyl-malonio 1884. 432. yLe absorption-spectrum of 0 at 
ether with zino and acetic acid (Lellmann a. pressures up to 90 atmos. has been examined by 
Sohleioh, B. 20, 440). Coleurlesa silky needles. > Liveing a. Dewar (P. M. [5) 26,286; Pr. 46,222); for 
OZY-£THYXi-BUCClNIC ACID sC„H,,Oj. the absorption-spectrum of liquid 0 v. Olszewski, 

—BaA"8aq.—CaA"3aq.—Ag,A". Anhydridt W! A. g. 95 [2nd part], 257 (cf. L. a. Pr. 48, 
OAO.U CHMe<g^J®^>* , Methyl. g2!jJj“Bsen,^O.B.101,649;102,13S2iEgoroff, 

paracotiie acid, [84°]. Formed rfrom aide- Occurrence. —Dnoombined in the atmosphere, 

nyde, succinio acid, and Ao^O (Fittig a. Frankel, of which it forms one-6tth by volume. Oom- 
/. 266, 17). Small plates.—BJaq. — pounds of 0 are very numerous, and occur in 
GaA'jSJoq.-—AgA', ^ , enormons quantities, fl forms cight-nin)JiaBsf 

Reference. — Tni-OBiiOBo-ozT-XTHni-BUOonns water by weight, and about one-hall of silica,* 

Aom. _ _ alumina, and chalk, which are the three most 

SI-OXIDI-ETKYI, STTIiFHniE . plentiful constituents of the solid earth -, almost 

S(CH|.GH,OH),. Formed from ethylene m-'or- every widely distrilyited rock or mineral-^nP 
hydrin and aqueous E^S (V. Meyer, B. 19, 3259). tains O, the principal exceptions being lock- salt. 
Syrup. With PCI, it yields SlGjIIiGl), whence fluorspar, blende, galena, and pyrites. As 0 W 
^S yields insoluble C,H,Sr A soluble 0,H,S, slightly sol. in water, this gas is found uncom- * 
is formed from C,E[,(SKa)., and ethylene bromide, bined in all natural waters. 0 is a constituent 
OXY-£YHYIi.p-TOLVIDIHE C,H„NO i.e. of all living tissues; according to Wurster (B. 
0,H,NH.GH2.GH,0H.' [37°). (287°). FormeJ 21,1526), P,Hj occurs in the juices of plants, 
from p-tj^dine and ethylene oxide (Demole, According to H. Draper, 0 occurs in the sun 


186; A. 173, 123). Crystals, sol. {Am. 8. [3] 14, 89; ef. 1. 0. Draper, ibid. 16, 


water.-B'ja,Pt01,. [IdS^.-B'H^O,. [111°].- 266 ). 


B',HAO,- [122°]- 


I 0 was prepared lor the first time by Priest- 
Di-oxy-di-etbyl-p-tolnldine C,H,N(02H,OH)r ley, in 1774, by heating HgO; a year later the 


(389°).-B'ja,PtCl.. 


gas was discovered by Scheele. Lavoisier was 


OZY-ETHYL-BEEA. p-Tolyl-derivative the first to recognise the importance of the dis- 
MH_OO.MH.C 2 H,00,H,. [158|n. Formed from oovery of 0, atvd to study its chemical pro- 
tolyloxyethylamine hydrochloride and potassium parties. 

oyanate solution at 100° (Schreiber, B. 24,198). References to older memoirs on Oeygen .— 
OZY-FLAVOhINE v. Flsyshol. Priestley, ‘ Experiments and Observations on 

OZY-FLUOBENE CASBOZYUC ACID different kinds of Airs’ [London, 1775-1777], 

—Nnmnm. rsoa'n. Ported hvv«. 2 , 29 ; 3,1Priestley,‘Experiments and Ob- 


--- ronaui _ 2, ea i o, x; rnesuey, • laxperimenia ana uo- 

0^(00^)^®®^®®^' by re- ggjyjtiong relating to various branches of Matu- 

duoing diphenylene ketone oarboxylio acid with ral Philosophy ’ [London, 1779], 1,192; Schede, 


0rystals4[from hot water or benzene). 


[Dpsala a. Leipzig, 1777]; also Crell. Annul. 


OZY&EH. 0. (Older names were vtfaf air, 1785,2, 229, 291; Lavoisier’s meAoirs appeared 

r e air, dephlogisUcated air.) At. w. 16-96 in Acad, from 1774 to 1788; Berzelius, lahr- 
infr<£). Mol. w. 81-92. Boils—181-4° at bocA dcr C7iemi« [3rd edj, ^ 46. * 

740 mm, (Olszewski, W. 81, 68). Has not been Pormdtion .—IHia processes wherein _0 is 

solidified (o. infra). S.G. (11 


740 mm, (Olszewski, W. 81, 68). Has not been Pormdtion .—Irae processes wherein 0 is 

solidified (o. infra). S.G. (liquid; compared formed may be divided Ifcto groups: I. Ptom 
with water at 4°) -899 at -130° (Wroblewski, oir.—1. BaChis heated in air to dull redness, 
W. 20, 860), -75$6 at -129-6°, -8788 at when BaO, is formed; the pressure is decreased, 
-189-3°, -8644 at -IBT'fi^ -8772 at -189-4°, apd the BaO, is hoate^ when 0 is evolved, and 
1-124° at -181-4° [“b. p.] (Olszewski, M. 6, BaO remains.—2. Hg is heated in air at 0 . 
124 -, W. 81, 68); \^oblewski (lx.) give* S.G. 800° when HgO is slowly formed^ on strongly 
for temperature from —118° to —200° as heatisg Hg6, 0 and Hg are produced.-^. 

»1-212+ -00428T--0000529T*, where T-abso- MnO, is heated with MaOH in air; Noj^nO, 
Into temperature. S.G. (gaseous, at 8000 atmos. «md Gfi are produced (4Na0H-t-2MnO,4'0,» 
referred to water >1) 1-1064 (Amagat, 0. B. »2Mp2Mn0,-f 2 H 2 O); the product islKat^to 
107» 622). Critical temp. 0 . -110°-, oritioal dull redfiess in steam, when MsOH, Mn,0„ 
pressure 0 . 60 atmos. VJ). 15-96 («. infra) and 0 are formed (2Ma,HnO,-t-2Hjp 
S.H.p. (equal weight of water -1) -31761 from -4Ma0H + M i,0,-h30); by again passing air 


warmsthsorie, 1, 62). OJS. (31° )o 98° at pressed into water, more 0 than fl it disaolved; 
760inip.) 0036748 (Jo%r,B. Jubtlbd.eai). B. -0489 . by reduoing pressnre on the water .0 and M are 
6t 0*1 *04286 at 6°, -08803 at 10°. -08415 at by pressing tiia evolved |asei agtig 


m orroEN. 


into «at«r, again nlnolng prawoN, and pN^idos ‘ 
the gMes into a fresh qnantity of water, and 
repeating these proeeases el{ght times, nearly pure 
0 (about 3-8 p.o. N) is obt^ad (Mallet, D. P. J. 
199,118). For details 'of tht methods fOr ob¬ 
taining 0, from air v. Dioitosist or Arpusi) 
Ohehistbi. II. From ODidet.-rt, Several 
metallic oxides give off 0 when heated; ap. 
HgO, MnQg, Pb0,tuAu,0„ Bi,0,.—6. When 
water is eleotrolysbd, 0 separates at ..the posi¬ 
tive electrode.—7. 0 is obtained by passing a 
mixtdie of H.,0 and 01 through a red-hot tube; 
the issuing gas is passed through NaOHAq to 
absorb EGl and excess of CL—8. When steam 
is passed over CnCl, atl00“-200° an oxychlorde 
of Cu i^ formed which is reduced to CuCl, at 
0 . 400°, with evolution of 0 (Vogel, W. J. 1861. 
177; Mallet, 0. B. 64, 226; 66. 849).—9. 0 
ir. obtained by the reason of H^O^Aq with 
Ag,0 (Ag,0+H,0,=H,0 + 2Ag+0,).—10. MnO„ 
CrO„ BaO,, BLO„ and other metallic 
4 )eAjtides vield solphat^, H^O, and O when 
heated with 'cono. HjSO,.—11. CO, is decom¬ 
posed by fresh parsley, mint, and other green 
iPlante, when the plant is placed in water 
}hdr|ed,with CO, and exjfosed to direct euh- 
ur^t. m. From compounds othefthan 
< oxides. —13. EClO, is heated, either alone or 
nUxed with MnO, or Fo,Or—18. Ca01,0, is 
heated, when CaCl, and 0 are formed; or dry 
01 is passed over CaO heated to redness.— 
14. Cone. HNO, is dropped into a led-hot Pt 
Oask; 2HN0, = H,0 +0+2N0,. — 16. Cone. 
H,SO, is dropp^ on to red-hot Pt, or on to red- 
hot bricks; the gases produced are passed 
through milk of lime ; ]^SO, = H,Oh- 80,4-0 
(Deville a. Debray, 0. B. 61, 822).—16. ^py 
strongly heating dry ZnSO,, 0 and 80, are 
evolved and ZnO remains 0. a. D., I.e.).— 
17. Ba(NO,), yields 0, mixed with M, when 
strongly heated.—18. A piixture of 0 and N, 
containing about 60 p.o. 0 is obtained by heat¬ 
ing NaNO, with two parts dry ZnO («. Pepper, 
0. if. 6, 218).—19. Cone. H,S0, is heated with 
K,Cr,0, or KMnO,; sulphates of E and Cr (or 
Mn) and H,0 are formed and 0 is evolved.— 
30. A fairl^cono. solution of bleachigg powder 
is heated with addition of a small quantity of a 
5 ^t of Co; COfO, is formed (by the action of the 
0^ on the Co salt), and this is probably 
oxidieiod to CoO„ which is again reduced to 
0o,0, with evolutiUn rtf 0 (JtVinklerHJ. pr. 98, 
Fleiimann, A. 134, 64; Beinsclv Z. [2] 
2, sil; BSttgier, J. pr. 96, .809, 876; Stolba, J.pr. 
97, 809). A iciodilication of thist'process con¬ 
sists in passing Cl into warm thick milk of 
l^e containing a little Co2NO, (W., Ij:.). 

Preparation. —1. Pure BC10„ which has been 
fused, m wells mixed with c. half its wei^jht of 
pure dry MnO- and the minute is heate^in a 
flask of hard glass to tj. 2ir.-220°. As ^he 0 
sthns obmined contains a little. Cl, the gas is' 
passed ihrongh EaOHAq or milk Of liige. • It is 
then dried ^y H,SO„ and passed' in a rapid 
stream through a glass tube heated tK redeess. 
After a time the streanf of 0 may*be aUWed to 
slacken, and the glass tube Aieed not be kept hbt. 
The rapid stream of 0, passing through the hot 
tube, washes Cut the last trace of afar, wb3oh 
yoa obstinately adheres to dass at ordinary 
temperature (Bouseau, 0. B. 10, W). Any', 


oione praMttt is also decomposed. sTheimall 
mumtity of air which adheres to the glass may 
MBo be removed, according to Dosva (Bl. [8] 2, 
78^, by passing the 0 over Pt foil at 280°-260'’, 
or Ft black at c. 360°, whqreby combination of 
0 with the N present occurs, with formation of 
nitrites and nitrates, which may be absorbed in 
NaOHAq. The Pt loses the power of inducing 
the combination of N and 0 after a time, but 
regams this payer when heated in a stream of 
H at 0 . 260° (I., Lc.). If the 0 is required 
quite dry, it is passed through cone, boiled 
Bt,SO„ and then over a long layer of P,0,. Be- 
garding the part played by MnO, and other sub¬ 
stances in causing 0 to be evolved from KCIO, at 
temperatures .Jpwer than that at which this salt 
gives o& 0 when heated alone, v. Hornsby, Ph, 
16, 852 •'Witt, ibid. 411,603; Brown, ibid. 489; 
Wiederhold^ P. 116,171; 118,186; Baudrimont, 
J. Ph. [4] 14, 81,161; Erebs, Z. 6,243; Mills a. 
Donald, 0. J. 41, 18; Mills a. Stevenson, 0. J, 
41, 23.-2. Pure MnO, is heated to full redness 
ill a hard glass tube; the gas is passed through 
milk of lime to absorb CO,, then over Pt black 
at o.~230° to cause combination of r) (which is 
generally present) with 0, then through 
NaOHAq to absorb nitrites and nitrates pro¬ 
duced, and the 0 is then dried by cone. H,SO„ 
CaCl„ and P,0„. It is difficult to obtain 0 by 
this method quite free from every impurity.— 
?. Bottger {J. pr. 103, 316; 107, 48) says that 
pure 0 is obtained by gently heating EMnO„ or 
by the reaction of dilute HNO,Aq, 8.6. c. 1'064, 
with a mixture of PbO, and BaO,.—47 Fairly 
pure 0 may be obtained in a regular stream, at 
the ordinary temperature, by compressing into 
small cylinders a mixture of. two parts BaO„ one 
part MnO,, and one part CaSO,, and acting on 
these, in a Eipp’s apparatus, with HGlAq, S.Q. 
1*2, diluted with an equal volume of water 
(Neumann, B, 20, 3058). 

Properties. —A colourless, odourless, taste¬ 
less gas. Condensed to a liquid at very low 
temperatures and great pressures. Liquid 0 is 
bright blue when viewed in layers 80-40 mm. 
thick (Olszewski, W. 42, 663). Pictet supposed 
that 0 was solidiSed when pressure was sud¬ 
denly reduced, and the liquid was allowed to 
issue into the air (C. B. 8<^ 37); but, ;fl!oording 
to more recent experiments by Wroblewski a. 
Olszewski (0. B. 100, 350, 979), solid 0 has not 
been obtained. Light appears bluish when ob¬ 
served through liquid 0, or throqfh a column of 
the gas very strongly compressed (Liveing a. 
Dewar, P. M. [6) 26, 286). One litre 0 at 0° 
and' 760 mm. weighs lv424488 grms. at the lati¬ 
tude of 45°, multiplying mean result of Beg- 
nault/Acod. 21, 168) and Jolly {W. 6, 620) for 
weight of one litre H by-mean S.Q. of 0, re¬ 
ferred to H, obtained by Scott and Bayleigh {«. 
N. 87, 418). The atomic volume of 0 

<*• 'Wroblewski. 0. B. 

102, 1010). The atomic volume of 0 in com¬ 
pounds varies according to the number of atoms 
with which the 0 is directly .united, and perhaps 
to £ small extent according to thematufe of these 
atoms. Eopp gives IS-S tot 0> and 7'8 for 0” 
(«. Sractrio TObuinn, vol. iv. p. 498). The effect 
M the atom of 0 on the maguetio rotator/ 



OXTtGBN QWVV ELEMENTS. 


m 


pover ot p eompmnds is not yet determined d 
with eertainty (Peftin, 0. J. 45, 658; v. Fbysi- 
Citi KiTHOos, eeotion (hHcal). 0 is absorbed 
by molten Ag or Pt, and given oS again as the 
metal solidifies. 0 is also absorbed by oh&rooal. 
One voL oocoa-nut Charcoal absorbs o. 18 vole. 
O at 0° and 760 mm. (Hunter, P. M. [t] 29,116; 
V. also Saussure, Q. A. 47, 113). According to 
Angus Smith (iV. 28, 822), the vol. stmO ab¬ 
sorbed by 0 is eight times thatnf H under the 
same conditions. 0 absorbed by sharcoal ftinga 
abont oxidation of ft^S, PH,, C,H,0, d;a., fairly 
rapidly (Calvert, O. J, [2] 6, 293; ff. Cabboh, 
vol. i. p. 686). • 

0 is the most negative of the elements except 
F. It oombines directly with ell elements ex¬ 
cept F, Cl, Br, I, An, and Pt. 'At llast one binary 
compound of 0 with Sach element, except F and 
Br, is known. Compounds containi«g 0 exhibit 
the same diverse properties. The oxides of the 
positive elements, as a class, are basic, and those 
of the negative Aments ar^ acidic (v. Oxiuet 


H over hot OuO, and weighed the water pro¬ 
duced. In this way a direct weighing of the H 
burnt was obtained. EeisePs final value lor 0 
was 16-9492. Cooke a. Biohards (Am. 10, 81) 
weighed H in a large bfilloon,«nd then burnt it 
to H,0 ; they obtained 0 => 16-968. Bord Bay- 
leigh, in 1888, pointed out a eouros of error in 
all experiments wherein a gas is weighed by 
pumping the air out of acglass gli^e, and thus 
allowing ^he gas to enter*^(thb error is due to the 
shrinkage of ^e globe when evacuated). From 
his own expemments, Bayleigh gave 0 -fl.6-884 
(Pr. 43, 850); and applying his correction to , 
♦ Scott’s most carefully determined values (Pr.^2, 
3^>), he obtained the value 0 = 15-912. Cooke 
a. BiclArds applied Bayleigh’s correction to their 
expefimenttj data, and arrived at the conclusion 
that 0 = 15-869 (Ajii. 10,191). The mean of the 
results obtained by directly weighing H and tlv»n 
burning it to H^O is 15-888. The most probable 
value obtained by weighing H by occluding iOn 
Pd, driving out by heat, aiM weighing Pd-WSfor® 



non-metallic elements are acids. When H is 
combined with one of the ftss positive metals 
and a relatively large quantity oi 0, the com¬ 
pound BO produced is generally an acid (v. Acids, 
vol. i. p. 47). The process of combining 0 with 
another element or with a compound is cnlle'i 
oxi^tion (v. OxidatkA, p. 657; o/. Hjsoxidation, 
vol. ii. pJK7). When the process is attended 
with tt^roduction of so much heat that the 
products Scorns self-luminous, it is called com¬ 
bustion (v. COMBCBTION, vol. ii. p. 241; cf. Pdame, 
vol. ii. p. 649). 0 is more closely related che¬ 
mically to S, He, and Te than to the other ele¬ 
ments. It belongs to Group VI., which con¬ 
tains the even-series elements 0, Cr, Mo, W, 
and U, and the odd-series elements S, Be, and 
To (ti. Cbbomiom okoup op elements, vol. ii. p. 
108, and OxxoEie oeodp op eijsmenis, this vol. 
infra). 0 exhibits allotropy; the- aUotropio 
modification is called Ozone (v. art. Ozone). 

Atomic weight of oxggen.~The value 16*01 
was obtained by Berzelius and Dulong in 1819, 
by burning H by CuO ant weighing the water 
formed (A. Cfe. 15, 880). In 1842 Dumas, by the 
same method, arrived^ at the number 15-98 (A. 
Ch. [8] 8,189). In the same year, Erdmann a. 
Maroliand conducted very carefully a series of 
five experiments by the same method; their 
mean result wts 16-006. Ostwald (LehrbiKh 
der AUgemeinen Chemie, 1, 43) shows that the 
value 16-84<iB obtained from Stas’s experiments 
on the ppn. of NH 4 ClAq by Ag. In 1805 Gay- 
Lussac a. Humboldt (G. A. 20, 38) detennined 
the ratio in which H wid O combine, by vonime, 
to be 2:1. Using the values for 8.G. of these 
gases obtained by Biot a. Arago, the atomic 
weight of 0 became 15-1. If Begnault’s more 
accurate determinations of S.G. of H and 0 are 
mad^ use of, and it is assumed that H and 0 
combine in the ratio 2:1 by volume, then the 
- atomic weight of 0 becomes 16-964. In recent 
years Soott has made a series of direct determi¬ 
nations of* the .relative densities of H and*0 
(Pr. 1887. 898; B. A. 1887. 668; Pr. 49, 896; 
». 87, 489). Keisei (B. 20, 2828 j Am. 10, 249) 
earned Pd to occlude H, and then drove out the 
T«.1II. 


igH bja 

dfffereuce between heights of H^O qpou, is 
15-992> For a criticism of the methods an d j i i— - 
suits up to 1885, V. Ostwald's Lehrbuch der All- • 
getneinen Chemie, 1, 41. As the atomic weights 
of many elements are determined by directly re¬ 
ferring them to 0, some chemists take the atomic 
weight of Ii as 10 (H thus becomes a little more 
than 1). Most chemists at present take 0 = 16-96, 
which is the value used in this Dictionary. 

hertetions and Combinations.— 'She reactions 
and combinations of 0 are too many to be de¬ 
scribed here; it must sulHce to indicate them in 
a ^neral way. Beferonce should be made to the 
various elements and compounds for details. 

1. All non-metali, except F, Br, Cl, and I, com¬ 
bine directly with 0 ; compounds of ail, except F 
and Br, with O are known.—2. All metals, ex¬ 
cept An and Pt, combine directly with O; com¬ 
pounds of all with 0 are known.—8. Many lower 
oxides are changed to higher oxides by heating 
in 0, e.p. BaO, Bi.p,, NO, PA. PhO. FeO: ““7 
other lowqr oxides form higheg oxidej when O.is 
produced in contact with the lower oxides (cf. 
Oxidation, p. 667, and Oxides, p^ 668).—4. In¬ 
numerable compounds are decomposed by 0, with 
formation of more oxidised compound^ e.g. 
NHAq, H.S, PbS^nd tJaAOiAq: with many 
compounds 0 combinAa directly, s.g. ^Of, 
H?.0.,Aq; SOjAq, NO. 

Certa.n oxWations ^o not occur when -very 
dry 0 is heated with the substance to bo oxidised 
after it has been thoroughly dried (v. Oabbon, 
vol. i. p. 087 ; Carbon monoxide, vol. i. p. b9i); 

V . also PHospgoKus ; Sulptob). • - 

Detection of free oxygen.—Cncomhmea O 
changes an alkaline pyri^allol solution to dark- 
•rown* white indigo becomes blue; oom- 
binesswith 0 to form red-brown NO,, easily 
soluble in water! Cr01,Aq rapidly eabsorbs O, 
changing from blue to green (for preparation 
of CrOlAq, if. NintooE^j, Pr^aration No. 1, 
p. 967). * M. M. P. M. 

OXTOENATiU) WAXISB. M older name fat 
Hydbooek dioxide ( q . »., vol. ii. jA 722). 

. OXYOEN GBO0P OF ELEMKHTS. Oxygen, 
maohur, selmion, and tellurium. Oxygen was 

• Z Z 
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prepared by Priestley in 1774; ealphnr baa 
been known from early times; selenion *Was 
disoovered by Bereelius in 1817; teilarium was 
fonnd by Klaproth, in 1798, in gold-ore from 
tl;e 8iebet^ebirge» The’oametoxygen wastgiren 
by Lavoisier to express the fact that many com¬ 
pounds o£ this element are acidic; the word 
sulphur is supposed to bo derived from sal 
= salt and,»Ep o fi^/buruing salt or stone); 
the name twurium is nerived from = the 
earth; selenion received its name from o-eMni 
m th#moon, because of its assocKtion with and 
likeness to teilarium. The following table pro¬ 
septs some of the ohiet properties of the four< 
elements;— 

• a •' 


The elements S, Be, and Te show very dis¬ 
tinct resemblances in their dbemioal properties. 
All form hydrides MH,, which are gases at 
ordinary temperatures; SHj and SeH, in water 
redden litmus, and react as very weak acids. 
TeH, is not acidic; these hydrides are decom¬ 
posed by Beat, stability in this respect decreasing 
as at. w. of M increases. These hydrides are 
predated by passing H over molten S, Be, or 
Te; also by reacting on various sulphides, 
selenSdes, and talurides, with dilute acids. The 
hydride of 0, viz. OHj, is ttnalogous in compo¬ 
sition, and is formed similarly to those of S, 
So, and Tb; OHj is neutral. HjO, and HjS, 
are also similar in composition and many pro- 



OXYOSK * 

« 

SULPHim 

r . , 

^ Sblbnion 

XEttURItTU 

Jttomic 

weights 

16-96 

81-98 

• 78-8 

125 

^^oikcular . 
weights 

» k-82 

(47-88 as ozone) 

« 

63-96 

(? 191-88 at lower 
temps.) 

167J5 

(? 236-4 at 0 . 800°) 

. 260 


• VI (. 

One or nmro compounds of each element have been gasified; specific heats of 
solid S, Se, and Te have been detcrnftned directly. 


Melting 

points 

(approx.) 

Boiling 

points 

(approx.) 

Spec. grav. 
(approx.) 

Atom, weight 


Spec. grav. 
(approx.) 

Occurrence 

and 

preparation 


(not solidified) 
-181-4° at 700 mm. 
1-12 (liquid at B.P.) 
18-8 . 


PMpsleal 

properties 


[Very large quanti¬ 
ties of 0 occur un- 
combincd in air; 
0 is a constituent 
of almost all rocks 
dhd minerals, and 
also of all living 
organisms ; it 
forms Jths of water. 

;By^hMting various 

' com^undsBihiefiy 
oxidAi of metals, 
and in many oll^r 
ways. * 

|A colontless, odour¬ 
less gas, bluish 
when much com¬ 
pressed ; con¬ 
densed to a colour¬ 
less liquid, appear¬ 
ing blue in thick 
layers, at great 
pressures and low 
temppratnres; bks 
itot MenHolidified. 


112°-117° 

« 

449° 

1-96-9-05 

« 

. 10 


In large quantities 
in Sicily, Spain, 
&o.; sulphides and 
other S compounds 
are common mine- 
vrals; S compounds 
are found in many 
living organisms. 

Prepared by refining 
•crude sulphur, also 
bj roasting various 
sulphides in ab¬ 
sence of air. 

!A yellojv, brittle 
oiystaliine, solid; 
also a plastic semf- 
fiuAt amorphous 
mass. Very bad 
conRuotoP of eleo- 
{rioity. 


0 . 200 ° 

V 

680° 

4-3-4-8 


17-6 


Uncombined in very 
small quantities; 
oompounds of Se 
with S, Fe, Cd, Hg, 
Pb, &o., occur very 
sparingly. ^ 


By passing SO, into 
H.,SeO,Aq; also by 
adding UClAq to 
KSeCNAq. 


A red-grey, lustrous 
oryst^ine, solid; 
also an amorphoq^, 
vitreous, grey- 
black solid. The 
amorphous form is 
a very bad con¬ 
ductor of electri¬ 
city; the crystal¬ 
line form conducts 
fairly, and conduc¬ 
tivity inoreasek 
when exposed to 
sunlight. 


4S5° 

belot^MOO® 

6-1 

20 


Unoombined, also in 
combination with 
An, Pb, S, Sb, Bi, 
(ko., but in very 
sm^l quantities. 


«. 

From solution of a 
salt of H,TeO„ by 
passing in 80„ or 
by*Zn. 

A lustrous, white, 
metal-like, crystal¬ 
line, brittle, solid; 
also as an amor¬ 
phous powder, Bad 
conductor of else- 
tricity. 



OXYHALOID COMPOUNDS. 



Oompounas with Combines with seve- 
several elements rjl elements (com- 
are known; the; re- pounds not studied 
semble sulphides, very iully). Bi- 
H^e is very teoV.y nary oomponnds 
aoidio. K.,Se(>j resemble those of 
and HjSeO, alb ^n. R^Te is not 
liuoh weaker acids acidic. TeO, and 
than ^^SO| and TcO, do no^ form 
U 18 O 4 . acids by acting 

with water; but 
these oxides %re 
t obtained heat- 

ing the aoids 
• i H,TeO, and 

j HjTeO,. 


xnetallio ofides. Chlorides of the formaMCla 'and HNO^ (Bitthausen. J.pr, 103, 231^Maro 
are known, M = 0, 8, 8e, T|; no compound of kownikoff, A. 182, *3 13). Occurs iu»fleSffoot 
8, So, or Te analogous to’OaCl is known, nor molasses (Lippmann, S. 15, 1156). Beadilj — 
has a compound of 0 and Cl analogous to 801^, yields the lactonic acid. - -CaA" lag.—MgA" dag. • 
BeCl„ and TeCl, been obtained. The stability —■PbA''iaq.—ZnA"3ag.—AgjA"Jaq. 
of the chlorides towards heat increases in pass- Lactonic acid CjH,0, t.s. 
ing from 0 to Te. Jlhe oxides of 8, So, and „„ ^00 .Q l-i.f.u, y hvorosonnic 

Te -MO,/nd MO,-^are aoidio (SeO. is not J- Very hygrosoopio 

known)..!'Soidity decreasing rapidly as at. w. needles (Wolff, A. 260, 126).—CaA'j 2ag. — 
of Mifforeases; TeOj is soaroely acidic, but a BaA',,-ZnA'j2aq. Yields glutario acid [98°] 
corresponding acid II,/rc 04 exists; TeOj com- on redaction by HI. 

bines with some strong anhydrides to form com- ff-oxy-glutarlo acid. Methyl derivative 
pounds of the typo of salts. The oxyacids 0(LH.CH.j.CHf0Me).Cnj.C02H. Formed by 
HjMO, and K,MO, are analogous in composition, oxidising di-allyl-oarbinol with 6 p.o. solution 
bnt the aoids of 8 are very much stronger than of JtMnO, (Bjab^nin, J. pr. [2] 23, 274). Kx- 
thoseof SeorTe; those acids yield oxychlorides, traoted with ether ( 0 . OxYrxaoTABTAnio acid). 
MOCI .2 and MOjCIj, by reacting with PCI,. Salts.—CaA" (at 100°). Syrup, covered by 
Many other oxyacids of 8 are known. crystalline crusts.—BaA".—AgjA". Prisms. 

The elemonffl of the 0 fomily exhibit alto- off-Di-oxy-glntaric acid 
tropy; 0 and 8 in a very marked way, Se less C0.2H.CH2.CH(0H).CH(0H).C0jH [166°]. 

markedly, and Te only slightly. The allotropio Formed by boiling glutaoonio-acid-di-bromide 
forms of 0 exist as gases; their molecular with water and CaCO,. Needles (from water), 
formulss are 0, and 0,; Iho allotropio forms of or six-sidsd tables (from alcohol), V. e. sol. 

S, Se, and Te are known with certainty only as water, v. sol. alcohol. Its Co salt is easily 
solids. Yt is doubtful whether molecules of 8 soluble (Kiliani, B. 18, 2517). , 
or Se, other thari 8, and SOj, exist as gases oy-Di-oxy-glutaric acid 
through any considerable range of temperature; COjH.CH(OH).CH 2 .CH(OH).COjH. Formed by 
the only molecule of Te existing as a gas is Te^. heating the di-ox»-propSnrftri-carboxylio acid. 
The mol. w. of,S in solution is certainly greater which it obtained by oxidising isosacohariostoid 
than S«, and probably varies according to the withHNOj. Colourless prisms. V.e. sol. water, 
solvent. ▼. sol. alcohft, si. Ml, ether. Its Ca salt is 

The elements S, Se;»and Te form the odd- sparingly soluble (Kiliani, B. 18, 2516). 
series members of Group VI., of which group 0 • Tri-oxy-glutario‘acid C,H,0,. [18^]. 

forms the first even-series member; tbe^other Formed from arabinose or sorbin by oxidation 
even-series members* are Or, Mo, W, and U. with ^S.G. 1‘2) ^Kiliani, 21, 6006, 

All the members of Group VI. are characterised 827(5J.—KjA" 1 monoclimo plates, 
by forming aoidio oxides MO,; as the at. w. in- OJYCHIANIDINE. Obtained by teiBng^ 
creases these oxides become less aoidio. Only oyanamide with aloo)>olio hydroxylamigp hydro- 
the odd-series members, and 0, form hydrides. ohloiMe^Pr»toi .us a. Seidler, Xpr. [2] 19,898). 
All <orm ohlorides MOL, the stability of whioh —(CN,H 50 ),H,PtCl,; ruby-red prisSis. 
towards heat increases from 0 to U j the higher OXY-HiEMOBlOBIH 0 . HauooLOsns. 
members also form several other stable ohlorides. OXYHAIOID COMPOUNDS. Oomponnds of 
Group VI. fAlls intoiwo families, (i.) S, Se, Te; F,*01, Br, or I, witH 0 and another elemant. 
fii.) Cr, Mo, Wt U; 0 is the typical element of Oxyhaloid compounds of non-mrfals ata often 
ue- group (e/. OnBoianK oboup or iHiiiniNTS, I formed by reacting with POL, JP&v, or PI, on 
wd, fi. p. IftS; 0 . also Oxxoait, Bouuiun, Sxui-1 oxyaoids, *.p. 80,01, from BO,(OH),'; they are 
KIM. Tcuomom). M. U. P. U. ^olso produced sometimsf by heatinglogether an 
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OXYHALQID (XMP^UNDS. 


: OZTHEPna ACIO 0,H,p,|aq? fl86«]. A 
proAnat of the action of bromine, folloved by 
atooholio potash on isobntyl-aoetoaeetic ether 
(Demaroar, C. B. 86, 1186). Pearly epalas 
(from water). Yields C,H,Q(OEt)jNH, ? [87'>]. 

o-OXY.fl;EPTOIC AClir C,H,.0, i.e. 
Pr.OH,.CH,.CH(OH).CO,,H. [60”) (Helms, B. 8, 
1167): [66°] (Ley, J. B. 9, 141). Formed by 
heating' rqueoos potassium bromo-heptoate at 
140°.,, Prisms.->i,MeA'. [160°-166®]. 

Amide [147°]. Hoxaggnal tables. 
o-Oxy-heptoio aeid 0,H„.CH(0H).C0,;H. 
[60-6']. Ftrmed from its ether, EtA’ (203°|, 
"which is produced, as well as tha ethyl deri¬ 
vative thereof 0,H,,CH(OEt).COJEt (o. 224°) by 
the action on oxalic etW of zinc and isoamyl 
iodide at 100°, followed by water (Frankland a. 
Huppa, i'r. 14,191). Seales.—BaA',.—CuA'^ 
i3-Oxy-h^ptoio acid 

CHMa,.CH(OH).CMe,.CO,H. [112°]. The chief 

_ __ _ _ product of the action of sodium on isobntyric 

Tn^^oxyh^oid com^iounde generally forms one j ^ther (Hantzsch, A. 249, 60)1. Silky needles, 
or more oxi^s with acidic reactions, and is i m. sol. water, volatile with steam. 
otherwise more or less non-metalliO in its ohemi-' Ethyl derivative of the ethyl ether 
'jal wonerties. M. M. P. M.. | Pr.Cii(OEt).CMft,.CO.,Et. (181° cor.). Oil. 

DI-OXY.HENDECOIO ACID 0„H,„(OH).A- ! „ 

[8&'»]. Formed by the oxidation, in alkaline | formed by reducing CII,.CO.CMoEt.CO_,Et with 
'solution, of hendcoenoio acid derived from 


oxide and chloride, e.p. BOOl by heating 
with BCl,; sometimes the halogen is directly 
combined with an oxide, e.p. COCl, and NOCl 
by combining CO and S(P with Cl, and BOOl, 
by heating Cl with B,0, mixed' with 0. Mdlallio 
oxyhaloid compounds are formed by decomposing 
the haloid compounds of the metals by water or 
steam; by heating together oxides and haloid 
compounds ;i.and in ks^e oases by the incom¬ 
plete ppn. of haloid compounds in solution by 
alkali. Non-metallic oxyhaloid cjinpounds are 
decomposed by water to haloid acids and other 
oxides or oxyacids of the non-metal present. 
Some metallic oxyhaloid compounds are also 
decomposed by hot water to haloid acids and 
metallic oxides; in this respect the oxyduopdes 
are the most stable, and the oxyf..dides, as a 
class, are more stable than the oxybromides and 
oxychlorides. The oxyhaloid compounds of H 
are acids. All elements form one or more oxy- 
A metal which readily forms 


castor oil (Hazura a. Grflssner, if. 9, 952). 
Needles, sol. hot water. 

OZT-HENICOSOIC ACID c 

0„H„(CH,OH)(CO,H). [103-6°]. Occurs in the 
soda soap from carnaiiba wax (q. v,). Crystalline 
powder (from petroleum), si. sol. alcohol, m. sol. 
isobutyl alcohol (whence it separates as a jelly) 
(Starcke, A. 223,310). As its alcoholio solution 
is not ppd. by acetate of Mg, Cu, or Pb, ilP is 

possibly a lactone Heated 

with soda lime it splits oS H„ forming a di¬ 
basic acid CijHmIcOjH), [90°]. 

PESTA-OXY-HEPTANE. The oily anhy- 
dride 0,H|,(0H),0 is formed by the action of 
HOCl followed by KOH on di-allyl-carbinol 
(Beformatsky, J. B. 21, 295). The acetyl deri¬ 
vative C,Hj,(OAc:l (169-5°) S.O. 2 -919 is de¬ 
scribed by oaytzral {A. 185, 129). 

OXY-HEPTANE PHOBFHONIC ACID 
OArPO, ie. 0,n,rCH(OH).PO(OH)r [185°]. 
Formed from osnanthol and PCI, followed by 
water (Fossek, M. <», tf7). Jlonoolinio tables: 
a:6Lc=-l-844:l:l-967i f = 74°.-CaA". « 

The compound (C.H„.CH(OH)),PO.On [160°] 
is formed by heating osnanthol vAth hypophos- 
phorous acid (Ville, C. B. 109, 72). It yields 
tha salts BaA',3aq, PbA’,3aq, KA'4aq, a&d 
(OJH„CH(OAo)).,PO,H [94°]. 

OXY-HEFlENOIO ACID • 

OHMe(OH).CH(C,H.).CO,H. Formed from 

allyl-aeetoacetio ether and sodium-oiqislganj, 
' (Zeidlet A. 187, 46). 9yrup, miscible with 
water.—BaA',—Zn(OH)A'. • ' 

Ozy-heptenoic acid. Nitrile 
CHEt:OMe.OH(OH).CN. Formed.from mcthyl- 
ethyl-aoroleln and BOg (Johanny, M. 11, 40y. 
Converted by hydroohlotlo acid into Ae amide 
OHEt:OMe.CH(OH).CONH, [101°]. The nitrile 
fields an oily iu^tyl derivative (U4° at 22 m&u), 
T. sol- ether. 

; Ozy-hautenoie laotoae v. Mzstrotiic Acm. • 


sodium-amalgam (Saur, A, 188, 266). Syrup, V. 
e. sot. water.--CuCrH„0,.—AgC,H„0,: plates, 
m. sot. hot wafer. 

8-Ozy-beptoic acid C^IePr(OH).CH 2 .CO^. 
Formed by oxidising CMePr(OH).P|H, with 
KMnO, (Somljanitzin, J. pr. [2] 23,2tb. Syrup. 
—CaA', (at 100°).—BaA',.—AgA': prisiAa. 

8-Oxy-heptoio acid CEt,(OH).CH 2 .CO^H. 
[39°]. Formed byoxidisingCEt,(OH).C,H,with 
KMnO, (Schirokofl, J. pr. [2] 23, 201). Thin 
needles. — LiA'aq. — CaA',aq. — BaA',2aq. — 
PbA', 2aq. S. 6 at 19°.—CuA’, 6aq.—AgA'. 
7 -Oxy-heDtoic acid 

OHI>r(OH).CH,,.CH,.CO.,H. Syrup.-BaA',.— 
AgA': curdy pp. 

Lactone Pr.CH<^^;g^>. (236° i.V.). 

Formed by the action of HI and P on the hexa- 
oxy-heptoio acid obtained from dextrose (Kiliani, 
B. 18, 3066; 19, 1128). Obtained also from 

propyl-paraconio acid Pi.CHc^q^^qq^^^CH, 

by distilling, convertfng the resulting 
OHPr:CH.CH,.CO,H into y-bromo-heptoio aoid, 
and boiling thir with water (Fittig, B. 20,8180; 
A. 265, 76). , 

An isomeric lactone (220° cor.) is obtained 
in like manner from ievulose. 

7 -Oxy-isoheptoto aeid 

CHPr(OH).CH,.CH,.COja. Very unstable.— 
BaA’, -AgA'- 

Lactone C,H,,0,. (295° nneor.). S.Bin the 
cold. Formed from y-bromo-isoheptoio aoid and 
also by distilling isopropyl-paraconic aoid (Fittig 
a. Zanner, A. 266, 94). Liquid, volatile with 
steam. 

7 -Ozy-heptoie aeid.—BaA',—AgA'. • 

Lactone 0,H,,0,. [11®]. (220° i.V.). S. 
8-3 at 0°. Formed from tetraorylio acid and 
oojdHBrAq (Fittiga. Kra«, A. 208,80). Liquid. 
7 -Oxy-heptolc acid. Laetone ' 

[62°]. (86® at 16 am.). 
Funned by reducing /J-acetyLvalerU acid with 



OXr-HEXIO ACID. 


m 


sodium-arilalgam (insohfltz, 4.247,107). Largo 
erystals. 

O'-Ozy.heptoiR acid 

CH,.CH(OH).CH,,CHEt.CO^. Pormed iy ra- 
artoing. ^-acetyl-valcrio acid with 6odium-ainal> 
gam (Young, G. J, 43, 173; A. 236,«8). The 
free acid changes quickly, especially on boiling, 
to the lactone.—BaA' 2 *—; curdy pp. 

Lae ton* 

J.V.). S.O. IS . 992 . • Liquid, m. aol. water. A 
aolntion saturated at 0° becomes turbid at 17° 
and clear again at 96°. , • m 

Hexa-ozy-beptoio acids are formed from" 
IsTuIose, dextrose, and galactose by successive 
treatment with HCy and alkalis fKiliani, B. 18, 
8066; 19, 767 ; 22, 6«1). The free aoicfc change 
to lactones 0,H„0,. The hexa-oxy^ieptoic acid 
from galactose crystallises in neccUcs [145°] and 
forms the salt EA' iaq. 

DI-OXY-HEPTYLENE CJI,,{OH),. [89-5°]. 
(195'C° cor.). V.D. 63'6. A product of the diiv 
tillation of resin (Morris, C. J. 41,169). AVhito 
mass. Pojms a hydrate C,H„Oj aq [o. 10S°]. 

Acetyl derivative C,H,JOAc)... [69°], 

TETBA - OXY- TETRA - HEPTYL-PHOSPHO- 
mVM IODIDE (C.n„.CH(OH)),PI. [J22°]. 

Formed from PJ1,I and heptoio aldehyde (De 
Qirard, A. Ch. [6J 2, 40). Lammas. 

OXY-HEPTYL-PYBOTARTAEIC ACID Lac- 
tonic acid Methylhexylparaconic acief, 

[107°]. Penned from oonanthol, pyi-otartaric acid, 
and Ac^-a (Biechelmann, A. 265, 132). Plates, 

V. sol. ether.—BaA'j 8aq—CaA'.,aq.—AgA'; 
needles (from water). ' 

A-OXY-HEPTYL-SDCCINIC ACID C, ,H„04.e. 
0 .H, 3 .CH( 0 H).CH(C 0 ^).CH,C 04 I. llexita- 
malic acid. The salts are got by boiling the 
lactonic acid with bases.—CaA" (at 100°i.— 
BaA" (at 180°).-Ag3A". 

Lactonic acid 


c.H.,.0H<®y®)>cn3. 


Hexyl paraconio 

add. [89°]. Formed from cenanthol, Ao^O, 
and barium succinate at 120° (Schneegans, A. 
227, 85). Needles, si. sol. water.—CaA'j2aq.— 
AgA'; flocculent pp. • 

DI-OXY-HEXADECANE C„H„(OH)3. 
Formed from and AgOAc followed by 

EOH (Erafft a. Grosjean, B. 23, 23.52). 

Di-aoetylderivativcG.MJS)h.e)p [56°]. 
DI-OXY-HEXANE C.Hi.O, i.e. 
OHMe(OH).CHi.CH,.CIlMe(Oa). (220° I.V.). 
S.G. I -976; V -961. C.E. (0°-24°) -00064 (Soro- 
kin, 3.]^. (Y] 23, 18). Formed from diallyl by 
Bucoesaive treatment witlf HI, AgOAo, and KOH 
(Wurtz, A. Ch. [4] 3,162). Liquid, Sol. water. 
Mono-acetyl derivative {^W). ^ 

Di-acetylderivative C,H, 3 (OAc). 3 . (225°). 
Di-bxy-hexane (207°). 8.Q. s -9669. Ob¬ 

tained from hexylene derived from mannite 
(Wurtz; Hecht, B. 11,1154). The correspond- 
ing .oxide, O^Hi^O (110°), is formed from 
OiH^OCl and EOH (Eltekoff, J, B. 1882, 356). 

Di-aeetyl derivative (215°-220°). S.G. 
11-014, 

Di-oxy^exana * • 

CIH|.0H(oH).0fi2-G^-CH.3.0H,(0H). Hexylene ,, 
t-glycol. <286° at 710 mm.). S.G. at 0° -• -9809. L 
Prepared V reduction of aceto-butyl alcohol ^ 
OH,.CO^OHrOR,.OH|.OH,.OH wiA sodium- 


amalgam (Lipp, B, 18, S98S). Thick colonrless 
fluid of slight smell and bitter iasie. V. sol. 
water and alcohol, more sparingly in anhydrous 
ethe^ By hoatiijg with HCl it is converted into 
hexylene-S-ohlorhydrin, and bj prolonged action 
into hcxylono-di-ohloride. By heating with 
HjSO; ( 6 iV|).o.) it splits oft H^O, farming hexyl- 
cne- 6 -oxido. 

Di-oxy-hexane CHM^H).OHft-(OH). 

[c. 0°). ^207°). Formed from aldehyde, iso- 
butyric aldehjjfle, and alcoholic potash (Fossek, 
M. 6,119 ; Swoboda, Jlf. 11, 389). Thick liquid, 
sol. water. Dilute H^SO, forma, on heating, 
(3)-pinacolin C,jHj, 0 ., ( 210 °). e 

• Isogieride v. Pinacone. ^ 

' 5 ri-oxy.hexane Ojn„Oj is. 
CH,(OH).Ofl(OH).On...OMo..(On). Hexyl-gly¬ 
cerin. (190° lit 60 mm.). H.G. 2 1-0936. 

Forma!ion. — 1 . By addition of bromine <0 
CMe._((OH).Cri 3 .CH:CII., and decomposition of 
the product with baryta*(Q|-loff,*B<. [ 2 ] 4 LJ|e). 
2 . From'di-methyl-oJlyl-carbinol by successive 
treatment with HOCl and aqucoueKOH, or with 
4Br and baryta (Orloff, Bl. [2] 45, 253; A. 283, 
361 ; Beformatsky, J.pr. [2] 31, 318; 40.^). • 
Pr^jcrties.—Syrup, sol. water anip alcohol, 
insol. ether. 

Tri-acetyl derivative. Oil. * 

Tri-oxy-hexane 

CH 3 (OH).CIl(OH).CH.,.CH.,.CHMe(OH). (181° 
at 10 mm .4 S.G. J 1-1012. Formed by heating 
its tri-aoctyl derivative with PbO. Liquid, soh 
water. 

Tri-acetyl derivative C,H|,(OAc),. ( 0 . 

• 283°). S.G. 5 1-109. C.E. -000873.«Formed by 
heating methyl-butenyl-carbinol (from allyl- 
acetone) witli Ao„() (Markownikoll a. EabloukoS, 
Bl. [2] 34, 347; 37, 346 ; 43, 111). HeaW oih 
Yields an oxide (178°). 

Tri-oxy-hexane 

CHEt(OH).CMe(OH).CH 30 n. (170°-176° at 
63 mm.). I’ormed by boiling the dlbromide of 
metbyl-ethyl-aliyl-carbinol with water (Lieben 
a. Zeisel, M. 4, 41). Liquid. 

Tri-acetyl derivative ( 0 . 270°). Oil. 
Tetra-oxy-hexane C„H|,0_ [95°]. Formed 
by oxidisihg diallyl with EOTnO, (Wagner, B. 
21, 3343). Plates, v. sol. water, m. sol. cold 
alcohol, insol. ether. • 

OXY-HEXAHE DI8DLPH0NIC ACID 
0,H,p(HO,H).,. Formed from methyl-Sthyl- 
acroloin a'hd SO, (ft 80° mudwig, M. 9, 667).— 
BaA"2if^ converted by* sodium-amalgam* in 
presence of s^ids to hygroscopic sodium oxy- 
hexane sulphonate 0,H7P(SO,Na). 

. OXY-HEXINOIC AfID C,H,.0,. A product 
of the action of boiling water on the dibromide 


of hydrosorbic acid (Fittig, A. 200,,67). Liquid. 
—llaq? plates. 

OXY-HEXIC ACID AH.O,Jaq or 0,H,.0,. 
<174°f. Formed from propyl-acotoacetio ether, 
by Bi^essive treatti^t with Br and Hcoholic 
potash (Bemareay, 0. fl. 88, 289). ^all pearly 
platqs, V. e. sol. hot water. Is perhaps identical 
with terobio acid (Gorboff, J. B. 1887,605). Ba- 
dused by Zn and HlaSd, to C,H|,0,(?) [98°]. 
Yields an amide 0„H.„0,(NH.,), (?) [M6^ and an 
amio ether 0„H„NO, (?) [79°]. • . 

Iio-oxy-hexio acid. [187°]. • Formed In like 
manner bom^isopropyl-aoetoacetio ether (D.), 
Beduoed by Zn and ^SO, to [iIbt 
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OX'S^IEXIO ACaD. 


(ind aniAUtic 


Sifdd* 0j5Hj,0»«H,)a?) miOTi 
amide 0 ,k, 0 (N^)^Et),(?) [96“]. 

DI-OXT-HEXINENE v. Di-oxi-HBXTiaim. 
«-OXY-HEXOIO AOlJ) 0,K„0, i.e. * 
OH:j’r.CH(OH).COjH. Leucic acid. Mol. w. 
182. [78“]. Formed by the aotioiUjOf nitrons 
acid on leucine (Streoker, A, 68,56; Tnudiohum, 

0. J. W, 807! Waagtfcjd. 118, 297). Needles, v. 
sol. water, alcohol, and ether.—BaA'j: silky 
lominiB (from hot alcohol).—OaAV—CoA'^. 
CuA',?—ZnA',aq. S. -aS at 16“T -6 at 100“.- 
ZnA'j2aq (KOrner, 0. 13, 356).—AgA': orystal- 
liivspp. , . ., 

An isomeric or identical oxy-hexom awd 
[62“] is formed by the action of Na^COj on oromo- 
hexoic acid got from fermentationchexoio’ acid 
(Jelisafoll, J. B. 12, 367; Bn. 1, 523). It yields 
tlw> salts CaA'j, BaA'j, MgA'j2aq, ZuA^aaq (S. 
•14 at 16“; ’21 at 100°), CuA'j, and AgA'. It 
fojxns a crystalMne amide [142°]. 

• ^Skxy-hftxoic aci« OEt,(OH).CO.,H. [80°]. 

B. 86 at 17'6‘^ Formed from its ether which is 
got from oxalic ether by the actiot of ZnEtj fol- j 

dowedby water (Fraukland, Pr. 12, 396; Frank -1 
lanTaTliuppa, Pr. 13,140 f A. 135,26; Geuthor. 
—^r>1867, 705; Fittig, A. 200, 21). a'*iclimo 

• crystals, v. sol. water, alcohol, and ether. Yields 

di-ethyl ketone on oxidation.—NH,A'. -BaA',.— 
BaA',6aq.—ZnA'j. S. -33 at 16°. — CuAj.— 

AgA'aq: needles. 

Methyl ether Vieh.'. (165°). Sal. *—•987. 
Ethyl ether EtA'. (175°). V.D. 6-24 
(calc. 6-53). S.G.*AI.961. Oil. Formed from 
COCl.COjEVand ZnEt., (Henry, B. 6, 949). 
Isoamyl ether (225°). S.O. t^*933. 
Nitrile OEt,(OII).CN. Formed from COEtj 
and HCy (Tiemann a. FriedlSnder, B. 14,1974). 
Oil. • * 

o.Oxy-hexoio acid CH,I°r.CH(OH).OOjH. 
[66°]. Got by saponiheation of its nitrile, which 
» formed from isovaleric aldehyde and HCy 
(Erlenraeyer a. Sigel, B. 7, 1109; Ley, B. 10, 
231). Formed also by heating isobutyl-tartronio 
acid at 180° (Guthscit, A. 209, 239). Plates. 
—ZnA '2 2aq. 8. i2 at 16°. 

Nitrin. Oi* lighter than watm? 
8-Oxy-hexoic acid CHMe(OH).CUEt.CO,H. 
Formed from^thyl.acetoacctio ether and sodium, 
amalgam (Waldschmidt, A. 188, 240). Syrup.— 
NaA'.—CuA',.-Agi'ipplates, 

a.Oxy-hexoic acid CMe,.CH(oH).CO.;H. 
[88*1.. Formed by rcXucing tri-methyf-pyruvio 
acid with sodium-amalgam (Gliioksmann, Jlf. 
10, 780). Monoclinio ci^stals.—AgA'. 

8.0iy-hexoio acid (iIIEt{OH).CHMe.CO,lJ. 
Formed by reducing propionyl-propionic acid : 
(Hantzsch a^Wohlbriick, B. 20,1320).—NaA'. 

y-Oxy-n-hexoic acid * *■'» 

CHEt(OH).CHj.CH^.CftiH. The salts are formed 
c by the action of bases on the lactone. TKe free 
acid quSkly changes to laifone.—CaA',.—(BaA, 
-AgA'. 


(Eilianl, B, 18,642).—4. Bylwarming hydrosor 
bio acid with ^lute ( 1 : 1 )I^S 04 (Fittig, A. 256, 
184). 

Prr/perties. —Liquid, m. sol. water. Volatile 
with steam. Its aqueous sotution becomes tur¬ 
bid when'heatod to 40°, but clear again at 80°. 
KjCO, separates it from the solution. HI and 
P reduce it to n-hexoic acid. 

AmiUe CHEt(OH).CH,.CHrCONH,. [74°]. 
Formed by heating the lactone with alcoholic 
NH, at 100°. Prisms, v.e. sfil. water and alcohol, 
si. sol. ether. 

y-Oxy-U'ohexoio gold 

CMo,(OH).OH,.CH,00,H. Crystalline, but very 
unstable.—BaA', (at 100°).—AgA'. 

Lactone ''0„K„0, (207° i. V.). Formed 
from teipbic acid by distillation, by sucoessive 
treatment xith HBr and water, or by boiling 
with dilute H,SO, (Fittig a. Bredt, A. 200, 68, 
259; Geisler, A. 208, 43; Erdmann, A. 228, 
181). Formed qlso by oxidisyig isohexoic acid 
with KMnO, (Bredt, A. 208, 69). Liquid, v. sol. 
water. Neutral in reaction. Its aqueous solu¬ 
tion hecomes turbid at 35°, clear agrrin at 80°. 
Yields on oxidation with HNO, the acid (IsHgO, 
[68°], whence CaC,H,0,7aq and AgCaHjO,. 
Boiling NaOEt forma an anhydride C| H„0, 
[100*}, whence HClAq forma 0„H,„0, (209°). 

7 . 0 xy-haAojcacidOH 2 (OH).OH,.CilEt.CO,H. 
Formed from OH,.CO.OEt{OH,.CH,OH).CO,Et 
ny boiling with baryta-waftr (Chanlaroft, A. 226, 
336). Thick liquid, changing to thetfactonc on 
boiling its solution. Bn(C,H„0,),: orysWs(from 
alcohol).—CaA',—AgA'; needles (fromjwater). 

Lactone . (216°). S.G. 

12 1'035. Liquid, m. sol. cold water. 
^-Oxy-hexoic acid 

CHMe(On).CH,.CHMe.CO,H. Formed by re- 
duction with sodium-amalgam from 8-acetyl- 
iaobutyric acid derived from o-bromo-propionio 
ether and sodium acetoacetii^ ether (Fittig a, 
Gottstein, A. 216, 80). Formed also by deducing 
saccharin or isosacoharin with HI and P (Lie. 
bermann a. Sohoibler, B. 16, 1821; K$ani, B. 
18, 635).—BaA',. 

Lactone. (206°)'. Liquid, sol.) 20-26 
volumes of water. An isomeric ^hydi’ide 
[137°] is also formed by reducing iaosacokarin. 
7 -Oxy-he»oio acid 

CHMe(01I).CHMe.CH,.CO,H. Formed by re¬ 
ducing 8-aoetyl-»-butyric acid (Gottstein, A, 
216, 36). Yields a lactone (2104). 

S-Oxy.hexoic acid 

CHMe(OH).CH,.CH,.CH,.CO,H. Obtained by 
I reducing y-acetyl-rt-bmyrio acid with sodium- 
amalgam at 30° (Fittig ‘a. Wolff, .<4. 216,133). 
When boiled with water jt is partly converted 
into the lactone. When the lactone is boiled 
with water it is partly converted into the acid. 
Equilibrium occurs with 68 p.o. lactone and 
36 p.o. acid.—AgA'. 

Lactone. [19°]. (o. 231“ i. V.). ,OoJ,ou]> 


(220°). FormaHon.—i. By boiling with water 
the bromo-hexoic acid formed by the union of 
hydroBOcbic rfjid with HBr (Fittig, B. 13, 966; 
A. 208, 67).—2.'By heating glutaconio acid with, 
HI and P (Ei^ni a. Kleeman, ?. 17,1800). - 
8. Bf re&otion of metasaccharin with EF 


T , * TT /V 1 r.mjt/CH„OH, less liquid, solidifying below 0°. MlscibU 
Lactone 0,H„0, t.«. OHEt<_Q —qq . bjjj separated by K,CO,. 


Oxy-bexoic acid C,H„6,. [108°]. Formed 
bwoxidising oil of millet with ^MnO, (Kassner, 
ils. Ph. [8] 26, 1081). Plates, v. aoL water. 
Yields an acetyl derivative [71°]. 

Dl-oxyJiexoic acid. [141°]. Formed from 
ethyl-crotonio acid by successlva treatment with 
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bromine and with Wer at 100° (Fittig a. Howe, 

A. 200, 89). Trimetrio prisms, a:bx =• 'OB:!: -38. 

V. sol. water and alcohol.—CaA'. 31aq: bright- 
blue needles. , * 

Dl-oxy-heXolo acid , 

OHMe{OH).OEt(OH).COjH. [96°]. Formed by 
oxidising ethyl-orotonio acid with EMnO, (Fittig, 

B. 21, 920). , i 

Bi-oxy-hexoie acid ^ 

CHEt(OH).CMe(OQ).CO,H. [152° cor.], il^rmed 
by oxidation ol methyl-ethyl-acrolein (Lieben a. 
Zeisel, MA, 66). Needles or prisms^ CaA', 3aq: 
crystalline mass. • • 

Hexa-oxy-hoxoic acid CJI.-O,. Arabinose- 
carboxylic acid. Formed /roij arabinose by 
the action of aqueous HCy, followed W saponi- 
lleatlon (Kiliani, B. 29, 3033; 20, 33^. When 
liberated from its salts it immediamly forms the 
lactone.—CaA'.,: amorphous. 

Amide. Minute needles. 

Lactone [145°-160°]. [o]d- 

— 64-8. Needles or prisms. Yields inetasa'o- 
ebario arid dilactone on oxidation bw 

HNO, ana »-hexoio arid on reduction <)y HIT 
and P. , • 

DI-OXT-HEXYIENE 0,H,,0,. ffexinene 
glycol. (218°-225°). F’ormed from epichlor- 
hydrin and Na (Hiibner a. Miller, A. 169, 183). 
Is perhaps di-oxy-hexinene (ClJbs, B. 10,666). 
OXY-HIPPUBIC, ACID C,H,NO, i.e. • 

C. H.(OH^CO.NH.CH,.CO.,H. Formed from to- 
amido-.,alppurio acid by the diazo-reaction (Griess, 
B. 1,190; Conrad, J.pr. [2] 16, 269). Needles, 
T. sol. hot water. 

OXY-HVDEASTININEo. Hydbastine. 
OXYHYDBOANIHBANOli v . O-yyantiibanoii 

HYDBIOE. 

TBl-OXY-HYDBOBENZAMIDE v . Oxy-bek- 

ZOIO ALDEHYDE. 

OXYHYDBOBENZOIC ACID C,n,0,. [275° 
cor.]. Formed from oxy-uvitio acid and aqueous 
EMnO, (OppeiTlieim a. Emmerling, B. 9, 327). 
Needles. Yields benzoic acid by potash-fusion. 
—CaA', 3aq.—AgA': v. si. sol. water. 

OXY-HYDBO-COUMABIUC ACID v. Cooma- 

BILIO ACID. 

OXY-HYDBONAPHTHOftUINONE v . Hydbo- 
JUOLOlflt. . 

OXY-HYDBOatlNOLINE v . Oxy-qoinoline 

HYDBIDE. 

OXY-HYDBOauINONE v . Tbi-oxy-bbnzenb. 
OXY-DIHYDBOaDINOXAlINES v . OxY- 
QUmOXALINE DIIIYDiaOX. 

OXYHYPOG-aSIC ACID C„n,„0,. [34°]. 

Formed from di-bromo>palmitio arid and Ag^O 
(Schrdder, A. 143, 36). White mass. 

_ lATIK. 

1 DI- 


Imido- 


OXY-DIIHIDODIAMIDOUSTIN v. I 

oxy-imido-mbchyl-pybimidin: 
HYDBIDE O(NH)<J’^;^O®>0H. 

methyl-uracil. [270°]. Formed from guan-* 
idine, alcohol, and aoetoaoetio ether (Jaeger, A. 
39B, ^6). Prisms, v. sol. hot water. Yields a 
dibromide [160°]. Mel forma OjHjMeNaO [312°], 
whence B'.HI [212°], B'HOlaq, and B'JttjSO, 
[270°]. • . 

Balfi.-B'HOl. [296°].-B'H,SO,. [ft0°]. 
—B'HNO,: needles. 

Oxy4mido-di-msthyl-pyriaiidiiie dihydride 
0(NH)<JJ®;™®>OMe. [820°]. • Formed 


itself got 


frola guanidine and methyl-acetoacetic ether. 
-B'H,SO,. [266°].~B'HNO,. [200°]. Plates. 
OXY-IUIDO-PHENYL-PYBIHIDIirE Dl. 

HYiJbIDE C(Nfi)<^;^‘^^OH. Imido- 

phenyl-umcil. [294°]. Farmed from guanidine 
and bonzoyl-acetio other (Jaeger, A. 262, 872). 
Amorphous powder, insole water and alcohol. 
OXY^UIDO-DIPHBflYB SULnilDE 

Formed from ^ oxydi- 

phenylamine by heating with S (Bernthsen, A. 
230, 182). Colourless mass, v. sol. alcohol ^nd “ 
ether. FeCl, forms a chocolate pp.*^ ol 

N<^(^‘ 2 p>S, insol. water. * 

1)^' 

DI-OXY-IMIEO-DIPHENYL SDIPHIOE 

^“<c“h,(OH)>*^- by 

thionol'whieh'isit 

hy the action of cerno. H,SO, on imido-dfphen^ 
sulphide (Berntbsen, A. 230, 188). ‘Coloqtlep^.,, 
needles, v. si. sol. water. Yields a tri-acetyi 
derivative [166°]. 

DI-OXY-IMIDO-PYEIDINE DIHYDBIDE v. 
Di-oxy-amido-pybidine. 

DI-OMY-DI-IMIDO-QCINONE 
0,(NH),(OH)jO.,. Formed by oxidising tetra- 
oxy-di-amido-benzene by FeCl, (Nietzki, B. 16, 
2094; 18, 603). Plates, v. si. sol. alcohol. 

OXY-INDAZOLE C,H,(OH)N,. tM.6°-266°](?). 
Formed by boiling diazo-indazole with water 
(^itt, Noelting, a. Grandmougin, B. 23, 3642). 
Needles, si. sol. cold water. 

• OXY-INDOlffi V. OxiNDOLB. 
(a)-OXY.INDONAPHIHENB C.H,0 ».«. 

C,H.<^^^Cll,. {a)-Hydrindone. [40°]. (214°). 

Formed by heating o-cyano-benzyl-aoetic ether 
with cone. HClAq (Gabriel a. Hausmann, B. 22, 
2018). Colourless tables. Cone. HClAq at 100° 
forms (G,H„)„, not melted at 280°. 

Oxim 0,,H,(NOn). [146°]. ‘flThite needles 
(from alcohol), sol. alkalis. 

Phi’.nyl-hydraiide C,H,(N,HPh). [o. 
120°]. White prisms, converted by conc^HClAq 
into C,,,]^„N [23j- 
B^crences.- 
INDOHAPHIHENE. 

OXY-ITACONIC aCID C,n,0,. Formed by 
boiling aconic acid ♦ith baryta-water (Meilly, 
jed. 171, 163). OiL-JlaA" (at 160°).—Ag,A": 
flooculent pp. 

4 XY-jraiONE V. JeOLONE.* 

XY-LEPIDINE V. Oxy-methyl-qcisouhk. 
OXY-IEDCOTIN e^CoioiN. 

DXY-LDTIDIim V. OXY-Dl-METHYL-PYBIDIUfc 
DXY.HALONItSACID v. TASTBolho Acn>. 
Oxf-HABOABIC ACID C,JiI„0.. [80^. 

Oaeurs in aoipocere (Ebert, B. 8, 776).—-AgA': 
amorphous.* . _ 

• OXY - TBIMELtmC ACID 0,H.q, U. 
0,H,{OH)(CO,H), [6:4:2:!]. [o. 246°]. Formed 
by fusing 8uIplio>trimeUitio aoid with potash 
(Jacobsen a. Meyer, B. 16,1$2). Friams (con¬ 
taining 2ag}. With HClAq at 24^ it yieias m* 
oiy-bensfioio acid.—Ba,A'"| 5aq; Bmall priamf. 


and cnLono-ny orx- 
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OXY-TEIMESIO AOID 0„H,O, iA * 
CA(OH)(CO,H),[2:6:3:13. S.-eat 10”. Formed 
by heating [ 2 :ljC,U,( 0 Na)C 02 Na in a onrrent ol 
CO, (Ost, J. sr. ra 14, 96! 1«. 802; 17, <384), 
and by fusing C,H.,(SO,NH,)(COyH), with potash 
(Jacobsen, A, 200, 204). Nodules Containing 
aq) or needles (containing 2aq). Decomposes at 
180”.—Ca.A'" 8aq. -Co(H,A"%-Ba,A"',8aq.- 
A.g,A"' 3aq. ' ^ 

Ethert Et,HA"'aq. [148°].—Et,NaA'''aq. 
-EMJ". [84”].-Et,NaC,H,0,: Vrisms, insol. 
water. 

OXY-MESITENB CABBOXYLIC ACID v. 
Aofro-ACBTIC ACID. „ 

w-OXF-MESITYXENE 0,H,,Ma„Oa.,OII. 
(220”). Heavy oil (Wispek, B. 10, l«i77). ' 
Aoetyl derivative (230®). S.G. iS 1-09. 
Formed from w-bromo-mesitylene and £OAo. 
”lsoxneride o. Mesitol. 

Di-w-oxy-mesitylene aH 3 Me(CH,OH)„ Met- 
glycol. (28(t”). 8.0. 1-2^. 8. 6. 

S. (ether) 60r ,Obtained by^rolonged boiling of 
w-di-ohloro-raesitylene [41-6”] with water and 
carbonate (Bobinet a. Colson, G. R. 90, 
lD03)!p^iquid, with bitter testo, v, sol. alcohol. 
- Di-afetyl derivative C,.li,Mo(Oil,,WAo)- 
J^4” at 120 mm.). S.G. =2 1 . 12 . Oil. 

Isomeride v. TBi-METHYn-RKsoaciM. 
Trl-w-oxy-mesitylene C„1I,0, i.e. 
0,H,(OH,OH),. Mesicerin. Obtained by boil¬ 
ing tri-»-broino-mesitylene with watea'(40 pts.) 
and lead carbonate (Colson, A, Ch. [OJ 0, 95). 
Syrup, gradually crystallising in a desiccator. 
Sol. alcohol, insol. chloroform and ether. 

o-OXY-MfiSITYtENIC ACID 0,H,„0, i.e. 
0,H,Me,(OH)CO,H [6:3:2:!]. [179®]. Formed 

by potash-fusion from mesitylene sniphouic aofU 
(Fittig a. Hoogewerft, A. 160, 3.83), from me.sitol 
(Jacobsen, A. 195, 274), (a)-3ufpno-mesitylei(io 
acid (Remsen, Am. 8, 220), and mesitylene di- 
sulphonio acid (Barth a. Herzig, U. 1, 812). 
Formed also from o-amido-mcsitylcnio acid 
(Jacobsen, B. 11, 205.5). Prepared from m- 
xylenol, Na, and Co, (Jacobsen, B. 14, 44). 
Needles (from dilute alcohol). FeCl, colours its 
solution blue. — lffi,A'.—KA'. -■ Ca/y, 5aq.— 
BaA', 5aq. —^nA', 2aq: four-sided prisms.— 
MoA'. Oil. 

p-Oxy-mesit^lenio acid 

C,H,M^,(OH)CO,H [6:3:4:!]. [223“]. Formed 

from p-8alphamido-ni,osUylenic acid by potash- 
fusion (Jacobsen, B. (2, OOo; A. 206, 197). 
Form'Bd also from p-Wido-mesitylenic acid 
(Emerson, Am. 8, 268). Needles^ insol. cold 
water. Yields e-xylenol oli heating with HClAq 
at 200”.—BaA',.-AgA'.—MeA'. [180^.—EtA>| 
[118”]. Needles or prisms, volatile with steam. 

OXY-KETHACRYUC ACID. Appears to bo 
a product of the action oft KOy followed* by 
potash on CH,:C01.CH,«.JClaus, A. 170,126). 

Methyl derivativeOa.zC(CH,OMe).C6.^. 
(c. 238°). "Formed by heatthg C(OMe)icOfH), 
at 140° (Klel yir, A. 246,103). Liquid, miscible 
with water, with HI and P it yields Mel ud 
isobutyrio acid. < 

OXY-HEIHAHE v. iStxTayL ALOOHon. • 
Di-oxy-methane v. Fobmio AnnEKysli. 
Tri-oxy-metlaute t). Foauio acid. 
OXY-METHA»B SDLPHOJriC ACID 
OK|OH)80,H. Formed from methyl alcohol, 
SO, (Max Miffler, B. 6,1081). Orys- 


talline, not decomposed by boiling water or acids. 
Yields sodium sulphide on warming with s^ 
and epoaer platinum (Loew, B, 28, 8126). 

Oi^.methane disnlphouic acid CH.SQ, io. 
OH(OH)(8P,H),. Formed from methyl alcohol 
and SO,.—E.,A'': needles. 

Oxy-msthane tri-snlphonic acid 
C(OH)(fi(;j,H),. Formed from 0(SH)(SO,K). 
and bjromine-waj^r (Albrecht, A. 161,129). De¬ 
liquescent mass.—K,A"' aq,: needles. S. 1-2 at 
21°.--(NH,),A'".-Ba,A'", 8aq.-Hg,0,A''', 15aq. 
— PbK„A".',(OH) 6aq. — Pb,A''',Ao,, 8aq. — 
‘AgjA'" aq: needles, v. sol. warm water. 

OXY - HETHE 8 YL - DI -AUIDO-DIBSNZOIC 
ACID. E thy ^derivative 

C(0El)4H:&ca|- ■ [223”]. Formed 
from o>ami(fo«bonzoio acid hydrochloride and 
NH:C(OEt)* (Sandmeyer, B. 19,2650). Needles, 
V. si. sol. hot water.—AgHA'': white pp. 
OXY-METHENyL-AUlIBO-PHENOL 

0*H,<o>COH or [137”]. 

I^Formtd by heating oxy-phenyl-uroa hfade by the 
actiem of 01CO,Et on o-omido-phenol (GrSnviok, 
Bl. (2J 25, 177 ; Kalokholl, B. 16,1828), and by 
heating o-amido-phenyl ethyl carbonate (Bender, 
B. 19,2265,295^. Plates. EtI and KOEt form 

OJI,<^^^‘>CO. [29”]. 

Ethyl derivative C„H 4 <'^^COEt. 

(225”-230”). Formed from C,H 4 {OH).NH,Cl 
and NH:C(OEt)., (Sandmeyer, B. 19,2666). Oil, 
insol. alkalis. 

OXYMETHENYL -AMIDO - PHENYL-MEE- 
CAPTAN C,H.NOS i.e. O.H.<|^C(OH). 

[136°]. Formed by the action of hot water or 
alcohol on C,H,C1SN which Is got by heating 
phenyl thiooarbimide with PCI. (Hofmann, B. 
12,1128; 13, 10). Crystals (from alcohol), si. 
sol. water. 

Ethyl derivative C„H,NS(COEt). [26”]. 
From C,H.01SN and NaOEt.—B',H,PtCl,. 

Acetyl derivative CjH.NS(COAo). [60”]. 
OXY-TETEAMETHlNYL DIHYDBIDE 


[183”]. 


CABBOXYLIC AOID 

Formed by heating inactive amido-glutario aoid 
(Wolil, A. 260,12.5). Prisms, v. sol. hot water. 

OXY-METHEN YL-FHEN YLENE- DIAMINE 
V . Phenylehb-ubea. 

OXY - METHYL - AOETOACETIO ETHEE. 

Ethyl derivative 

OH,(OEt).CO.CHMe.CO,Bt. (190”-196”). B.G. 
** ’976. Formed from ohloro-methyl-aoetoacetio 
ether and NaOEt (Isbert, Ar 284,194). Liquid. 
w-OXY-METHYL-AKlDO-BENZOIO ACID 
I Oj,H,(CH,OH)(NH,).CO.,H[2:4:l]. Formed by 
pdissolving amido-^thalide [178°] inhot aqueous 
potash (Iloenig, B. 18,8462).—OuA',: dark-grey 

pp. • 

Oxy-dimethylamido-benzcic aeld. AnAv- 
dride of the methylo-hydroaidt 0„HuNO, 

i.e, 0JH,(OH)<^^*^*^O. Formed by tl^e action 

of Mel and KOH on amido-ssliaylio acid (Griess, 
B. 12, 2307). White needles (containing '4a^, 
▼. sol. water. Tastes bitter. Gives a violet 
colour with FeQl,. Oonverted ob heating laid 
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• Oja, (OP) (NM8,)CO,Me.-B'HOU— 
BOaL—B'ABtOl, 4aq; gmall yellow priems. 

Ozy-ittltbylamido-beiuoio aoid. Methyl 
derivative 0,H.(01ie)(NHMe)C0ja [*boTO 
200°]. Formed frou potassium amido-anisate 
and Mel (Griess, B. 5, 1042 ; 6, 688).* Slender 
needles, v. el. sol. hot water. Yields B'HClAq. 
Further treatment with Mel and KOU^forms 

6aq which g^es tSe ^slts 

B',H,PtCl, and B'HIaq, and on distillation 
yields C,H,(NMe.)(OMc)CO,n (2H8°). 

^-OXY-KETHYL-a-AUipO-llllTinilC ACID 
OHMe(OH).CH(NHMe).C(),n. S. 66 at 12°. 
Formed from 0-methyl-glyoidic acid and methyl- 
amine at 100° (Selinsky, <31. *[2] 48, 247). 
Crystals. • a 

o-OXY.TETKA-METHYI.-DI-p-/aiIDO.TEI- 
PHKNYI. CABBINOL 0,.,H.„N,0, i.e. 
0,H,(0H).C(0H)(0.H,NMu,),. Formed by oxi¬ 
dising the ienco- ^se obtained by condensation 
of salioylio aldehyde with dimethylanilino (0. 
Fischer, B. 14, 2622). Dyes yellowish-green. 

o-OXY-'5BTBA.METHYL-DI-p-AMI0O-TKI- 
PHENYh-METHANE CJH.,AO i.e. , 

C,H,(OH).CH(C.H,NMe,),. Beueo-hase ofsalicyl- 
aldehyde-green. [128°]. Prepared hy heating 
a mixture of dimethylanilino (24 pts.), salicylic 
aldehyde (10 pts.), and ZnCl, (20 gls.) to 100° for 
7 or 8 hours i the yield being nearly theoretical 
(Fischer, B. 14, 2622). Colourless rosettes.*! 
Sol. hot al Ahol and benzene, nearly insol. water. 
Combines with both acids and bases. On gentle 
oxidation it gives a green of yellow shade. 

Acetyl derivative CaH.aN 2 (OAo). Irides¬ 
cent plates. [144°]. 

The isomerido [1C3°] fromp-oxybenzoic alde¬ 
hyde yields a green dye and forms an acetyl 
derivative [146°] crystallising in prisms. 

Di-ozy- tetra - methyl - di-amido - tri - phenyl - 
methane. Methyl derivative 
C.H,(OH)(OMe).CH(C,H,NMo.).,. [136°]. Formed 
from vanillin, PhNMe.,, and ZnCl.^ (0. Fischer a. 
Schmidt, B. 17,1895). Crystals, v. sol. alcohol. 

OXY-TETEA-BETHYL-AMHONIBM HY- 
DEOXIDE Ca,{OH).NMe,OH. Formed from 
OH.,I.NMe,l and moist Ag|0 (Hofmann, J. 1859, 
877). Yi4d8(CH,OH.NMe,Cl)fFtCl, crystallising 1 
in ootabMra. • 

DI-OXY-METHYt-AMYX-KETONE. Di¬ 
methyl derivative. CH(OMe),.CO.CHBtj. 
(134°). S.G. 1* '886. Formed as one of the 
products of ^he action of NaOlife upon 
CHCUCO.CEt,.CO,Et (James, A. 231, 243 ; C. J. 
49, 5T). Oil. Miscible with alcohol and with 
ether, bums with pale flahie. Does not combine 
with NaHSO, or react with Ao.p. 

OXY-METHYL-AMYL-PYEEOLB MEB- 

OXYUC ETHEE°‘®'^;Q^®^O.CO,Et. [52°]. 

(188° at 18 mm.). Formed from Metosucoinio 
ether, amylamine, and alcohol in the cold 
(Emory, A. 260,150). White plates (from OS,). 
JJl.OXY-W-MfcTHYL-AirillJIE t>. Tbtba- 

llBTBTl.-DI-XmnO-DI-PHE>tYli-M-OXIOS. 

OXY-KETHYL-ARTHEAlfOt. Acetyl de¬ 
rivative. q;a.<g|o^>o.H.Me. mn 

Formed from methyl-anthraquinone [177°], 
Ae,0, NaOAo, and zinc-diwt (Idoberraann, S. 
21,1172). Plates, 


OKY-lfIIIEYI.-A]rTHBAQinirOirE 
U. O.H,<^>O.Hjae(OH) [Jds]. 

[262°^ Formed iiy heating g-oresol-phthaleln 
or a mixture of phthalic anhydride, o-cresol, and 
H,EO, at 160° (Baeyer a. FVaude, B. 12, 241; 

A. 202,161^. Yellow leaBets. 

Bromo- derivativeJ2Q5°]. 

Ozy-methyl-antbraqujhone 
C.H,:C,OfCAMe(OH) [1;6;2:6]. [170°]. 

Formed in li^ manner from p-oresol (Dmmson, 

A. 212, 340; Birukoil, B. 20, 2009). Orange 
jtneedles (by sublimation). 

Acetyl derinafioe [180°]. Needles. 

•Oxymnethyl-anthraquinone C„H„MsO,(OH). 
[1781]. Pomod from amido-mcthyl-anthra- 
quinone [205°] by the diazo- reaction (Komer a. 
Link, B. 16, 699). Yellow needles (by sublima¬ 
tion). * 

Acetyl derivative [177°]. Plates. 

Di-ox^methyl-anthraqjslncne ^ 

C,H,(Oir):C..O.,;C.H.,Mo(OH). [lflJ°T. Mol. w. 
254. S. (bolting 80 p.c. alcohol) '46. The 
wellow colouring matter of rhubarb, the wall^ 
liOhen {Farmelia parietina), and of theWCTof 
Bumeai obtusifolim (Uochleder a. Ileldt, ^.^8, , 

12; Dopping a. Schlossberger, A. 50,216; Do la . 
Sue a. Mailer, 0. J. 10, 298; Thann, A. 107, 
324). It occurs also in the root of Bheum 
pyramidale^ Bwnex palustris. and of other 
varieties o4 Bumex (Grothe, F. 113, 190) and 
in senna loaves (Batka, 0. 0. 1864, 622). 
Formed by passing air through an alkaline 
solution of chrysarobin (Liebermann a. Soidler, 

A. 212, 30). Golden plates (frSA alcohol), 
forming a cherry-red solution in NaOHAq. 
Indbl. Na.,CO,Aq. Cone. H,SO, forma a red 
solution. Cone. HNO, forms a tetra-nitro- de¬ 
rivative. Yields methyl-anthracene on distilling 
with zinc-dust. Does not dye mordants. Zinc, 
HOAo, and HClAq form 0,,,n„0, [200°-206°]’ 
whence CjjH,„Ao,0, [231°] (Liebermann, B. 21, 
437). 

Di-acetyl derivative [200°]. Plates. 

Di-beneoyl derivative [o. 201% 
Di-axy-methyl-anthraqaiiyme , 
CA;C,0,S3,HMe(0H), [1:6:3:2:5]. MethyU 

quinizarin. [160°]. Formed fr^ hydrotolu- 
quinone, phthalic anhydride, andH,SO, at 140° 
(Nietzki, B. 10,2011). Bed needles (from alcohol). 
Yields mq)hyl-ant^raceni) #rhen distilled with _ 
zinc-du^. 0 • 

Acetyl derivative [186°]. Needles. 
Di-oxy-me(hyl-nntht;pqninone 
OA--0!0,:C.IIMe(OH), [1;8:4;3:3]. Methyl-’ 

aUzarin. [262°]. FcRmod by potash-fusion 
from bromo- or oxy-methyl-anthraquinone (0. 
Fischcf, B. 8,^76; Frauds, B. 12, 241). Orange 
needRs, which may be sublimed. Dyes mordants 
like a^zarin. ^ 

Alkannin (vol. i.X125)is probably* di-oxy- 
mcthyi **nthraquinono as it yields methyl- 
antliraoene on distillation with aiiro-dust fhie- 
bernftinn a. BiJmer, li. 20, 2428). »^ 

JDi-o<y>di.methyl.#ntBraqninone 
CAMe(OH):0,0.,:C.H,Me(OH). Di - weOtoJ- 
anihrarufin. [300°]. Got, togeehar With the 
two following isomerides, by the action of HjSO, 
*ons-oxy-tolnio aoid (Kostaneoki a.Niementowoki, 
•B. 18, 266, 2140 ; i. 240, 276). Tel»w needles 
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OXY-METIlYL-ANTmUiyUINONE. 


Hrom benzene). Its alkaline solutions are ytUow. 
biwi. not ii}'d moi Jaiite. 

Di-acetyl derivative [337°]. Tables. 

Di-oxy-di-inethyl.sathraqj)inone ^ 
OnH,Moj(OH),0*. ni-mcthyl-anthraflav%c acid. 
Needles or small yellow plates (by sublimation); 
not solid at 360°. Does not dye mcAdants. 

Di-aaetyl derivative [223°]. Needles. 

Di - ox.y- di - mptbl;! - anthrsqainone (bcnz-). 
[213°]. Yellow needles, yielding Oi,H„A 0 gO, 

[188°l. y 

Tri - oxy - motbyl - antbraquinlne 0, 

Emodin. [254°]. Occurs in rhubarb root* 
(Yi'arren de la Bue a. Hugo MilUor, 0. J. 10, 
804), ip the bark and berries of S,hanfrius 
frangula (Liebermann a. Waldstein, B, fit 970; 

9,1775; Sehwabo, Ar. Ph. [3] 26r669), and in 
the lichen Nephroma Lusitanica (Haohmann, 

C. 1888, 47). Orange-red monoclinio prisms 
(containing aq). Yields methyl-anthracene on 
diaii^jng with zino^dbt. Its alkaline solution 
^is darK oherry-red. • * , 

Mono-acetyl derivative [180°]. 

Tri-acetyl derivative [lDo°]. I 

* »l&4-oxy-methyl-anthroaumone • 

r^,Me(CjO./.C,H(On), [1:0:2:3;4]. ^ethyl- 
amhragallol. [c. 375°]. Made by heating gallic 
' aoid with p-toluic acid at 130° tor 15 hours 
(Cahn, B. 19, 2335; A. 240, 284). Orange-red 
needles (by sublimation). Its solution in oono. 
KOHAq is green, becoming violet nn dilution. ' 
Hot NHjAq forms a blue solution. Cone. HgSO, 
forms a red liquid turned green by a trace of 
HNO„ decolourised by more HNOg. 

Tri-a^tyl derivative [204°]. 

Tri-oxy-methyl-anthraquinone 
[2':1':6T C.HgMe:CgOg:C„H(OH). [1;6;2:»;4]. 
Methyl-anthragallol. [298°]. Formed by heat¬ 
ing gallic acid with o-toluic acid (C.). Minute 
yellow needles. Forms a green solution in cone. 
KOHAq turned violet on dilution. Dyes like 
anthragallol. Cone. HjSO, gives a red solution 
turned green by HNOj. 

Tri-acetyl derivative [210°]. Tables. 

(2, 8, 4)-Tri.oxy-3' and 6'-methyl-anthra- 
qninones {metkyl-anthragallols). These two 
isomeride^are formed siraultaneousll by heating 
gallic acid with m-toluic acid at 130° 135°. The 
one melts at {312°] and gives an acetyl derivative 
which forms needles molting at [190°]. The 
othef isomeride molts at [235°-210°], and its 
acetyl derivative, wlfich c^vstalliset in sm.all 
prftms, melts at 218*. Their other ^opertios 
are almost the same as those of tl^ other mcthyl- 
anthragallols (Cahn, Bj)19, 2336). 

Trl-oxy-methyl-antluaqutnone 
[8;2:1:6] 0,Hg(OH).,:CA:OAMo(OH) [l':6';2':5']. 
Methyl-03^-alimrin. Formed by saponifying 
its di-methyl ether which is proddeed by ating 
hemipic aoid with p-ajijsoi and HgSO, (Lieber- 
, mann a. Kostanecki, A. 240, 303). Brournislt. 
.yellow fiakes, v. sol. alool;i5r. Dyes like alizarin. 

Di-methyl ether C|,H„Oj. Flakes. 

Tri-oxy-di-methyl-antbraqninone 
[4':2':15«n 0,HgMeg:OgOg:OH(OH), [1:6:3:8:4]. 
Formed by heating*(4j!,l)-ai-methyl-benzoio 
acid with gallic acid ana H,SO, (Birukoff, B. 20, 
871; A. 240, 287). Yellowish-red needles. 
Forma a red aolntion in oono. HgSOg. Yields di-, 
methyl-anthracene [224°], when distUled With 
sine-aasta 


Xrt-oxy>tii>msthyl-anth|aqBlnont 

[4':&';2':1':6'] 0.HMe.:0,0g:a,H(0H), [1:6:2:S:4]. 
Tri-methyl-anthragaUol. [244°]. Formed 
tri-methyl-benzoio (dnrylic) aoid, gallic aoid, and 
•HjSO, (Wendo, B. 20, 869). Brown needles. 
Yields tn-mcthyl-anthraoene [236°]. 

Acetyl derivative [174°]. Plates. 
Tetra-oxy-di-methyl-anthraquinone 
[3':4':S'A':6'] C,HMe(OH)g:CgOg:C.HMe(OH), 
[l:6f2:3:4]. Dt-methyl-anthrachrysone. [above 
860°]. Formed by heatiSg di-oxy-o-toluio acid 
with HgSO, (10 pts.) at 100° (Oahn, B. 19, 755). 
Beddish-ytllow places (by sublimation). Does 
not dye mordants. 

Tetra-acetyl derivative [234°]. 
OXT-HKTHYL-BENZOIC ACID v. OzT 
TOLOto dom. • 

Oxy-diduethyl-benzoie acid 
0,HgMe2(0H).C0gH [6;3:2;1]. Oxy-isoxylylic 
acid. [142°]. Formed by fusing ethyl-p-xylene 
sulphonic acid with potash ^Stahl, D. 23, 991). 
,Needles. Gives *a bluish-violet colour with 
FeClg. 

Oxy-di-methyl-benzoic aoid. « 
CJfCMeg(OH).COgH [6;4;2;1]. Oxy-p-xylylic acid. 
[199°]. Fonuod trom t^-cumenol by potash- 
fusion (Renter, B. 11, 30; Jacobsen, B. 12, 436). 
Noodles, volatile with steam. Gives a bluish- 
violet colour jrith FeCl,. HClAq at 220° gives 
xylenol [61°].—BaA',. S. 1-1 at 0°. 

* Oxy-dl-metbyl-benzoit acid 
0,HgMoJOH)COgH. [4;2;6;1] ? [1704ei- Formed 
by fusing 0»H,MeHrC0gH (Gunter, B. 17,1608). 
Scarcely volatile with steam. Gives no colour 
with FeClj. 

Oxy-di-methyl-benzoio aoid [137°]. Formed 
fromp-xylenol, Na, and CO.j at 180° (Oliveri, G. 
12,166). Needles, coloured violet by FeCl,.— 
BaA', 4aq. 

Oxy-di-metbyl-benzoio acid 
C,H,Me„(OH)OOgH [6;3;4;1]. [153°]. Got from 
C„H,Me.Br.CO.JI and KOH. Jiot coloured blue 
by FeCi;. 

Oxy-di-methyl-benzoio acid. Xyletic acid. 
[155°]. Formed from crude xylenol, Na, and CO, 
(Wroblewsky, Z. 1868, 283).—CaA',2aq.— 

BaA'gOq; needles. » 

Di-oxy-di-metbyl-benzoio aoid , 
C,HMe,(OH).,CO,H [6;3;6i8:l]. [196°). Formed 
from betorcin, NaHCO,, and water at 130° 
(Kostanecki, B. 19, 2323). Prisms. Coloured 
blue by FeCl,. 

Oxy-tri-methyl-benzoio acid* 
0,HMo,(OH)COjH [6:4:3:2:1]. Oxydurylic acid. 
[148°]. Formed by lasing duronol with potash 
(Jacobsen a. Schnapaflfi, B. 18, 2844). Needles. 
—CaA',aq: prisma, m( sol. water. 

K-oxy-tetra-msthyl-benzoio acid. Tetra- 
hydride of the methylene derivative 
CH,0,C,H,Me,00,H. Piperhydronic add. [96°]. 
Formed from (/3)-hydTopiperio acid and sodium- 
amalgam (Burl, A. 216,178).—CaA',aq: crystals 
(from water). 

OXY-TBI.HETEYI.-BENZ0I0 AIDEtfYDE 
C.HMe,(OH)OHO [1:3:4:6:6]. [106°]. Formed 
by the action of chloroform on an alkaline sola- 
tien of 4>-onmenol (Aufrers, B. }7, 2976). 
Needles. FeCl, gives a blue oolobr. 

OXY-lIETHYl.-BDm-PYBBOUS CABS- 

OXTUO EXBEB 0[68°]. 



OXY.METHVL-ETHYI^PYRROLK OAKBOXYllO ETHER. 

(176® at iS mm.).6 Formed from aceio-tmc- 
ouuo ether (10 g.) and ieobutylamine (8*4 g.) in 
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the cold (Emery, 260,149). Needles (from CS,). 

OXY-MBTHYl-CISKAMIC ACID. A.nhy. 
aride [6:44]OAMe(OH)<gH;9H . , 

Bf^o^umbelliferon. Formed by heating orcin 
with malio acid and H^SO^ (Pechmann a. Welsh, 
i5.,17, 1649). Tables, Bol. alcoh^ and Aqueous 
alkalis. Couc. HoS 04 forms a- somtlon with^lue 
flaorescence. Potash^usion gives orcyl alde¬ 
hyde and KOAc, 

Acetyl derivative [Wi7®]. hi>rmed by 
heating orcyl aldehyde with Ac .O and NaOAo 
(Tiemann a. Helkenbcrg, B. 12,1*002). Needles. 
OXY-METHYL-COUMARIWC ACID 0.^0, 

W. [4yC.H,(OH)<®^’®>C.CO,H, •[226°]. 

Formed by saponification of its ethyl-ether, wliich 
is obtained by boiling chloro-acotacetic ether 
(1 mol.) with a cone, alcoholic^oliation of mono- 
sodium resorcin C6H,(OH)(ONa). Needles (con¬ 
taining ^aq). V. sol. hot water. On distillation 
it loses carbonic acid, giving oxy-methyl-gon- 

marone [97°]. 

Elbyl ether k.'Kt. [178°]; whife needles; 
V. sol. ether; its dilute solutions have a blue 
fluorescence (Hantzsch, B. 19, 29S8). 

Di-oxy-methyl-coumarilio acid 0|„H,0, ije. 
•Cfle: 


[6:4;^]C 


Jc„u»(OH),<;''“®^c.co.;a. [ 28 i°]. 

Formed by saponification of its ethyl ether, which 
is obtained by boiling chloro-acetacetio ether 
(1 mol.) with a oono. alcoholic solution of mono- 
Bodium-phlorogluoin C,H,(()H),.(ONa) (1 mol.). 
Crystals (containing ^aq). The acid and its 
ether give an indigo-blue colour with warm cone. 
H,SO,. 


OSTTBIXETEYISITB . OIPHTHAUKIDE 

CH(O^(0H,NC,H,Oj),. [205°]. Formed from 
potassium phthalinyde and (a).diohlorhydrin at 
160° (®ocdeokpmej»r, Bf 21, ^89; Gabriel, B. 
22, 224). Needles (from HOAo). Fuming 
HBr at 20n° converts it into CHBr(CH,NH,)r 
OXY - METHYL - ETHYL - BENZOIC ACID 
0,H,MeEt(0H).C0jH. [14#°]. Made by fusing 
s-di-methyl-ethyl-benzene/sutphonio* aoid with 
potash (laoobsen. A, 195, 284). Long needles 
from dilute a^hol). Turned blue by FeOtt. 

OXY-METHYL-ETHYL KETONE. Ethyl 
^derivative CH,(OEl).CO.Et. (100°-106a. 
(Foiutied from CH,(OEt).CO.OHMe.CO,J:t and 
alooliolij KOH at 120° (Isbert, A. 234,196). 

0<Y . METHYL . ETHYL - FYKIMIDINE 
C,H,„N,0 t.e. CEt<J^:™®jjj^CH. [160°^ 
Formed by the action of a 10 p.c. solution of 
iv/iiv- upon a miaturc of propionamidine 

(con-J l»ydrochl«rtdo (1 mol*) ant ocetace^io 
ation I B. 18, 2847; B. 22,4619). Fine 

f hito needles. • V. sol. water and alcohol Re- 
u^jed by zinc-dust to methyl-cthyl-pyrimidine. 
Salts.—B'HCl: f210^-246''’]; vory^sAToEle 
thick (Irisms. — B 2 HjCl 2 PtCl 4 : [236®]; thick 
yellow prisms. ^ 

Oxy-rnethyl-di-ethyl-pyrimidine 

propionamiuinc hydrocbloride, ethyl-acetoacetio 
ether, and dilute (10 p.c.) NaOHAq (Pinner, B. 
22,1621). Needles, v. sol. water. 

Oxy-metliyl-(ii-ethyl-pyrimidine^O,H„N,0 

i.e.^ CEt<^^;°^y‘jjj>CMo. [165°] Formed 

from propionamidine hydrochloride, propionyl- 
profiionic ether, iy;id KOH (Moyer, J, pr, [2] 89, 


Ethyl ether A'Et: [242°]; small white ' 264). When warmed with a solution of nitrons 


needles; the alkaline solution is fiuoroscont 
thing, B. 19, 2984). 

OXY-METHYL-COCMABONE v. Coumabonb. 

OXYMETHYLENE o. Fohmic^ Ai.nEiiyiiR. 

OXY-TBIMETHYLENE-DIAMINE 
OH(OH){CEl NHJ,. Formed by heating with 
HClAq the compound gol^ by the aotiou of epi- 
chlorhydain or (i>)-dichlorhydriii on potassium 
phthalimide (Goededkemeyer, B. 21, 2689; 
Gabriel, B. 22, 225). -B"H.,CL. [184°]. Hygro- 
Bcopio mass.—B"H..PtCl„. (210°].-B''H,Brj. 
[200°]. Needles.—B"2C,H,,(NO.)jOH : yellow 

needles. [230°f. 

OXY - TBIMETHYLENE - DIPHIHALAMIO 
AOID OH{OH)(OH.,NH.OOOJI,CI)J1),. [o. 
120°]. Formed by boiling oxytrimethyleno- 
diphthalimide with potash (Goedookemoyer, B. 
21, 2690). Hygrosoogio noodles. Yields oxy- 
' trimethyiene-diamine on evaporating with 
HClAq. 

OXYMETHYLENE-PHTHALIDE ? C.H,0,. 
[146°]. A crystalline body formed in the action 
of Sr and HOAo on acetophenone carboxylic 
acid (Gabriel a. Michael, B. 11,1010). 

.C:CH.OPh 

Phenyl derivative 0,H.< 

. .. ^00.0 . 
[144®]. Made by heating phthalio anhydride 
irilh phenoxy-aoetio acid and NaOAc (Gabriel, 
J9.14, 922). Needles. The homolfl^pus p-tolyl 
derivative is also crystalline. 


-aoetoacetio lither 
'r and alcohol. 


acid in HOAo it yields C,H|,N,0, and a little 
0.H„N,0., [205°]. 

Oxy-di-methyl-ethyl-pyrimidine 
OMe<jJ;®’^®jj^CEt. [146°]. Formed from 

acetaniidine and cthyl-aoetoacetio ether (Pinner, 
B. 22, 1616). Needles, v. sol.^ater. • 
Oxy-di-methyl-ethyl-pyrimidine 

^N!c(OH)^■®“^®• 
piopion.T,midine and m( 

(P.). NeoflIes, v. 5* sol. '_ 

Oxy-Bi-methyl-ethyl-il^rimidme 

CMe'^^;®^*^j^CMe., [168°]. Formed from 

agptamidine and propionyl propionio ethik (E. 
von Meyer, J.pr. [2] 40, 304). 
Di-oxy-methyl-ethyl-pyrimidinj 

O.H]M*eEt(OH),N, f.«. CO^NEtSo 
eMethfl-ethyl-uracil. [f95°]. Formed, together, 
with jji-oxy-methyl-a!^tliyl-pyrimidine*{68°], by 
heating potassium metliyl-urooil with Etlfo at 
156° (Hoflmami, A. 263, 68). Pnsma (from 
EtBr) or needles (from alcohol). 

.OXY-HETHYL-EKHYl-PYBBOLB OABB- 

OXYLIC BTHEB oo*.‘cH,*M-OV*- 
^ (166° at 14 mm.}. Formed from aceM-aneoinie 
ether and cold aqueous ethylamine (Smery, A. 
'260,148). Needles. 
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OXV-METHYI^BTHiMlfBaOLE flARBOXYLtO ETECGRi 


Oxy-methyl-ethyl'pyrrol* dibydride aowl)^ 
oxyllo Mid ^;n ^^ >OMe.OO^. [183°]. Ob¬ 
tained, os nitrile, by Jieatipg aoetyl-prppionis 
(levuiio) ether Vith HOy and alooholw e&yl- 
amine (KiihUng, B. 23, 709). Needles, y. sol. 
water and alcohol. 

Nitr’ile C.H„N,0. Syrup. 

.dmide OyH„N.,C)|i. [183=>]. Needles. 
Thioamida [176'"). Formed from the nitrile 
and alooholio H^S. 

^Amidoxim [o. ICO®]. Formed from the 
thioamide by boiling with hydroxylamine hydro? 
ci'tloride. 

OXY.(B. 2-Pif. 2).DI.METHyi,»(Pv.-3). 
EIHTi-atJINOUNE C,.H„{OH)N. [45®]. 0)12®- 
316® at 720 mm.). Colourless crystals. Formed 
by fusing di-methyl'etliyl-quinoline sulphonio 
coid with KOH.—A'K**: easily soluble colourless 
plates (Harz, H. 18, 3390). 
^i-oxy-methyl-ethyl-quinoUne 

fc. 220®], Formed from 

ohloro-ethyl-oxy-o*toluquinolino 'kud dilute HO] 

' (Rttgheimer a. Schramm, B. 20, 12i*5; 

21, 8U2)j Needles (from liOAc); insol. water. 

^Reference. — Chloko-oxy-methyl-BT aYL- 
QUIKOLniB. 

o-OXY-a-METHYL-GIFTARIC ACID 
0;H„0, U. C02H.CMe(0H).CH,.CH,.C02H. 
Formed from the lactone of oxy-isohi^oio acid by 
oxidation with dilute nitric acid (Fittig a. Bredt, 
A. 208, G3; 236,225). Made also by saponiheation 
of the nitrile formed by combination of /3-acetyl- 
propionio^(4cvuUo) acid with HCy (Kreckelor a. 
Tollehs, B. 18, 2018; A. 238, 287). The free 
imid at once changes to tho lactonic e.‘cida 
BaA" 4aq. — SrA" 4aq. — CaA'' 7aq. — ZnA".— 
Ag.^": white Oocculent pp. *• > 

Laotonie acid CMc(COjHXq^^^. 

[70®]. Deliquescent prisms, v. sol. ether. Con¬ 
verted by -hot H^O, into CO, and levulic acid. 
CaA',4Jaq.—MeA'. (2.52®).—EtA'. (202®). 
Amide of the lactonic acid. [c. 124®]. 
Nitrile of the lactonic acid. [o. 33“]. 
0-Oxy-b-nieth!^l-gIntario acid " 

• CMe(OH)(CHrGOjH),j. Formed by oxidising 
metbyl-di-etHyl-carbinol with KMnO, (Sorokin, 
/. »r. [2] 23, 278).—CaA": amorphous.—Hu A" 
(dried at 110®).—C!i}y\','(OH)j 6aq: small tablets. 

AgjA®, * 

Dxy-tri-methyl-glntario aoid. Lactonic 
acid [104®]. Formed 

tromVbromo-tri-methyi-glntaric anhydride ai.d 
KOHAq at 0® (Auwers a. V. Moyer, B. 23, 307). 
Crystals,V. sol. water.— AgA': oryatalline Bpwdor. 

Si-oxy-di-metbyl-glntario acid? 
CH,(CMe(OB).COjH).}7 . [96°]. Boimefi by, 

' dissolvie^ di-a-bromo-di^ .nethyl-glutario an¬ 
hydride m cold 10 p.o. ‘Rustic soda, sdiution 
(Anwers a> Jackson, B. 23, 1614). Six-sided 
plates, y. sol. cold water. , ' 

OXT-HETHYL-IITBOllAPHTHENE 
OAMe<®®>^>CH. [69®]. Fomfed by con¬ 
densing m-tolyVpropionio aoid by means ot hot J 
B^SO, (Von Miller, B. 23,1899). White needles ' 
with (marl ctexistio odonr. Volatile with steamv 


The isomeride Irom jp-tolyUpropioni^ aoid xnclti 
at 08®. 

Ozy-methyl-lndonapbtheaa 
O,H,<^ 0 jQ’ 2 j^CMa. (^40® at 719 mm.). 

Formed" from 0-phenyl-isobutyrio aoid and 
HjSO, at 160“ (Von Miller, B. 23,1888). Heayy 
oil smelling of peppermint, yolatUe yjlth steam. 
Tieldb ^hthaiio aoid on oxidation. Qiyea a 
pheSlyl-hydratfde [116®]. 

OXV-METHYL-INDOKS. Ethyl-deriva¬ 
tive 


0**^<C(OEt)>®'^‘® O.H,<“g>O.CH,OEt 
[142®]. Formed by heating at 90® the phenyl- 
hydrozide of CHj.CO.CHjOEt (Fittig, B. 21, 
2649). «.Crystals (from alcohol). 

OXY-WETHVWFIOLB DIHYDBIDE 

««^S>C;OMe>OH. [130® cor.]. 

Formed by boiling quinoline totrabydrido with 
acetoacctic ether (Iteiasert, B. 24, 845). White 
noodles, v. sol. alcohol, insol. alkalm, sol. cono. 
HClAq. — B'HCllJaq. - B'^PtCl, : orange 
noodles. r 

OXY-METHYL-MAtONAMIC ACID 
C,H,NO, i.c. CMe(0‘H)(CONR,)(CO.,H). Formed 
from pyruvio^aoid and KCy followed by cono. 
HClAq (BSttinger, B. 14, 88 ). Syrup.— 

ZnA'j aiuj: crystalline, v.*e. sol. water. 

DI-OXY-DI-METHYL-MALONI(fACID. Di¬ 
methyl derivative (CH,O.CH,),C(CO,H),. 
[138®]. Formed from sodium-malonio other, 
chloro-di-methyl oxide and NaOEt (Kleber, A. 
246, 111). Prisms, y. sol. water. Its salts are 
very hygroscopic. 

Di-ethyl etAer 0,,H,„0,(C0,Et),. (c.240®). 
OXY-DI-METHYl-PENTAMETHENYL 
HYDEID^CO<gH or 

®®^HMeCH°‘ ‘ Oi-methyl-ketopentene.’ 
(119®). Made from methyluvio acid by pro¬ 
longed boiling (Dietzel, A. 260, 196). Oil, 
lighter than water. 

Oxy-methyl-hepta uethenyl tiihydiide ? 
C.H„0 i.e. ^ 

oil, smelling like camphor, formed by heating 
its dicarboxylio ether which is formed by dis¬ 
tilling CO,Et.>JHAo.CH,.CH,.CHAo.CO,Et (Per- 
kin a. Obrembsky, B. 19, 2051^. Eeaots with 
phenyl-hydrazine. 

DI-OXY-DI-METHYX-HEPTAMETHYUSITB 

C,H..O, i.c. ^ 

at 184 mm.). Formed by reducing 
CHj(CH,.CHAo), with sodium (Kipping a. W. H. 
Perkin, jun., 0. J. 69, 220). Thick oil with 
burning taste, smelling ot thyme. Does not 
form an oxim or a phenyl-hydrazide. Yields 
deliquescentC,H„NaOjaq. Forms an oily.»ro- 
dnet of condensation C,JS,,0, (806®-810° at 
200 mm.). 

Di-aeetyl derivative 0,H„Ao,Or (201® 
at *66 mm.). Liquid, insot oold wateg. 
OXY.lifETHYl-(o>»APHTHI)WnrOI.nrjl 

0,.H„NO i.«..0,JH.<NS§Mc- 

[over 800®] (0. a. L.). Formed by boiling with 



OXy-METHYL-PtmiS. 


Ilf 


HOI ■-naphtliyM.iii^o-buIyrio ether, which jh 
formed by oondeneatroQ of aoeioacetio ether with 
(aj-naphthylamine (Knorr, B. 17, 643; Conrad 
a, Limpach, B. 21,631). Keedles (from alcohol). 
—B'jHJPtCl,; T. el. sol. hot water. * 

The iiomeride derived from ($)-Dtmhthyl- 
amine orystallisos in flat needles [286°] (K.) or 
[above 800°] ( 0 . a. L.) decomposed by distilla¬ 
tion. , 

OXY-DI-KEXHTL - (( 8 ) - S APmEOftlftHOI. 
DIE BIBITLPHONIC ACID ^ * 

Oi 5 H„(OH)(SO,H)N l^q. Formed by potash- 
fusion from the disulphonic acid of dt-methyi- 
(A)-naphtho<iuinoline (Heed, /. j)^r. [2] 36, 300): 
small needles, insol. water and alcohol. 

DI-OXY-METHTL-NAPHTHOQUINONE (?) 
OiiHgO,. [170°]. Extracted * from tubers of 
Drosera Whittakeri (Bennie, 0. J. 61,* 376). 
Forms a deep-red solution in KOHAqf 

Tri-oxy-methyl-naphthoquinone (?) CnHjO,. 
[o. 193^]. A substance of this empirical com¬ 
position may be extracted from tubers of Ihv- 
sera Whittakeri (Bennie, C. J. 61, 371). Bed 
plates (from alcohol or glacial nOAo). V. si. 
sol. water, txives a violet solution in KOH\q 
or NHjAq. Beduccd by SnCl, to 0,,H,|,(K. 
[217°]. 

OXY-HETHYL-ISO-OXAZOLE 

[170°]. Formed, from aceto- 

acetio ether, hydroxylaipine hydrochloride, and 
NaOH at 5^ (Hantzsoh, B. 24, 497). Satiny 
needles, si. sol. cold water, sol. HClAq.—ACjO 
forms on heating a compound [136°] possibly 

CMe. 0 ^®-®'^C( 0 Acr. 6 -~^®'^'- [207°]-— 

BaA'.j 2aq.—CuA'j.—-AgA; gelatinous. 
Di-oxy-di-methyl-di-iso-ozasyl 


hpatlng tetramethyt phenyl-amido-crotouio 
ether ftt 280° (Conrad a. Limpach, B. 21,1666). 

OXT-METHYI-ISOPHTHALIO ACID 
p,H.,Me(OH)(CO,H),[4;6:8:l]. [c.270°]. Formed 
by heating 0.I4 m«(S0,H)(C0j 5), with cone. 
HOlAq at 220° (Jacobsen, B. 14,21ig. Needles 
(from hot wMer). Not coloured by FeCl,. 

OXY-DI-HETHYI-PBOPIONAMIDINE 
CH 3 .CH(OH).C(NHMo):NMe* The crystalline 
hydrochloride B'nCl \jh5% fomftd by the 
action of metbylamine on the hydrochloride of 
CHj.CHiOHj.C^OjHiijiNH, is v. sol. watercand 
m. sol. alcohol (Pinner, B. 23, 2918). 

• OXY-METHYL-PEOPYt-BENZOIC ACID. 
Meljiyl derivative 0,H3MoPr(OMe)CO,H 
[3;6:1:4].*[139°]. Formed from its amide ^149°), 
which eis mad^ by the action of ClCONHi on 
Ci.H 3 MoVr(OMe) in CS, in presence of AlCl, 
(Gattermann, A. 244, 68 ). The ethyl derivative 
[159°] and its amide C„n 3 MePr(OEt).CONHf 
[127'’] are got in like manner. 

Oxy-m^yl-isopropyl-bejaeio acid 
0,H,,MePr^H)C0jHL3T5:2:l]. Gyvjfllolie acid. * 
[147°]. Formed from (4,2,l)-oymenol, sodium, 
Sid CO .3 (Jesurun, B. 1,9,1414). Slender needles 
(frdhi water).—15aA'.,4»q.- AgA'.—MeA'. [iW'Sj. 

Isonuiric acids v. CAiivioBOTio idtn and 
Thvmoiio acid. *' 

OXY-METHTL-PEOPYI-CINNAMI0* ACID 
[l:4:3:6]C,n,(CH,)(C,H,)(OH).C.,H3.COJl. 
^^hymo acrylic acid. [280°]. Prepared by heat¬ 
ing p-thymiAic aldehyde with acetic anhydride 
and sodium acetate (Kobok, B. 16,2104). White 
microscopic crystals. 

Methyl derivative 

C.H 3 (CH,)(C,H,)(OMe).C,H 3 .CO,H. [;41»]. 

Needles, v. sol. alcohol, si. sol. water. 
aXY-METHYL-PEOPYL-CINNAMIC 


O.CO S-fiTTfiT/ CO.Q HYDEIDE v. MExuvL-PBorvL-couMABm. 

N:CM6->™ ®“<.CMe:N- Conned by warm- 0XY-METHYL»PE0PY1 KETONE. 


ing isocarbopyrotritario ether with hydroxyl- 
amine and HOAo on the water-bath (Knorr, B. 
22, 161). Hair-lfte needles which explode at 
190°. 

OXY- TETEA -METHYL - PHENYL - ACETIC 
ACID [6:6:3:2:1] C.HMo,.CH(OH).CO,H. [146°]. 
Formed from tetra-methylqihenyl-glyoxylic acid 
by reduction with sodium-amalgam (Claus a. 
Foeckingf B. 20, 310^. Nodules,—BaA'j 2aq. 
—CaA'jSaq: needles.*^ 

Ozy-tetra -methyl -phenyl-acetic acid 
[6;6:4:3:l]C.HMe,.OH(OH).CO.,n. [160°]. 
Formed in like manner (Claus, J. pr. [2] 38, 
988). Hexahedfa, m. sol. hot water. 

Ozy-tetra-methyl-phenyl-aoetio acid 
re:4:8;2:l] C,HMe,.CH(OH).CO,H. [166°]. 
Srisms, V. sol. alcohol and ether.—NaA'lJaq.— 
CaA'.Saq.—BaA'jSaq : small crystals. 

OXY-TEI - METHEL - PHENYL - METAyL- 
■PYEAZOLE a,H„N,0 U. 

OAMo,.N<3^-^y’. [165°]. Formed by heat¬ 
ing the 4 ’-camyl-hydrazide of acetoacetio ether 
at 140° tor two hours (Haller, B. 18, 706). 
Olistening crystals, v. sol. alcohol. Yields a 
aitrosamine 0,^„N,0,[156°]and a methyl 

derivative OyHijN/) [ 108°] . _ 

OXY - (TEW • METHYL - PHENYL • 02 . 
JflBTHYL-PYBIDINX OABBOXYtlC ACID . 


AN- 


Ethyl 

ether EtO.CH3.CO.Pr. (112°-115“). Formed 
from EtO. 0 H 3 .CO.CHEt.CO 2 Et and alooholio 
KOH at 120° (Isbort, A. 234, 195). Lighter 
than water; smells like a ketone. 

Dl-OXY- METHYL -ISOPEOPYL- PYEIMID- 

INE OMm(OH).C<^^;°“^^>OH. [98°]. 

Formed froSiioxy-lsobutyramidinehydfbohloride, 
acetoacetic ether, and NaOH in equivalent pro¬ 
portions (Pinner, B. 22, 2626). Nbedles (bom 
acetone), v. sol. most solvents. 

oxy-m|:thyl-pkopy^yeeole cIeb- 

OXYLICeTHEE ‘^^'^~^®^O.CO,Et. [ 6 ®°]. 

(172° at 16 mn»). Formed from aceto-succinic 
ether and propylamine In the cold (Emery, A, 
268,143). Needles. • 

OXY-METHYL-PDEIN 0,HiMe(OH)N« is. 

‘•y 

heating di-chloro-oxy-tj^aUiyl-purin with HI 
fFischIr, B. 17, 33^. Prisms, v. eoh water. < 
Alkaline in reaction.JSB'HI.—B'3,Pt0iy. 

Oxy-df-methy’-purin .0,H^(OMe)N,f 
[112°J. Formed from di-chloro-oxy-di-methyi.. 
purin and HIAq (Fischer. B. 17, 384). Slenm 
needles, v. sol. water, tnsm. alkalis. 

Di>ozy4i-metliyl-parin 0,H,N.Oy Fombd 
by reducing the ethyl derivatives bhl<m>-di- 
oxy-di-metbyl-pnrin with HL Hparing^ wdubls 
I crystals. 




7W 




Di-ethyl ddrivative 0„H„N,0, ».«. 
O(OE0<n[ 127»1. Anno'il 
from di-chloro-oxy*di-m6thyl*parm and alco* 
hollo NaOH. Fine plates^ sol. HOlAq, insoU 
alkalis. ** ' 

Trl-ozy-methyUpiirin v. Metuyl-ttbio acid. 
OXY-MBTHYI-PYKAZOLE €, H,N,0 i,0. 

Formed by warming 
Metoaoetio ether with hydrazine and^water (Cur- 
tiuB a. Jay, J* pr, [2] 39, 62). Prisma (from 
water), si. sol. hot alcohol. HaV^ sweet taste. 
OXY-DI-METHYI-PYBIDINE. Ethyl 

Hvativ* OA.NO U. N<^-‘^®Ey:^“>,OMe, 

(246°). ^Formed from aoetoacetio ether and am- 
monia-zino chloride (Caazonori b. Spica, 0. 10, 
449). Oil. 

*■ 0zy.4i-meth3rl-pyTidi]ie. Methyl dertva- 

KcMcIcH^-OM®- (203°)- S.G. 

1^1 X. Fo^ed from oh'loro-di-ract^j 1*pyridine,- 
NaOMe, and MeOH at 160° iConrad a. Eck- 
hardt, B. 22, 81). Oil.—B'4lJ>tCl..—B'ilei. 
B1045]. Priama (from wa.'er). •- 

Ethyl derivative C,H,EtNO. i216°).— 
E’Mel. [196°]. Cryatals (from water). 
Ozy'-.li-methyl-pyridine 0;H,N0 i.e. 

^®^CO— ^-iMtidostyril. [176°]. 
(304°). Formed by heating oxy-tif methyl-pyr¬ 
idine (methyl-i)-lutidostyril) in a current of 
HCl (Hantzach, B. 17, 2904). Formed alao by 
diatilling its earboxylie aoida (Collie, B. 20,446; 
Niepie o.^;-chmann, A. 261,203), and by passing 
dry NHj over mesi tene-laetone at 160° (Ansohiitz, 
xl._369,169). Needles (from alcohol).—^B'HC?2aq: 
priama. — B'^HiPtOl,,. — 0,H,KN0: ailvcry 
apanglea, al. sol. KOHAq. ' 

Oxy-di-methyl-pyridine 0,H,N0 tA 
00<^°:°“®>NH. Lutidone. [231°] (CoUie, 

0. di 69,177). ^360°). Formed by heating ita 
earboxylie or dicarboxylio acid at 280°; and 
alao by hating dehydracetio acid with NH, at 
100° (Haitinger,.B. 18,462; Conrad, a. Guthzeit, 
B. 20,166). Formed also from di-aoetyl-acotone 
and NH|Aa (Feist, B. 22, 1571). Monoclinio 
pyramids (eontaining 3aq). PCI, gives ehloro-di- 
methyl-pyridine (178°). Fed, gives a brownish- 
red oolonr.—B'Af’tfil, (at 700°). [831° cor.].— 
BiAOrA- [136°].-^-B'OA(OH)(NO,i', [220°]. 
Oxy-trl-methyl-pyridine 0,H„N0 i.e. 

[246®]. 

Formed by heating its’ttioarboxylio acid (Corffad 
a. Gnthzeit, B. 20, 159). Needles (containing 
8aq)[lll°],w. sol. water.—B'HI. f[242°]..-Formed 
by heating Intidone with Mel ahdMeOHat 140° 
(Conrad a. Eckhardt) C. 22, 80). Orystalg. ,, 
0*p.tTi-m«tliyl.pyrif>tf» 0,H„NO 
NMe^Q^^Qg^CMe. Meikyl-^-lutidoslyril, 

[92°]. (992°). Formed by heating ‘dloarbo- 

eoUidylinm dehydridt’ mth ASO, or HOI at 
160°-180° (Hantzsoh, B. 17, 1026,2908). Formed 
also by methylation of ^lutidostyiu. Very 
^groMopie oiystala, not volatUe with gteun. 
V. .id. water. ▼, sL soL ether.—B'BOI (aq.— 


B'A- -B'APtOLaeq—B'APWEtOH. — 
BAiPtOl,: longydlovnsSdredMadleB. 

Di-oxy-tri-methyl-pyrldine. Di-ethyl-dt- 
rinatane N<™®;gjOE‘KoMe. (218°) at 

726 mm. Formed from di-bromo-eojlidine and 

NaOEif (Pfeiffer, B. 20,1360). Oil_B'jj’tOL. 

OXY - DI - METHYL - PYEIDINE CABB . 

OXYLJC ACID Liitidoneoarb- 

oxylie acid. '"^258° cor.]. Got by saponifying 
its ether. Crystals (cofftaining aq).—BaA'^— 
CuA'j.—AgA': amorphous. Ethyl ether. 
[164° oo'r.]. (24f)°-260°). Formed in small 

quantity in distilling A-amido-crotonio ether 
under reduced pressure (Collie, A. 226, 810; 
C. J. 69, 174).* Needles, sol. water, si. sol. 
aloohsl. Does not react with Ao.jO or phenyl- 
hydrazine, Yields a bromo-derivat ive G,.H,nBrNO. 
[260°]. PCI, forms 0„H„C1N0,, (204° oor.) which 
yields aohloro-di-methyl-pyridine (177°-180°) on 
heating. 

Oxy-di-methyl-pyrldine oarbozylio acid 

[368°]. ^Formed from 

igSdehydracetio acid and ammonia (Niemo a. 
Peohmann, A. 26i, 206). 

Oxy-nSethyl-pyridine dicarboxylio aoid v. 
MiSTHXL-onnr.iDAMio acid, vol. i. p. 729. 

Oxy-di-nv«thyl-pyridiuo dicarboxylio aoid 

®°<Nn'oile?6(C^dAy>- ^■I'UtidoatyrU di. 
carboxylic acid. [201°]. Formed* from oitra- 
oumalio acid and NU,Aq (N. a. P.). Needles, v. 
si. sol. cold water and alcohol. 

Oxy-di.methyl-pyridiuo oarboiylio aoid 

CO<^§;^®>O.COA. Ethyl ether EW. 

^-Lutidostyril-carboxylic ether. [1.37°]. Formed 
by passing dry NH, tlirough mesitene earboxylie 
acid lactone at 160° (Anschutz, A. 259, 173). It 
is also a product of the condensation of amido- 
aoetoaeetio ether and of 8-ai lido-orotonio ether 
(Collie, B. 20, 445). Needles (from hot water). 
The corresponding acid is an insoluble orystal- 
line powder [300°]. 

Oxy-di-methyl-pyridine dicarboxylio aoid 
00<C{C0^);S^NH. [267°]. _^ Made by 

saponifying its ether. Prisms (from water).— 
KA'.—CaA" 2aq.—CuA" IJaq (dried at 100°). 

Ethyl ether Et,A". [221°]. S. (alcohol) 1 
at 20°. Formed by adding NH,Aq to an aleoholio 

solution of CO<®j®gJj:“^0 obtained 

from ouprio aoetoacetio other and OOCi, (Conrad 
a. Guthzeit, B. 19, 24; 20, 154). Forms an 
aoetyl derivative 0„H„NO, [66°].—B'APtCl,. 
[19t°]. Orange pp. , s . 

Ozy-tri-methyl-pyridine dioarbozylie aoid 

[246°]. Formed by 

saponifying its ether (0. a. G.).—NaA": orys- 
talline, v. sol. water.—Et,A". [193°]. Farmed 
by the action of methylamine on dimethyl 
pyrone dicarboxylio ether, which is obtained from 
ouprio acetoaoetio ether and OOCl,. Needles 
(Gerlehteu, B. 19, 26; Conrad a. Eokhardt, B. 
22, 80). • . 

OXY-KXIHYI...FYBn>YZpP]tOFIOMIO Mm 

V, Efiaomn. 
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0XT4)HKTHYI-PYBIHIDIIfB 
011*^;Q®®gj^oA. [192°]. Formsa from 

Metamidise hydrochloride, aoetoacetio ether, 
and dilate (10 p.o.) NaOHAq (Pinner, B- 18, 
2845 ; 22, 1616), Keedles, v. e. aol. ordinaiyk 
lolrente. • , 

Ethyl derivative. [56°}. (259°). Prisms. 
Oxy-tri-methyl-pyrinudine ^ 

OMe^^.'^l^gj^CMe. Porm^ai from #cct- 

amidine hydrochloriolh, methylacetoncetio ether, 
and dilate NaOHAq (Pinner, B. 23, 1017). 
Needles, v, sol. water. , 
Di-oxy-methyl-pyrimidine 
CO<^gpQ®^OH. Methyhuraeil Formed 

by boiling 8-uramido-orotonio acid with acids 
(Behrend, A. 229, 8; 231, 256). NAdles (from 
alcohol). Decomposes at 270°-280°. By heat-1 
ing with potash it is converted into OijHialjNiOj. 
Potash and Mel‘at 140° forms a dihydrido 
0,H,N,0, [219°] and di-oxy-tri-methyl-pyriinJ> 
idino. A mixture of PClj and POClj at 125° 
forms oily*C,H,ClA (240°), S.G. l-»273. 
Yields deep-violet coffin-like arystals of di-ioJSde 
O.H,N,0,Is (Hoffmann, A. 263, 74). . 
Di-oxy-tri-methyl-pyrlinldme 

°0<NMe;00®>°^ 

methylation of the Receding body (Behrend;* 
Hagen, A.*244, 2). Plates, v. sol. water and 
alcohol, el. sol. ether. Yields methylainine on 
heating with baryta-water at 200°. Dry Br 
forms 0,H,NO,Brj, aqueous bromine yields 

CO<NMe 

Ing alcohol gives bromo-oxy-tri-methyl-pyr- 
imidine [126°], converted by cone, aqueous 
ammonia into oxy-amido-tri-methyl-pytlmuUne 

CO<^^®'^q®>O.NHj [167°], a body that is 
changed by potassium oyanate and HCl into 
crystalline CO<™®;^“®>O.NH.CO.Nnr 
OXY-HEIHyi-PYEROI.E. Dihydride 
g^.CHMe>N®- ,y-Amido-valerie lactam. 
[87°]. Formed by heating ■y-amido-valerio acid 
and by the action of sodium-amalgam and HOAo 
at 280° on the phenyl-hydrazide of levulio acid 
(Tafel, B. 20, %0; 22, 1862). Yields an oily 
nitrosamine, which produces valeroJactone on 
distillation.-B'HCl. [1J10°]. Needles, v. sol. 
water.—B',H,PtCl,. 

K-Oxy-di-methyl-pyrrole 0,H,N0 i.e. , 

■ OH'CMe^^*^^' heating its carb¬ 

oxylic acid (Knorr, A. 236,302). Beduces silver 
eolation in the cold and Fehling’s solution on 
boiling. Gives a red substance with acids, and 
exbdbits the pine-wood reaction. 

Oxy-trl-methyl-pyrrole ?0,H„N0. IVi- 
methyUpyrrolone, (176°). S.G. ^ ■945. Formed 
fr^ sodio-etbyl cyanide and Mol (Honrioi a. 
BouveaaB,.».18] 1,176). 

. Oi-oxy-trl-uetltyl-pyTToU v. AonoiuioNis, 


OZY-HETHYX-mROU OABBOXYUO 
'aCIE Ethyl ether-EW. 

[134°]. Fo.med by heating a-amido-ethylidene- 
succinic ether at ,160° ,(Gmery, A. 260, 144). 
Needlls, v. sol. alcohol. Yields an acetyl den 
vative [142°]. 

Oxy-dijimethyl.pyrrole oarboxylls acid. 
Ethyl ether CO< [127°]. 

Formed ^om methyl>adetosuccimo ether and 
alcoJiolic O'* (Fimery, A. 260,161). 

white prisms^rom HOAo). 

^ Oxy • di • methyl > pyrrole oarboxyUo aoid. 

EtJ^yl^ether CO<™S^t- . 

(160°^ at 11mm.). Formed from aoetosuccinio 
other and alcoholic methylamine (£!.). Bunohes 
of needles, v. sol. ether. 

Oxy • dl > methyl - pyrrole oarboxyUo aoid 

0,H„N0. i.e. Formed by 

boiling ialf-di-methyl»pyrrffle dicarbsxyH®*e?^iet* 
with NaOHAq (Knorr, A. 236, 3ftl). Slender 
l^eedlos, v. sol. alcohol. Gives off CO, a 

138°. , 

Oxy-di-methyl-pyrrole dicarboxytlc sold 

w(r.Ti\xCMe;C!.CO.,H 

H(OH)<;cjip.o.co,ir 

Mono-ethyl ether EtHA". Formed by 
boiling the di-ethyl ether with alcoholic potash 
(Knorr, ff.,236, 299). Crystals (from alcohol). 
Decomposes at 185° into CO, and oxy-dimethyl- 
pyrrole carboxylic ether. 

Di-ethyl ether Et,A". [99°]. Formed 
by heating di-aoctyl-succinio ether m*iihydroxyl- 
amine liydrochloride, NaOAo, and HOAo (Knorr). 
Yi^ds the salt CuHijKNO,. 

OXY - METHYL - PYEBOIE DIHYDBIDE 
CABBOXYLIC AeiD. Nitrile 

^^'•™»>CMe.CN. [141°]. Formed by heat¬ 
ing CH,.CO.CH,.CH,.CO,Bt with HCy and am¬ 
monia in a closed tube (Kiibling, B. 22, 2369; 
23, 708). Ootahedra (from hot alcohol). Suc¬ 
cessive treatment with cold H,SO, and water 
converts it into the oorrcspoi^ing amide [161°]. 
HydroxylSmine yields the amidoxin?[166°]. 

OXY - METHYL - PYBBOLE BIEYSBIOE 
THIOCABBOXYLIC AMIDE * 
^“■‘•®’^'>CMe.OS.NH,.^ [220°]. Fonribd by 

passin%lf,S throi*h an /fmoniacal solutijin of 
the nitrile of oxy-methyl-pyrrole dihydride oarb- 
oxylio aoid (Bfihling, 13,22, 2370). Prisms (from 
hot water), almost insof. alcohol. 

• OXY-METHYL-(lU>NAZOLI]!rE 

^ CMn- Anhydro-atetylo-amido- 

henihmide. [233°]. Framed from acetyl^- 
Uimidn-bonzamide by tlM'aotion of heat, alkalis, 
%r boiling water (RJpddige, J. pr. [2]^, 148)7 
Silk^ needles (contafhing aq), v. sol. hot alco¬ 
hol. Mel and kOH yield the methfl derivativs 
0,HtN,(OMe).[109°].—B'HCl.-B',H,Pt01r 

Ozy-melhyl-quingzoliBe 

Ele;ci:E:C^H- 

amido-p-toluie amide and forn^o aMd (SImbm- 
tovR^, J, pr. [2] 40,12). Otystals, iuol. mUw. 
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Ozy-U-metbyl-qaiBuoUn* 0 ,^hN,0 

[366”]. Formed by bAffing' 

o-amido-j)-tolaia amide irith Aofi (Kiemen- 
toveki. B. 21,1681; X jn*. [8;i 40,13). Needles 
(faom boiling water), sol. acids and alkalis. 
Ozy-di-metbyl-quinasoUne 

®*®*<^NM^HMe' B'ormed *by heating 

acetyl-o-am‘do-benz£pjde aboTe its melting- 
point (Weddigo, f. jprv [2] 36, 154).« Crystals 
(oon^ning 3aq), v. o. sol. alcohol.—B'HCl. 

Si-oxy-methyl-qainazoline 
CH:GH .0.OO.NH,,, „ ™ u u *• 

CHrCMe.O.NH.CO Formed by heating 

omido-i^tolaio acid with urea at 180° (Niemon- 
towski, J, pr. [2] 40, 21). White needles tfrom 
amyl alcohol), insol. benzene. Not melted at 
300°. HI and F yield o-toluidine. 

’ Di-oxy-methyl-qninazoline ®. 

[2M°1. Formed by he'.,ting 
a,H,[i'.Hj).OO.NHMb with urea at V.'O” (Abt, 
J.pr. [2] 89,‘i47). Long white needles, si. sol. 
hot water. 

■ Si-ox^-metbyl-qninazoKne . 

[140°]. Formed by heating 
O^jmHiMel.CO.NHCOjH with urea (Abt). 
Oi>ozy-di-methyl-qainazoline 

‘^•®‘<NMe.CO^- Formed^^bytheao- , 

tion ot Mel and NaOH on either of tho two 
preceding bodies or on di-oxy-quinazoline (Abt, 
J.pr. [2] 39,148). White needles (from water), 

V. sol. alcohol. 

Ozijr-m'eibyl-qoinazoline dihydride 

CO boilin^w- 

oxy-tolyl-methyl-thio-urea with yellow ITgO 
SSderbaum a. Widraan, I). 22, 2936). Needles, 
V. e. soL methyl alcohol.—B',HjPtCl,. [203°]. 
B’HAuCl,. [185°]. Yellow prisms. 

OXY-METHYl-aOINmNE v. Oxv-raESYi- 

UETBTI.-rrBAZOI.E. 

(B.l, 4)-0XY.MBTHYI.-QUlN0LniE 

[263°]. Formed from the 

amido- compound and HNO, (Noelting a. Traut- 
mann, Bl. [8j 4, 244), and by fusing (B. di¬ 
methyl-quinoline (B. l)-sulphonio acid with 
NaOn (Herzfeld, B. 17, 906, 1661). Needles 
(from dilute alcohol]q° Yields a nitrOso- deriva¬ 
tive. 0,H,Me(N0H)(0.I)N [200°]. BJ KOH, 
Mel, and MeOH it is converted into the methyl 
derivative 0„H,(OMe)N (o. 230°), whence 
B'^PteV 

{B. 4, l)-Oxy-methyli]qainolii>e 

Ch!o(OH)>®'‘*^>^- J'oTP'ea bjt heat- 

ing amido-p-cresol (Ultg.) with glycerin {Zi g.), 

, El^O, (20 g.), and piorifi amd (2 g.) (N. r. T.) . 

' Needleertt. el. sol. cold wJter. Dyes fabrics 
mordanted with alumina, yellow. 

(JB. 4,3y-Ozy-iilethyl..qninoUne 

amido- compound by the diazo- reaedion (N. a. 
t.). Formedt'also by fusing the sulpbonio acid 
with NaOH (0. Fischer a. Willmack, B. 17,441;, 
Henfsld, B, 17, 1662). Noedlee (from oblwo- 


form). Smells like vanOls. Its aloohoUo tchi- 
tlon u oolonied green by Fe01,. Yields a nltroso- 
derivative [200°]. — B',Hjh>Cl,2aq: orange 
needles. 

Mtthyl derivative 0„H„N0. Oil. — 
3',H^t01,4aq: brown crystalline pp. 

Teirahydride 0,H,Me(0H)<°®»;gg|. 

Formed by reduotion with tin and HOI. Needles 
or plaifeb, si. sol. water. Yields a nitrosamine 
0„H],(N0)N0'■‘crystallising in small yellow 
needles. ■> 

(B. 4, Sl-Oxy-methyl-qninoline 

p-TT .rifX 

6Me;C(OH)>®«®^’‘ *'®‘“ 

amido-o-oresol hydrochloride (10 g.), glycerin 
124 g.), H,BC‘, (20 g.), and picric acid (2 g.) 
(Noeltinj a. Trautmann, j3. 23, 3663). Needles 
(from dilutij alcohol), volatile with steam. Fed, 
gives a dark-green colour. Mixed with CnO it 
colours a flame green. Yields a crystalline p- 
nitroso- derivative decomposing at 200° without 
melting. 

(B. 2,4)-Oxy-methyl.qulnoline 
OH”^:CMe>‘^‘’“>N. [200°]. Formed by soda- 
fusion from o-toVaqninoline sulphonio acid 
(Herzfeld, S. 17, 903). Needles. Not volatile 
with steam. FeCl, colours its alcoholic solution 
brownish-red. 

(B. 1, 2)-Oxy-methyl.qninoUns 
CH* OH*^ ^’’“^-o^ey-parc/phtquinol- 


ine. [230°]. Formed from the amido- com¬ 
pound, and also from para-toluquinollne by sul- 
phonation (with 25 p.o. SO, extra) at 90° and 
potash-fusion (Noelting a. Trautmann, B. 23, 
8658). Needles, V. si. sol. hot water. Not vola¬ 
tile with steam. 

{Py. 3, l)-0zy-methyl-quinoline 

OA<n = c^H)‘ t22*‘’»or.]. (above 860°). 

Formed by heating the anilide of aoetoacetio 
acid with H,SO, (Knorr, A. 236, 83; 0. J. 48, 
334; Boos, B. 21, 624; Beissert, B. 24, 866). 
Small needles (from water). Beduced by sodium- 
amalgam to C^H^NsO, [280°]. Sodium added 
to its alcoholic solutias reduces it to a dihydride 
OioHiiNO [101°] and methyl-quinoline tetrahy- 
drideO|,H|,N (253°). NaOSt and Mel formoxy- 
di-methyl-quinoUne [132°] and the methyl deriva¬ 
tive 0„H,(0Me)N [276° cor.], whence B'JByHClr 
The ethyl derivative 0„H,(OEt)N [61°] (260°) 
is formed from ohloro-lepidine aud KOEt. 

Salts .-B'HCl. [187°].-B'.APt01, aq.— 
B'HjSO,: needles.—B'HNO,: prisms.—B'HI.— 
Picrate : [166°]. Nfedles.—Ba(0„H,N0),aq. 
(Py. 8, 4)-0xy-mathyI.quinolins 

‘’•^•'vNMeloO- ^»W-’^-“»rbostyril. [72°]. 
Formed by digesting oarbostyril with MeOH and 
Mel, adding NaOH as required to neutralise the 
HI formed (Friedlander a. Milller, B. 20, 2010). 
Slender needles. Weak base. Sodium-amakam 
forms 0„H„N0 [276°]. — B'AK01.2a^. — 
B'HgCl,. [189°]. Small pyramimi. 

Methylo-iodide’B'Hel, BroniedneedUa. 
»(By. l,3)-0xy-metiiyl-q'iiiBol^e , 

W<^‘22:OMe' CCa81“](*>>ov«8«0®)- S.1 
in the eifld; 10 at 100°. Formed by beiAag 
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phanjlamido-erotonio ether »pldly to34(^ (Oon- 
ted a. Limyaeh, B. 20,947). Prisms (containing 
Seq), r. sol. aloohol.* TastM bitter. FeCl, colours 
Its solation yellowish-red. • KMnO^ oxidises it to 
acetyl-anthianilio acid. Yields quinaldino on 
distillation with zinq-dust.-B'HCl.-iB'ja.'PtCl,- 

[216°].—B'tt,OrO,. [108»]_B'O.H,t^Ps)iOH; 

[200°]. Yellow needles. * 

M»thyl dcrioatioe 0,JI,(0Me)N0. [32°]. 
(298^. Formed from ohloro-methyl-gjiieioline, 
IfeOH, and NaOMe at 135°. Reedies, s],. sol. 
water. , 

Methylo-chloride C|„ir|,NOMeCl aq. 
[217°]. Formed from the methylo-eodido and 
Ag01{Conrada.Eckhardt,B.52,74).—B'jIIjlHCl,.' 
[240°]. Yellow crystalline pp. 

Methylo-iodide C*„n,liOM*I aq. [201°]. 
Formed from the basaand Mel at 100°. Satiny 
needles (from hot water). . 

Sulphonie acid 0.,H,NO(SO,TI). [283°]. 
Long prisms (containing 2aq).—BaA.'.. 4aq. 

(B. 2)-0xy-(Pji l)-inethyl-qainolino 
riOH);CH.C.CMe:gH ‘o, ' „ , , 

0^=:=OH.O.N=OH’ formed by 

fusing lepidine sulphonie acid with NaOIl 
(Busch a. Koenigs, B. 23, 2084). ObtainciPalso 
by boiling with HBrAq th» methyl derivative 
which is produced by heating quiniae sulphate 
(40 g.) with KOH (95 g.) and water (45 c.o.) at 
220° in a current of superheated ^eam (Koenigs, 
B. 23, 2674). Groups of slender needles, v. sol. 
warm alcohol and atelone. Gives no oolout* 
with FeCl,? 

Methyl derivative C,|II„NO. [52°]. 
Formed as above, and also by heating quineno 
line chloride with water at 200°. Slender 
needles (containing aq). Its solution fluoresces 
like quinine. Gives a bluish-green colour with 
ammonia and chlorine-water. — B'jHjPtCl,. 
[237°]. Orange powder. 

Oxy-(P2/.l)-methyl-quinoline[141°]. Formed 
from a snlphouio aoid of lepidine prepared by 
mixing lepidins with H-SO, and heating to 
800° (Busch a. Koenigs, B. 23, 2680). Greenish 
needles, v. sol. benzene.—B'jHjPtCl, 2aq; orange- 
yellow needles. 

(B. 2)-0xy-(Py. 3)-mothyl-quinolin0 
CfOH):CH.C.CH:0H • „ . ... 

CH -=i9H.O. N iCMe- p-Oxy-qumaldine. 

[213°]. Formed by the action of paraldehyde 
and HOI upon p-amido-phenol, and also by 
lasing (By. 3)-methyl-quinoline sulphonie acid 
with potash (Doebner a. Miller, B. 17, 1703). 
Crystals, not vSlatile with steam, v. si. sol. cold 
water.—B',H.JPt01,2aq: yellow needles. 

(B. 2 ?)-0xy.(Py. 3)-i»ethyl-qainoline 
0^,Me(OH)N. [234°]. Formed by fusing 

qninaldine (3)-su!phonio aoid with jpotash 
(B. a. M.). Silvery plates, sol. ether and hot 
alcohol, nearly insol. hot water.—B'HC12aq.— 
B',H,Pt01,2aq: small yellow needles. 

(B. 4)-Oxy-(^.^-methyl-qainoline 

cirofea N iol- o-Oxyiuivx^mne. [74°]. 
(266°). Formed by fusing (Py. 3)-methyl- 
quinoline (JB. 4)-salphonio acid with potash, and 
also by the action of paraldehyde and HOI on 
e-amioo-^heBol (Doebner a. Miller, B. 17, XlbS), 
TtimeWe prisms, easily volatile with steam.— 
9f,]B^Pt01|2aq; yellow needles. 


Methyl ierivaHve 0,H.Me(OMe)Sr' 
[126°]. (282°). Formed from o-anisidine, par- 
aldenyde,and HOI.—^B'-H JPtOl,: yellow needles. 

Tetrahyelride.; 0,H,Me(OH)N. _;(280°). 
Formed by redubihg o-oxy-qninaldina.w(th tin 
and IiCi(Doebhe,i^a.'MiR.er, D.i7,1706). '.Yields 
C„n„Mo(OMa)N ■ (2703) . whence 1$ HOI ■''and 
C„H.Me(0!^e)NMe (201°), whence B'^^01,: 
yellow ueeOIes. . , ■ - i •, 

{B. 2)-0xy-(Py. '4)-me*hyl.qainoline 'tetra- 
hydride. Methyl dcrtwbf^iOjHj^efQjSle). 
Methyl-triallin, (278°), Formed ■ by, methyla- 
tion of thaiPn (Skraup, M. 6, 776). sOil.— 
B'lLSO,. — H'Mel aq. [224°]. — B',Me»PtOV 
Orange p’atos. 

,(B.4)-Oxy-(Py. 4)-methyl-quinoline. 
Tcrrahydride C,,H.,NO i.e. • 
gHiCFI—(iOH-.gH, „ , , 

CH:C(OH).C.NMe.Cnj- Formed from 

{B. 4)-oxy-quinolin6 tetrahydride and Mel (0. 
Fischer, B. 16, 714). Trimetrio tables (frm 
ether) a\b\c = ■631:l:l-5jj8. Its alcoholic solu¬ 
tion is jeloured brown ^y FeCl,.—BlfiiSi n% 
KairineiB, febrifuge.-- B'Mel. [^^]. Prisms 
u(from MeOH)^—B'CjIIjCl. (312°). Oil (Fischer 
^a. Kohn, B. 19,1040; C. J. 49, 603). . 

Methyl der'fcative C„TI,(OM'i)?iMe.* 
(257 ')s Formed by means of Mel and MqpH. 
Pale-yellow oil. Gives a crimson colour with, 
NaN0.,8nd a little acid.—B',TI,l>tCl,.«^199°].— 
B'HjSO,: prisms, v. sol. water. 

Methyl derivative of the methylo- 
iodide «,,n,(OMo)NMo,I. [175°]. Prisma 
(from MeOH). Moist A't.O converts it-.jinto 
strunglyalkaline crystalline 0„H,(OMo)NMelOH, 
whence |C,H,(OMe)NMo/3|,PtCl, [200°]. 

Ethyl derivative OgH„(0]!!t)Kile. ,(270°) 
at 716 mm. Oil. 

*(Py. 3)-0sy.(B. 2)-methyl-quinoline 

Oi?:CH.aNn;oO- ^^a^Ul-carho^iyra. [228°]. 
Formed by boiling chloro-methyl-oarbostyril with 
NaOUAq (F,inhorn a. Laucb, A. 243, 359). 
Crystalline, v. sol. alcohol. 

(B. l,2,4)-Oxy-di-methyl.quinolina 
gMe:C(OH).g.CH:gH rioaoi a, th. 

OH :CMe .C.N :CH • 

action o^ nitrous acid on 1,3,^-amido-di- 
metbyl-qninoline (Noelting a. Trautmann, B. 28, 
8683). Plates (from chloroform), v; sol,'y^hpl. 
(Py.3,l,4)-Oxy-di-methyl-quiirolinq;6,iHi,NO 

M. ^ethyUepidmi.': Di- 

methyl^-carhostytil. [18^. (290° at 260 ^m.). . 
Formed by heating (Py. 8,l)-oxy-methyl-quin- 
oline with Kf)H and Mel, or by heating tlm 
isomeric methoxy-lepidine above its boiling-point 
(190°). Formed also by heating methylaniline 
with acetoacetio ether, and treating the product 
with .1,80, g^orr,. B. 17, 2876 p 19, 8801 -, A. 
236,*104). Kendles, si. sol. water and ether, v. 
^ol. alcohol, insol. aliruffs. Sodium-amalgam 
deduces it to (0„H,?li[p), [268°].—B'^H^tOl. 8aqf 
[211»]. .Slender needles. 

(Py. l,3,4)-Oxy.di-methyUqnlnolfne 

0.^‘<NMe:«Se *««»■■ 

mbthoxy-methyl-quilloline by heating at SUPili 
a sealed'tube, or by heating jzy-quit^diae 
methylo-iodide with NaHCO, .(Conra d, JB. 20, 
956} 22,76). Needles, v. sol. water.—BOSHgOlr 

a * A 
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[187^. Needles—B'jayPtOlr 
[910®]. Bl. sol. cold water. , 

8 , 2 ,l)-Oxy-di-metliyl-qiiiiioUne 

• [863°]. Formed from methyl- 

aeetoaeetie aailide and ^SO, & the cold (Inorr, 
A. 246, 867). Yields a sulphonio acid, which 
forms a crystalline Ba salt Ba(C,|Bi|jNS 04 ) 2 . 
B'HOl. Long silky needles, 

(B.2)-0: . 

Q(OH);CH, 


OXY-MBTHyir^tnifOUl^. 

[240°].—BTdel. 


.CMe;(jH 
6 M=OH.dN=OMe 


. l,*J^-mithyl-qninoUne 


[214°]. (ab8ve360°). 

FormSabyheatingp-amido-phenolljrdroohloride 


methyl^ninoline by conversion into the ml- 
phonic acid and fusing this^th NaOH (Beyer, 
/. pr. [2] 88. 409).—(B'HOi)3WOl42aq. 
Ozy.tri-methyl-qninoline 

KiSege- Formed by 

heatinft«t-xylyl'j8*amido-crotonio ether (Conrad 
a. Limpaohy B* 21, 520). Needles (containing 
aq).—Platinoohloride. [282°]. Needles. 

Oxf-ftetia-methyl-qalnoline 0,sH,ftN0 
O.HMe, CMe- Formed by quickly heat- 

ing ^•oumyl-amido-crotonio ether at 250° (Conrad 

_ T •_ \I T> ni en/tl 


(1 Tol.) with acetone (3 vols.) for some days at L. Limpach', D. 21,529). Prisms (from aWhol), 
o Tinnor P QS. Prisms Or 286°, without previous fusion,— 

B'alljPtCl,. Prisms (from alcohol). 

(Py. 1,3, 4 ‘j-Bi-Wy-Jnethyl-quluoUuo 

Formed by heating 

its methyl derivative with IIClAq at 120°. Small 
needles, sol. alkalis. Yields a nitrosamine 
C„H,NOj(NO) ery,stalli 3 ing in red needles [o. 
188°]. 

Methyl derivative 

[ 68 ?]'.' Formed by heating (Py. 1, 3, 4)-ohIoro. 
oxy-methyl-quinoline with NaOMe (Friedlander 
a. Muller, B. 20, 2014). Slender white needles, 
V. sol. alcohol.—B'APtCl,: pyramids. 

Ethyl de,it)a<t««0,„H,(OEt)NO. [87’6?]. 
^lender white needles. 

(B.4;Pj?.l)-Di-oxy-(Py. 3 )-metbyhqulnoline. 
Methyl derivative 

gfcssas.- 

heating o-methoxy-phenyl-amido-crotonic ether 
at 260° (Conrad a. Limpach, B. 21,1664). Long 
silky needles (containing aq). — B'jffjPtOl, 
[239°]. Tables. 

(B.2; Py. l)-Bi-oxy-(P^. 3 )-mothyl-quinoline. 
Methyl derivative 

E^^cItScie- PM?- 

the action of heat on^ji-methoxy-pbenyl-amido- 
crotonio ether whiot is made from p-anisidine 
and acetoacetio ether (0. a. L.).—B'HCL— 
B',H,PtCl..—FJH^SO^. S. -6 in the cold.- 
B'MeOl. [2fl°]. Needles.—B',Me.,PtOi.4aq.— 
B'Mel. Cowcrted by moist AgjO intoC,^„NO, 
[149°]. / 

Di-ti4thyl derivative C,HjMe(0Me)4N. 
[94°]. Ifirmed from the methyl derivative, 
NaOMejand Mel. Needles or pwsms. 

(B. 9,3)- Di-oxy-(Py. 8 ) - methyl-qninoUne. 
Methylene_derivaHve 

[162°]. Formed on 


17}° (Engler a. Bauer, B. 2-2, 213). Prisma or 
tables, V. si. sol. water. Fed, colours to aleo- 
holio solution brown.—B'HOh—B',HJPtC1^2aq. 
-B'ASO,. - B',p,Cr,0,. - B'0,ie,(NO,)!OH. 
[226°]. Yellow plates or prisms. 

, (B.4)-0xy-(Pp. l,8)-di-methyl.quinolino 

• [65°]. (281° uncor.). 
CH:C(OH).O.N=CMe« t J i ' 

FormBu- in ,like matC.er (rom o-amW-'-phenol. 
Prepared by esaturating a mixture of'acetone 
(3 mols.) and paraldehyde (3 n»ls.) with dry J 
HOI, adding, after 3 days, o-amido-phenol (2 ' 
mbls.)'Higsolved in cone. HClAq, and heating on 
the<vater-bath. Crystals, v. sol. alcohol, ether, 
land benzene. Fed, colours its alcoholic solu¬ 
tion green.—B'HjSO,.—B'HCl.—B',H,PtCI, 2aq. 
—B'ACr,0,.-B'0,H,N,0,. [207°]. Plates or 
prisms, si. sol. hot alcohol. 

{Py. 8V0xy.(B. 2 Py. l)-di.mstliy.'-quinoline 

CH ;0H.c;n=c1h • ^250?. Formed from 
acetoacetio ether by successive treatment with 
p.tolqidinfc''a^ H,SO. (Knorr, A. 246, 365). Flat 
prisms, si. sol. hot water, dilute acids, and^l- 
kalis. Yields (B. 2 ; Pp. l)-di-methyl.quinolme 
on distillation with zinc-dust. 

(Py. 8)-0xy-(B. 3; Pp.lj-di.&etbyl-qninoline 

oSeicaaS-oSH- ^220=]. Formed in like 
manner from m-tolnidine (K.). V. si. sol. hot 
water. Yields (B.8, Py. l)-di-methyl-quinolin 0 
on distillation with zinc-dust.—Platinochlor- 
ida. [284°]. The hydrochloride is crystalline, 
and is decogiposeiiby water. • 

{Py. 8)-Oxy.(B. 4; Py. l)-dlmethyl-quinolin6 

, CH;CH .C.06<e.QH Fon„edinlike manner 
OH;OMe.O.N:^O.OH 

(rom o-toluidino (Knorr, ^4. 245, 3G8). Slender 
needles (from water.;,J" Yiel^ (B.4,aPy.l)-di- 
methyl-quinoline on ojstillation.— • 
B'AFtC1.2»q- [220°].—NaC„H,.NO. Plates. 

(Py. l)-0xy-^.2; Py,8)-di.mofliyl-qninoline 
gMe:CH.C.C(OH):?H [ 275 °]. Formed Iw 
OH=s-OH.O.N.= CMe • 
beating p-tolyl-amido-orotonic ether 
O3,NaOMo'OH.C0,Etat260° (Opnrad asLim- 
paoh, B. 21, 625; ef. ^orr, B. 177642). NeSdlfiS 
(eontaining aq).—B'HClIa Needles (froi^ ho|J 
'watet).-J}',Hyt01,. [228JJ< Frismy(fromhot] 
water). ^ ' 

(A. l)4heT-(BA, Py.8)-dl-i\ethyl-qninoUne 

^loMraNiSS'Sgs.- 

distilling o-tolyl-amido-erofonie ethvJO. a. L.). 
Plato# (oontsfcing aq).—B'jH,Pt01,. Needles. 

Ozy>(Py. 1,81-dl-methyI-qninoUne ^ 

0„H„N(OH). [44°]. Made from (i>.i,8)-di- 


^“*VO.C:CH.O. N :CMe * 
red(ot)on of _ 

OBiO,:OA(NOJ.CH;OH.eMo:N,HPh (Haber, B 
Fi, 623). Silvery needles, m. sol. ether,— 
B'jHjPtClr—B'HjCiO,. Detonates at 210°.— 
Plorate. [176°]. Yellow orystals. 

(Py. 1,9, 8 ,4) - Trl - oxy - methyl - quluoUna 

Di-oxy-vuthyl-pseudo- 

carboa^l. Formed by warming the nitroso- 
derivative of (Py. 1, 8 , 4 )-di-oiy-methvl.quinol- 
ine with SnCl,. White needles; al. sbl. water, 
benzene, and CHCl,. By FOiCl, it is oxidised 
to methyl-pseudo-qninisatin 
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>CO .CO 
C.H/ • I 
\nMo.CO 
B. 20 , 20 ir,). 

Hefereitcea, — BiinMo. 


Ozy-di-methyl-qnlaoxaMne 

Muller, [238=]. Formed by pse*. 

ing air through an alkaline eolution of the di- 
and Dr-. 

OUXOIIO-DI-NITBO- Oav-JlKTHYt-gOrNOUNES. • 

(B. i)-0XY-{P)j. 4)-METHYI.-(HnirOI,INE I 
CARBOXYLIC ACID. Tetraiiydrids 


Cl|2“] (Friedliindor a. 


Chlobo-, 


C,H,Mc(OH)(CO,H)N. [211®] (S. a. EJ k [216®] 
(K. a. N.). Formed by heati^ oxy-lqmnolino 
oarboxylio acid totrahydride wiin Mel and $eOIl 
at 120® (Sohmitt * Engelmann, B. 20,1219; 
Ktolikovaky a. Noneki, M. 9, 208). Prisms (con¬ 


taining 2aq), T. sol. hot water and aloohol. Hassl n TI /NH.CMo, -nn., i L 1 _ L 

no toxio action. After admSiatration to dogs th* °A'“<NU,CO - ^227]. Formed by. heat- 
vtrino contains the acid 0,Hi.Mo(OH),(00,H)N 
[255], insol. water. • • 

(B. 4).Oxy-(Py. Sj-methyl-quinoUdB carb- 
oxyiio acid NC,II,Me(OH)(CO,lI). [207®]. 

Formed by heating potassium oxy-quinaldino 
with liquid CO, at 190° (K6nig, B. 21, 883). 

Yellow needles ^containing aq), si. sol. cold 
water. Gives a cherry-red colour with FeCl,. • 

{Py. l)-Oxy-(Py. 3)-methyl-qninoline (i’y.2) 


bydrj^e, which ismbtained condensing tolyl- 
ene-o-diamine with a-bromo-propionio or pyruvio 
acid (llinsjjerg, A. 237, 351; 248, 78). Thin 
crystals (ftora alcohol), v. si. sol. water. la 
perhaps a mixture of isonjprides. 

Dihydride [o.l36°]. 

Crystallises h-om alcohol. • 

Oxy-tri-^thyl-qulnoiaUue. Dihydridt 


irffe t(#yleno o-diamino with bromo-iaobutyrio 
othqr (Ilinsbcrg, A, 248, 79). Plates, v. si. sol. 
water. Yiefus an acetyl derivative [206®], a 
a di-nitro- compound 


(dried at 100°). Crystalline pp.» 

(Py, 3, l)-Oxy-methyl-quiuolin9 (B. 4)- 
carboxylit^acid. [319°]. Formed by oxidising j 
{a)-oiy-( 7 )-methyl-julole dihydride with KMnO, 
m acid solution (Ueissert, B. 24, 853). Needles, 
m. sol. alcohol, si. sol. hot water. 

(Py. l)-OXY-(Pi/. 3)-METHYL-ftCI»0IINE 
(Py. 2)-CAEB0XYLiC AlDEHYDE 


C.H.<CW.C:CHO 


Formed, togo- 


-CMo • [273®] 
ther with CjiHjiNjO, [192°], by boiling (Py. 1,3)- 
oxy-methyl-quiuolino with chloroform and 
KOHAq (Conrad a. Ijimpach, B. 21, 1972). 
Yellow plates (4roin alcohol), sol. acids and 
alkalis.—B'HCl.-15'.JIl'tCl„. [215®-220 ]. 

Phenyl-hydrazide 0,:H,5N,0.—B'HCl: 
yellow needles, si. sol. hot water. 

(Py. l)-0xy-(B. 1, 2, 4; Py. 8)-totra-methyl- 
quinoline (Py. 2)-carboiylic aldehyde 
?“®=®fc.g.C(OII):C.CHO_ b fte 

CH :OMe—O.N =.^CMo ^ 

action of caustic-soda and chloroform on the 
corresponding oxy-tri-iuethyl-quinoline (C. a. 
L.). Yields, with phenyl-hydrazino hydrochlor¬ 
ide, ory3talline*0„H.,.N,OHCl. 
OXY-MEIHYL-QiriNOXALINE 

OMeicHiaN.-oSn- • OxylclHuinoxalim. 
Formed by oxidation of its dihydrido by Uie air 
or by ammoniaoal AgNO, (Hinsborg, B. 19; 483; 

A. 248, 76). Feebly basic plates. PCI, yields 
ohloro-methyl-quinoxaline [77°]. — NaA'aq: 
plates, sol. water. 

Methyl derivative [71®]. 

Ethyl derivative [67®]. From the ohloro- 
memyl-quinoialine and NaOEt. Satiny needles. 

Dihydride 0,H„N,0. [96®-134°]. Formed 
by reducing o-nitro-tolyl-amido-acotic acid with 
tin and ^01 fP13chl, B. 19, 10 j Lenckar* a. 
Hermann, B.TO, 27). Formed also from ohloro- 
a^io ether and tolylene-o-diamins (Hinsberg, 

B. 18, 2870). Very oxidisaUn. 


nilrosamino [151°], and 
[above 28(1°]. • 

Bi-oxy-di-metbyl-quincxaline. Di-ethyl 

derivoAieve gil-Bl0T,U.C.N:9Me w-toovk 
dert®^«e cH;»(OEt).C.N;GJir "‘27 > 

Formed by Jhe action of di-methyl-diketone 

oarboxvlio'acid C H rM5®l ‘>1® hydrochloride of the di-ethyl 

y s '^N^dMe " . derivative of (a)-di-!|uuido-hydroqainone(iiiotsski* 

Formed by oxidising the torresponding alde¬ 
hyde with alkaline EMnO, (Conrad h. Limpach, 

B. 21,1975). Crystals (from alcohol).—MgA', 


a. Iteq]iborg, B. 23,1212). Long ycllo# needles. 

Hi- oxy-di-methyl -diquinoxaline, so-o^ed,^ 
CMo .•N.Q.CH:g.N:OMo 
C(OH):N.C.CH;C.N;COH’ ®^® 

of NaOAo and pyruvic acid in excess on a solu¬ 
tion of th%hydroohlorido of tetra-amido-benzone 
(Nietzki a. Miillor, B. 22, 415). Dissolves in 
alkalis with grceuish-ycllow ilu,)rcscenee. 


I qjM{ 


OXT- 

•IfcCpMe 

.N:e.OH 


OXY-METHYL.QniNOXALINE 

Lie ACID C„H,NA »-«- C.H3(CCft 

Formed by adding pyrnvic acid in slight excess 
to an aqueous solution of di-amido-benzoio acid 
(ZAra, B. 23, 3fi29). Palo-yellow needles, m 
sol. hot alcohol. Blackens above 800® without 
melting.—BaA'j.laql yellowish-white noodles. 
Oxy - methyl -q ail'"*''line uarooxylic acid 

Formed by the action of 

boiling potash on C„H„N ,03 [268®], which is 
made by mixing aqueous sohitions of alloxan 
and tolyltno o-diamine (Hin*)erg, A 237, 356). 
Yellow needles (from diluto alcohol). Gives off 
CO., at 214°. '' 

OXY-METHYL-SDCCINIC ACID v. OxyiBO- 
Ti'LrAlUO ACID. ^ . 

Oxy-d?mothyl^uooin^acid v. Oxx-Anofifl 
ACID. * * 

D:-oxy-di-8icthyl-sucomic acid 
CO,H.CMe(OH).CMe(OfI).CO.,H. IH-methyl- 
rtcemic acid. [179°].,Fornied by saponifying 
its nitrile with HOlAq. Crystals (containing aq). 
—KHA". Plates, m. sol. hot wateip—CaA''liaq. 
—B*V'2aq: Wall fteedles. 

Nitrile CN,CMe(OH).OMo(OH).CIN. 

I«(b. Ho®]. Formed from di-metliyl.m-ketons» 
(diacgtylj and HOy (Fittig, A. 249, 209). Very 
hygroscf^io needles, si. sol. o)jloroforBs. 
Jiomertdc.—D i-ukthvl-tabtabio aoid. 
OXY-METHYL-TEREPHTHALIC ACID 
C,H.,Me(OH)(CO,H),» [2-S:4;l]. [286°-990»]. 

Formed b/ fusing 0 ,H 2 Me(SOaNH^( 003 H),witn 
potash (Jacobsen a. H. Meyor, B. 1$, 191)* 

I Minute prisms ^from very aloohol)i de* 

composed on fusion* 
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OXT - METHTI-THmoUB eH-oMt-?' 
ThiocyanaceUmc. [103°]. Formed by heating; 
the oarboxjlio acid (Wohmann, A. 339, 298), dr 
^ heating with dilutf HClVq the oonjfound 
CfH,OO.CII...SCy,‘ formed from ohloro-acetone 
and a aulphooyanido (Tsohernink a. Norton, 
C. J. 44, 6U8; Hantzsch, B. 20, 312?f. 8337 ; 21, 
941; 4.249,20). Nce^ijles. Fields methyl-thiazole 
on distiUi»;g with, zirc-dust. With phenylone 
m-diamine it forms u,H,(NH.C,H,SK)j [152°]. 
BeaeJ^ with hydioxylamine. 

Di - oxy - methyl. thiazolo Pq^NMo. 

FOmed from di-oxy-tbiazole, NaOMe, and Mel 
(Arapiijes, A. 249,28). Liquid, v. c. sot: wafer. 
Decomposed by boiling NaOIIAq into methyl- 
amine and thioglycollio acid. “ PCI, yields 
C,H,Cl,NOS [1«1°]. 

' OXF-METHYL-THIAZOLE CABEOXYLIC 
ACID '[222°]. Formed from its 

ether, and tllgo by heating ehloro-mefn^l-thiaz- 
ole carboxylic acid with cono. KQ,HAq (Ziiroher, 
A. 260, 280; Wohmann, A. 259, 290). Plates 
** OB nfecdlos [containing xaq), v. sol. water. — 
NH,A'6Sq. Prisms, decomposing at 138?. 
ISthyl et/ier EtA'. [129°]. Formed toge- 
* therwitf-:SC3Me(CO,Et)N),0 [142°] from ehloro- 
aeetoacetio ether and ammonium or barium 
sulphobyanide (Hantzsch a. Weber, B. 20, 
8133). Silky plates. Hydioxylamine forms 
0„4I.ANA [0.217°]. 

OXT-METHYI-THIOPHENESc^Qj'^jjjigp. 

Fommd (f?ii..lovulio acid and P.S, (Kuos, B. 19, 
. 66B)f Oil, si. sol. water.-B'ilOAo. (210°). 
)%WWoil. o 

^OXT-METHYL-TOEA. Di-ethyl derfva- 


OXY-MBTHtt-THIAZOMI. 

. '■ ■ r, '' ' . 


dervealive 

CH. fOMm.eO.NH.CO.CH.,.OEt. [80°], 
Formed^^m CH.,(OEt).CONIL, bromine, and 
potash (Hofmami, B. 1", 2730). Needles (from 
water). 

OXY-METHYL-XANXHINE C„H,N,0,. S. 
■16 at 16°. Formed by the action of potassium 
cyanate oij,the lufdroohloride of di-qxy-amido- 

methyl-pyrimidine CO-^^y®‘^Q^C.NHj (Beh- 

rend, A. 231', 253; Lehmann, A, 263, SO). 
Keed'es or prisms (containing 2aq), si. sol. water. 
Does not reduce alholbie Ag])iO,. „ 

aXY-MYBISTlO leAClD C„HA-‘ [51^]- 
Oecuis in the essential oil from the fruit of 
Angelica archangelica ,.{iiai\er,^B. 14, 2480). 
Pearly plates (fromaloohol).—KA'aq.—CuA'.,.— 
AgA’: bulky pp. Bmijyl derivative [03°].— 
AgA'. 

fl,2).DI-<ft;Y.JIAPHTHALENE • , 

CI, A(OH),[l:2]. [C(J^]. o. (Ej-HTDBOKAPHTno- 

qnxoHB, vol. li. p. 728. ' . • « 

' (l,4)<l>i-ozy-naphthaljne [176°] v. (a)-HrDBO- 

NaraTBoqnpioMz. 

(l,4')-l)i-oxy-ndphthaleBe. [260°]. Formed 
By potash-fusion from (o)-n8phthol sulphonio 
ooid and from, naplUhalfne (l,4')-diBulphanio 
^d (Erdmann, A. 247, 366; Borntiwen, B. 20, 
938; ArmstrSng a. Wynne, 0. J. Free. 8, 48). 
6eal^, T. lol. het alcohol, si. sol. water. 
•tyrtalKne OuH.(OAo), [160°]. 

» 


P«ri-dl-oxy-naphthaIene C„H 40 H),[ 1 : 1 ']. 
[140°]. Formed by potasb^usiou from the an¬ 
hydride got by boiling naphthylunine peri- 
sulphonio acid with water (Erdmann, A, 347, 
867).- Needles or plates, si. sol. wstek. Yields 
'0,,U,{OAo), [148°] crystallising in white plates. 

DiJ>2y-naphthalene. Made by reducing peri- 
naphthoquinone with HOAo and zinc-dust (Mel- 
dola a. Hughes, 0. J. 67, 63H. Minute needles 
which blacken at 205°. Yields C,A{OAo)« 
[227°]. Acoorhing to theory, this body should 
be identical with the prectQing. 

(l,2')-l)ioxynaphthalene [178^. Formed by 
fusing (fl)-naphtho) (a)-sulphonio acid (Bayer, 

B. 15,1351) with potash (Emmert, A. 241, 371). 
Noodles, V. e. sol. alflohol, m. sol. water. Its 
alkaline solution blackens quickly. FeCI, gives 
a bluewpp. Yields C|A(OAo), [108°] and 
0„H.(OEt)t [67°]. 

(l,3')-Di-oxy-naphthalene [136°]. Made by 
potash-fusion from naphthalene (l,3')-di-sul- 
phonio acid (Bwef a. Pick, Cf> P, 46,229 [1887]) 

.or (/3)-naphthai (it)- 8 ulpIionic acid (Claus, J. pr. 

[2] 39, 315). White prisms (from benzene). 
Tarns red in air. FeCl, gives a t)lue colour. 
Yiffds 0„H.(0Ac)J73°]. 

(2,3')-Di-oxy-n4phthalene [216°]. Formed 
by potash-fusion from naphthaleno (3,3').di-Bal- 
phonic acid (Dusart, Bl. [2] 8 ,200; Darmstiidter 
a. Wioholhaua. A. 162, 300) and from ( 8 )-naph- 
tliol ( 8 )-sulphonio acid (SchSEer, A, 162, 298; 
Armstrong a. Graham, &. J. 39,149,; Bmmert, 

A. 241, 309). Thin plates, v. sol. alcohol, si. sol. 
cold water. Gives a yellowish-white pp. with 
Fed,. Yields 0,.H„(OAo), [175°] and 0„H,(OEt), 
[162^. Forms a disulphonio acid which gives 
BaC„H,AO,2aq (Gricss, B. 13,1959). 

(2, 2 ')-Di-oxy-aaphthaleue. [190°]. Formed 
by potash-fusion from naphthalene ( 2 , 2 ')-di- 
sulphonio acid (Ebert a. Morz, B, 9,009; Weber, 

B. 10, 1233; 14, 2200; Clausius, B. 23, 619). 
Needles (from hot water). Its alkaline solution 
blackens in air. Yields CiyH^OAo), [136°], 

C. A(OBz)., [139°], C,„H.(OMe), [184], and 
O,„H,(OEt),.[104°] (Liebermann, B, 16, 1428). 

Dioxynaphthaloue [101°]. Got by fusing 
( 8 )-naphthol (i 2 )-disulp!ionio acid (1 pt.) with 
NaOU (4 pts.) at 310* or by heating with dilute 
(25 p. 0 .) H,SO, at 200° (E. P. 16,803). ‘-Crystals 
(from water). FeCI,giveshn intense blueoolour. 
Cuinbines with diazo- compounds. 

Tri-oxy-uaphthalene C,„HiOj. Got by re¬ 
ducing oxy-(a)-naphthoquinone (Graebe, A. 164, 
824). Yellow needles (from ether). Very readily 
oxidised. 

DI OXY-NAPHTHALENE BIOABBOXYLIO 
ACID CA 4 ( 0 H),(C 0 „H),. [162°]. Formed by 
heating naroei'e acid (Claus a. Meixner, J, pr. m 
87, 1). White needles, °V. sol. ether. Yields 
0,„H,(COja)« [263°] on reduction.—NayA" 68 q.— 
NaHA" 6 ]|aq; small needles.—BaA"2aq.—Ag4t*. 

DIOXYNAPHIHALIC ACID O.AOjT 
[126°]. Made by boiling ohioro-oxy-napht^io 
acid (». NavhthjUjsii*) with baryta (Hermann, 

A. 151, 67). Prisms.—KHA"aq.—BaA" 8 aq.— 
Ba(HA")p—Ba(NH,A'0, 2 aq. — Oa(NH A")r— 

OufNHiA"),: bine prisms.' 

DI-OXY-NAPHTHAZIHE (fArtN,0,. [«., 
Yields J 800°]. Formed from di-ozy-naphuioqiiiaone and»v\ 
naphthy}ens-(l, 2)-d!amine in ateobol (NietsU^I 
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*. PLasterKk, S, 24, 1SS9). HeddiBh-brovn 
needles, si. sol. alcohol. 

(o).0XT-(S).NAPHTH01C ACID 
0||H.{OH)CO]H [1:2]. NaphthoUarioxplifacid. 
p87°j. S. "058 el; 17°. Formed by passing 
CO, over sodinm-o-naphthol at 100° ((Filer, A. 
162, 277 ; Schafler, A. 152,291; Nietzki a. Gie- 
termnnii, B. 20, 1274), or by heating sodium- 
(a)-naphthol with liquid CO, at 130"48thmitt 
A. Burkard, B. 20, 2099). Striate gronfi.s of 
needlss (from alcohqj). F'oCl, colours its solu¬ 
tion blue. PCli forms C,„II.(Oi'OCl,).CCl, 
[116°], whence moist air forms * 
C„U,(O.PO(OH),).CO..H, >«iilo alcohol yields' 
0„H.iO.P(OEt).J.CO,H ;C3°] (WollTenstein, B. 
21, 1186).-NbA' .Saq.—NaV-—PhA'. 
[90°]. . , 

Acetyl derivative 0„H^OAo).CO.,H. 
[168°]. 


Anhydride ■ Naphtludactone. 

[108°]. Made from amido-(a)-naphthoio acid by 
the diazo- reacti^. Needles (from alcohol), or 
table# (from ethe^, insSl. ooldnquoous alkalis. 

(ah0.xy-naphthoio acid 
C„H„(()H)tfO.,H[l;4?]. 

Ethyl derivative 0,oHj(OEt)COJH. 
[214°]. Formed by the eaction ^ alooholio 
potash ou the amide C|((liI,(f)Et)C(jNH, [244°], 
which is made from C„|H,OEt and CIOONH, in 
presence of >1C1, (Gattermann, B. 23,1198; A. 
244,73). Needles, m. sol. alcohol.—NsA'Saq; 
plates.—OaA', 3aq: needles, si, sol. water. • 
t Methyl derivative C,„H,(OMe).CO^ 
[232°]. Formed, in like mannei? from 
C|„lf,(OMe).SONlJ, [2.3i°] which is prepared 
I from C,„It,OMe. 

(a)-0xy-(a).naphtlioic acid. [234°-237J]. 


Methyl ether MeA'. [78°]. Converted i Formed by fusing (o)-snlpho-{a)-naphthoio acid 
by hydrozylamine into C,„H.(01I).C0.NH(011) : [2 ;ri"J witli potash (BnAtershall, A, 108, 114). 
[174°]. * • • 

Ethyl etherMK'. [49°]. 

Phenyl ether PhA'. [90°]. 

Methyl derivative of the anMide 
0„H,(OMo).CONHPh. [2*8°]. Made ffom 
methyl (a)-naphthol, phenyl oyanate, and AlCl, 

(Leuchart a. Schmitt, B. 20, 2310). Prisms. 

(0)-Oxy-(a)-naphthoic acid 
0,.H,(OH)(CO,H)[2:1]. [157°f. Formed, in, 

like manner, from (*)-naphthol (S. a. B.; cf»\ 

Eaudmani?, B. 15, 804). Slender needles, de- 
oomposing at 125° when slowly heated. Com¬ 
pletely decomposed by boiling water into CO, 
and (8)-naphtiiol- FeCl, gives a blue colour. 

PCI, yields C„H.,(OPOCl,)COCl [38°], whenoo 
moist air forms C,oII,(OPO(OIl),).CO.,H [150°], 
while dilute alcohol praduoes 
0„,H,(0P0(0Et).J.C05l [1X3°] (Rabe, B. 22, 

392).—NH,A': yellow needles, m. soh oold 

Methyl etjfer MeA'. [70°]. Converted 
by hydrozylamine into amorphous 
C,A(OH).CO.NH(OH) [178°] (Jeaurenaud, B. 

29,1277). 

EffcoleffcerEtA'. [-5.5°]. 

Methyl derivative of the amide 
0,A(OMe).CONH,. [180°]. Form from 
methyl ^)-naphthol,^lCI„ and CICONII, (Gat¬ 
termann, A. 244, 75). Crystals (from alcohol). 

Ethyl derivative of the amide 
0,jH,(OEt).CONHr [161°]. Plates (from al- 
OODoi). . 

Methyl derivative of the anilide 
0„H,(OMe).CONHPh. [169°]. Made from 
methyl (8)-naphthol aifl phenyl oyanate in 
presence of AlCl, (L. a. S.). Noedles. 

(8)-Ozy-naphtholo aoid • 

.0|4l,(0H)C0,H[7 2:!9]. [216°]. Formed in small 
quantityfromsodium(8)-naphtholnndCO,at290° 

(Sohmitt a. Burkard, B. 20, 2702). Plates, v. 

■oh alcohol. Very stable. FeCl, oolours its so¬ 
lution blue. Its methyl ether does not react with 
hy^zylamine. 

Peri-Ozy-napbthoie acid 
0, A(0H)C!0,H [1:1']. [169°]. Made by heating 
it( internal anhydride for a long time with 
dilate KOHA? (Ekstrand, B. 19, 1138; J. pr. 

[9] M, 9781. 8iaall needles (from ether), ▼. sol. 
water. Smntioni its salts are oolourra violet 
1^ FeCflr—CaA's^l^d 1 decomposed on boiling. 


Necdie^'.fftjm water)-v. sol. nlcuho^ JRfueouia 
solutioim of its salts blacken on boiling. FeCl, 
Lgives a dirty wolct pp. 

^ , (o)-Ozy-(S)-uapbthoic acid. [213°]. Made* 
by potash-fusion fi o9i6ulpho-(8)-naphtbo't8 a<Sd. 
Needlft (from boiling water). Its .salts aremn- 
stable. FeCl, gives a dirty rod pp. • 

(/9)-Ozy.(a)-napiithoic acid. [24“ Made 
by potash-fusion from the sulpho-naphthoio aoid 
[218°-222°] (Stumpf, A. 188, 6). -Mass of 
needles (fi%ra water). FeCl, has no effect in the 
cold, but gives a brown pp. on warming. 

(i3)-Ozy-(a)-naphthoic acid. [187°]. Made 
by potash-fusion from sulpho-nMhthoio acid 
[182“-185°] (Stumpf). BranchinglSeiWle^rom 
vvqter). Gives a chocolate colour with FeCl,. 
Yields (8)-naphthol on distilling with lime. 

^8)-0XY-NAPHTH0IC ALDEHYDE 
C,„TI.(OH)CHO. • Aldehydo-naphlhol. [76°]. 
Formed from {/3)-naphthoI, chloroform, and aque¬ 
ous NaOH (Kauffmann, B. 15, 805; 10, 683). 
Prisms (from alcohol), almost inaol. water. 
FeCl, colours its solution brown, lieduces warm 
aramoniacal AgNO,, forming a mirror. With 
Ao.,0 and NaOAo it forms 0„II,(OAc).CH(OAo), 
[124°]. jiields, on ozidatien, o.vj^naphthoio 
acid [160°l.-O,,H,(ONa).CIIO: yellow plates. 

(a)0XY.(B).NAPHTH0PHBNA21NE 
C,.H,.N,0 ».e. C.H,:N,:0„II,OH [4:3:1]. Formed 
by heating (a)-amido- or diethylnmido* (a)- 
naphthojibenazinwwith IIClAq for 5 houn 
at 1808i(Fischer a. Hcpig -R- 23, 845; Ejgker, 
B. 23, 3805). Eeddish-yollow needles (from 
alcohol). 'I'h* hydrooyorido forms red prismi 
with green lustre. 

• 0XY.(8)-NAPHTH«linK0UlfB C^ftNO. 
Formed by fusing (8)-naphthoquinoline sul- 
phoni# acid mth pptash (Oontil,* B. 18, 202). 
Dost not mel^olow 250° 


Naphthalie u-— l— - 

aniido- or ozy- naphthoquinonimidewr oximido- 
naphthol wiyi HClAq or alkalis (MarUue % 
Griese, A. 134, 377 ;.GriiBbo a. Ludwig, A. 164; . 
821; B. 4, 970; Morz a. Diehl, B. 11, 18141 
Kehrmann, B. 28,2458)._ Forme* aleo in Uke 
manner from phenyl-amido-(«)^naphthOgtlinoae 
and from phenyl-amido-(8)^naiihtboquinoiM 
(Baltzer, B. 14,1900; Zinoke, B. 14 C496; 
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Wmaiin ft. Jacobson, A. 211, 80). Yellow jlparod by oxidising an alkaluie solntidn ot ($$)• 
needles, ▼. si. sol. cold water. May be snblimed. dioxy-dinaphthyl with EMnUi (Walder, B. 16, 
Beaetiom.—l. Seduced by tin and HCl to 299). Silky prisms. Sol. alcohol, ether, and 
tri-oxy-naphthalene.—2., The»Na salt heated acetic,acid, nearly insol. water, 
with o-vJtenyletU-difimine forms {a)-nnp^rtho- o Senc/toit.^.—1. On fusion, with EOH it gives 
eurhodol (Eehrmann, ij. 28,2468).—3. Benzoic (/))-napbtkol andphthalicaoid.—2. Heated with 
aldehyde forms 0HPh(C|,H,(0H)0()j [211°- III it is reduced to (i8)-oxy-»-naphtbyl-o-tolnio 
214°](Zinoke, B.21,2203).-4.P/!C!i2/i-/rydmr- acid (C„H,(OH).CH,.C.H,.OOjH).—8. Heated 
ine yields 6|,H,{OH)<^NjHPh) [280 ’] which with ZliOC, to 220° it yields a substance O^Hg^O, 
forms the salts CaA.'j Skj and Ba^', JOaq, the which' forms odourless crystals [146°], easily 
ethers^MeA' [176°] and EtA' [173°], and the soluble in alcohol.—4. Heated with resorcin it 
acetyl- derivative C|,H„AoN,0, [17M]. It reacts ^ gives a red colouring-uiatter, and with dimethyl, 
with aldehyde, henzoio aldehyde, and acetone, ,aniline and ZnClj a green, 
foiuiipg 0,|Hj,NjO, [c. 258°], O^Hj^NjO,, and Salts.—A'Na: white crystalline powder, si. 

C,,H,uN,P, [216°-260°] respectively (Ziieko'a. sol. cold water and alcohol.—A'Ag: insoluble 
Thelen, B. 17, 1812; 21, 2205).—AgO„ll,iOa: pp.--A’.,Tta 2a<v: slightly soluble white pp. 
scarlet needles (from hot water). ' ifetk-iyl etftcr A'Me: >[199°]; prisma. 

Ethyl ether [127°]. Needles. BtApl other A'Et: [200°]; needles. 

, Jmide 0 . AMiDo-HipniHOQUiNONE. Acetyl derivative C,i,ri„0,(OAo). [170°]. 

Anilide v. Pitr.NYL-AMioo-NAPnTHogoreosE. DI.(a)-OXY-DINAPHTHYL 

Oxim C.JIXNOHlfailjO [1:2:4]. Nitroeo- 0,oH»(OH).C„n„(OH). Dinqphthol. [300°]. 
iMphChdresvcin. I'V.ined from ox;?!v^;i)htho- Eormed by addmg'FeClj to a cone, solution of 
quinone and bydroxylaniinc (Kostaneeki, B. 22, ; (i>)-naphthol (Dianin, B. 6, 1252 ; 7, 12.5, 487; 
1343). Needles, decomposing af 180’. Gives j| Julius, Ohowi. Jred. 10,97). Silvery plates (from 
< with fenous salts a green, and with ferric salts alcoj^l), insol. water. Its alcoholic solution is 
a darElbcown lake. The hydrochlorido forms coloured red by EeCkj. 
yellew needles. Nitrous acid forms Benzojfl derivative 

•C „H,(N(M^.,0.j crystallising in plates (contain- Z)i-mcthpl ether 0.oH|j(OMe),. [251°]. 

ing aq), decomposing at 105°. Di-ethyl qthcrC.„H|j(OEt)2.[211°j.Pearly 

Oxy-(^)-naphthoquiuoneC,„n,,(OH)0.[2':l:2]. plates (Ostormayer a. llosenhek, B. 17, 2453). 
Formed by oxidising its oxim with FeCl,. Bed- * Di.(8).oxy-(«i)-dinaphejyl. [218° cor.]. V.D. 
dish-brown, amorphous pp., v. sol. alcohol. 9'52 (obs.). Prepared by oxidation di an etho- 

Oxim 0|,,H,(0H)(Nt)li)0 [2':1:2]. [235°]. real solution ot (/3)-uaphthol with FoCl,, the 
Formed from (2,2')-di-o.xy-naphthaleno and ni- yield being 60 p.c. of the theoretical amount 
trous acid (flausius, D. 23, 621). Brownish- (Dianin; Walder, B. 15, 2106). Needles ot 
yelloT'nediHes. plates. Gives with FeCl, a greenish colour, 

Di-oxy-naphthoqninoneO„,H,(OH).,0.„ Nayh- becoming red on heating. On heating with 
thazarirt. Formed by heating di-nitro naph- | ZnOI., it gives (6)-dinaphthyIene oxide. H,80, 
thalene [214°] with zinc and H.BO, at 200° j forms C...„U,„(OII)..(SO,H),„ whence BaA"6aq; 
(Roussin; De Aguiar a. liaeyor, B. 4, 251, 438; ■ 0.„H,(Oli).(SOjH), is also formed. ZnCl, and 
Liebermann, B, 3, 905; A. li)2, 33u). Reddish- | HU, at 330° form Cj„H|,N [157°], which forms a 
brown needles with green lustre, v. si. sol. boiling ! picrate [217°] and an acetyl derivative [144°].— 
water, V. sol. alcohoL Its alkaline solution is Picrate C.,„H|,0.,2C„H,(NO.J,OH. [174°]. White 
blue. Its solution in II.BO, is crimson. Baryta- crystals, sol. alcohol. 

and lime-waters give violet-blue pps. Benzoyl derivative C 2 ,H,.,(OH)(OBz). 

Isomerido v. Oxt-juomne, p. 101. [204°]. 

Di-eiy-iaphthcquinone C,„H;(OH).,0.,. Di-benzoyl derivative OjoH„(OBz),. 
Formed by heating oxy-amido-naplithoquinone [160°]. „ 

with HCUq ak,176° (Merz a. Diehl, B. 11,1322). Di-methyl ether CjjlT,.,(OMe)j. [190°]. 
Reddish-brown needles (from alcohol). Its alka- Di-ethyl ether OjgHi^iOEt),. [90°]. 
line ablution is brownish-violet. Dyes violet Di-o^-dinaphthyl. [195°]. A product of 
with alumina mordaAJ^hnd dftrk-blue'.vith iron- the action of melted potash on (8)-naphthoio 
mord'.nts. Dyes silk Yrownish-violet wRh mo- aldehyde (Kauffmann, B. 16,807)i Silkyneedles 
tallic lustre. It forms a cryat.illtno di-acetyl (from alcohol). 

derivative.—BaA".—PblW".—Ag,A'': grce;iish- Tetra-oxy-dinaphthyl 0.„H|„(0H),. ‘ Di- 

blue pp. naphthyl dihydroquinme.’ [178°]. Formed by 

Tri-oxy-naphthoquindhe. A black by-product reduction of the quinone Oa,H,jO, (Stenhouse a. 
in preparing naphthazarin (Aguiar, B, 4, 439). Grovotl, G. J. 33, 416), and by the action of tin 
Be/erences?—Bfioao-aniCui^o- oiF-n^ph- and IlCl on (3)-naphthoquinone (Korn, B. 17, 
THoguiNONE. - 3024). Colourless needles, darkening by oxida- 

OXT - NAPHTHOfttresa^E SlII.PHfiNI0, , tion in air, insol. water, v. sol. HOAo. The 
AOIS C„li,(OH)0,SO,H. Farmed by the action quinone is oxidised in alkaline solution 

of alkalis on thoaoidO„H;(OH)(SO,FI)(»S<5.H), by the air to [4:3:2:1] G„H,0j(0H).0„H,0.(9,H) 
got by dissolving Michloro-naphthoquinone in [1:4:S;2] [213°-260°]. 

aqueousKHSO,(Oraebe,A. 149,9).»-K.A"(dried Acetyl derivative Oj,H|,(OAo),. [166°], 
at 140°): orange crysWts. , ' . a.0Xy.(a).NAPHTHYl,.ACmC ACID 

References. Bnono-and Cauno- exv-sAPH- 0,jBi„O,t.e.C„H,.CH(0H).C0,H, (o).AJa^Wftyl- 
XBOQDINOKK srfi.PHosic ACID. nh/coUic ocul. [93°]. Formed by leducmg (a)- 

f3).OXT.o-NAPHTHO¥Ii-BEEZOIO ACID ,naphthyl-glyoxyIio acid with sodium-amalgam 
0 «hL(OH).OO.C„H,.CO.,H. Phenyl-oxy-naphr (Boessneck, B. 16, 640). Formed also by sapo- 
pioyl-ketohe-o-carboxylic acid. [266°]. Pie- nifying its nitrile (Brandia, B. 22, 2158), and 
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ra» 


from (a)-ssphtbyl fiethyl ketone by Bacoegaive ^ 
treatment with bromine and potaah (Sohweizer, 
B. 24, 649). Bogettea of needlea (from water), 
fieldg (a)-naphthoio aldehyde on oxidation with 
dilute HNO,.—BaA*,—AgA': pulverulent pp. • 
Methyl ether Mek'. [yO”]. NeedHea. 
Nitrile 0„H,.CH(0H).CN. Formed from 
(a).naphthoio aldehyde, ECy, and cold ^ClAq. 
OU, V. Bol. alcohol. . * - 

a-Oxy-(A)-naphthyl-acetic and. [158®f(S.); 
[o. 176°] (0. a. T.). prepared in the game way 
ag its iaomeride (Clang a. Tersteege#, J. pr. [2] 
42, 618; Sohweizer, B. 24, 647). Small needles<( 
(from water). Bednced by BlIAq toO„H,CHjCOjH 
[0.142°]. * 

Methyl ether MeA'. [75°].* Needlea. 
Nthyl ether Elk'. [87°]. Needlfg. 

Acetyl derivative C,jH,.CH^Ao).COjH. 
[160°]. 

Amide 0,.H,.0H(0H).C0NHr [228°]. 
Oxy-di-naphthyl-aoetic jcid C„H„0, t.«. 
(0„H,).jC(0n).CO.,H. Yellowieh-grcen tablcsf 
decomposing about 100°. 

Anhydride Formed by heating 

(a)-naphthol with oxalic aci^nd 11.,SO, (Hoewig, 
if. 1, 251). Palo-red plates, el. sol. chloroiorm. 

(m-OXY-NAPHTHYI-AOEYLIC AClD 
C„H,(OH),CH:CH.CO,H. [170']. Formed by 
heating its anhydride with aqueous potash at 
170°. Crystalline ponder, eol. alcohol. , 

AnhySride Cii>n»<Co^^'cO’ 
coumarin. [118°]. Prepared by heating (8)- 
oxy-naphthoio aldehyde (2pts.) with Ao,0 (10 
pta.) and NaOAc (2 pts.) at 180° (Kauilmann, B. 
16, 685). Needles, v. sol. alcohol, si. sol. hot 
water. 

An isomeride of this anhydride [141“^ is got 
by heating (8)-naphtliol with malic acid and 
HjSO, (Pochmann a. Welsh, B. 17,1061). 

OXY-DIHAPHTHYLAHINE o. luino-nt- 


MAPHTHTt OXIDET 

Tti-oxy-(8)-naphthyIaniine 
0„H,(OH),(Nil,)[l;3;4:2]. Formed from nitro- 
oXy-quinone, SnCl.„ and HCl (Kehrmnnn a. 
Weichardt, J. pr. [2] 40, 181). Brownish-violet 
needles.—B'HCl; monoofinic prisms. 
Tet^a-acetyl derivative. [145°]. 
(8)-OXY.NAPHlSYI,-CBOTONIO ACID. 

/lnhydriieC„H.<^'^'go. [162°]. Formed 

by the notion of H,SO, on a mixture of aooto- 
aoetio ether ltd (8)-naphthol (Peohmann a. 
Cohen, B. 17,2190). Needles, sol. alcohol. Its 
solution in H,SO, exhibits green fluorescence. 

DI-OXY-NAPHTHYUBNE-DIAKINE 
a„H,(OH),(NHJ,[l:8:2:4]. Formed by the ao- 
tion of SnOlj and HCl on the oxira of oxy- 
amido-naphthoquinone (Kohrmann a.Weiohardt, 
J-, pr, [2] 40,186). Its alkaline solutions become 
orimgon on oxi^tion, and then blue on boiling. 
—B'HOl: white needles. 

fEI-OXY-TEI-NAPHTHYl-ETHAlfB 
0,^,(OH).OH,.CH(0„HrOH),. Formed from 
di-ohloro-di-ethyl oxide and (a)-naphthol (Wis- 
lioenus, A. 248,166), White amorphous powder, 
insol. water, sol. alcohol. _ * 

(«).oxt;haphxhyi ethyl ketone 

0,Ja,(0m.C0.0,H,. [81“]. Formed by heating 
(ahnaphtnol with propionio acid and ZnOl, at 
178°. Pale-ydlow plates (from ir,lw,h«iS'i 


Phenyl hydraeide [128°]. 

Methyl ether [ 68 °]. Formed from pro- 
pionyl chloride, 0„H,0Me, and AlOl, (Gatter- 
manm B. 23, I209).* Prisms (from ether). 
Yields an oxim C„H.(0Me).C(N0H).0,H, [172°). 

OXY-NAPHTHYL BBrHYL KETOlfiE 
[1:3]0„H,PH).CO.CH,. ■ Eetonaphthol ’ [168°]. 
Farmed by the rapid distillation of phenyl-aceto- 
isocrotonic acid (Erdma^, 4U264, ISf). Crystals 
(from dilhte alcohol). 

Acetyl derivative 0„H„Or [lOSS). 

Oxim C<,H„NO,. [174°]. 

Oxy-naphthyl methyl ketone [108°]. Form^ 
by heating (a)-naphthol with HOAo and fntll, 
(Witt, 6 .21, 821). Pale-green six-sided prisms 
(from benzene). Its alkaline salts are yellow. 
Alcoholic NS, at 2C0° forms 
C„HiOH).C(NH,).CH,. [203°]. 

Oxim C,.H,(OH).C(NOn).CH,. [170°]. * 

(oj-Oxy-naphthyl methyl ketone. Probably 
identical with the prccodTii" isomeride. Methyl 
ether #;;;H.(OMe).C».CH7. [72°].. (hbove 860°)! 
Formed from p„H,(OMe), AcCl, and AlCl, (Qat- 
ptermann, B. 28,1208). Six-sided tables. 

• Ethyl ether a,,H,(OMe)Ao. [79°]» . • 

( 8 ), 0 xy-naphthyl methyl ketone. *Methyl 
ether C,oH,(OMe).CO.Cn,. [ 68 °]. Fonned, 
from C„H,OMe, AcCl, and AlCl, (G^ Slender 
needles. 

Ethyl ether. [63°]. Compact tables. 

OXY-(^.NAPHTHYt-METHYt - FYBAZOLB 

[0.190°]. 

Formed by heating (a)-naphthyl-hydrazino with 
acetoacetio ether at 130° (Knorarl'»17, 661). 
Yields a methyl derivative [129°]. (a) JJapBthyl- 
h}^razine and thlo-acetoacetio ether form 
C„H„N.O [220°] (Sprague, 0. i. 69, 343). 

Mxy-( 8 )-naphihyl-mathyl-pyrazole. [190°]. 
Formed in the same way. Yields a methyl de¬ 
rivative [129°]. 

(a)-OXY.HAPHTHYL PEOPYL KETONE 
0„H,(0H).C0.Cja,. [78°]. Formed by heat- 
ing butyric acid with (o)-naphthol and ZnCl, 
(Goldzweig, J. pr. [2] 43, 97). Silky needlea 
(from ether), m. sol. hot water. 

DI - OlY - DI - (a) - NAPHTHYL .JYEA2INB 
HEXAHYDHIDE 

0„H,N<C^'*);™H)>N0„H,.’ P76°]. 

Formed bv boilinfUhe ac*tri derivative of cnloro- 
(a)-naphtny!amino with j^oholio potash ^be- 
nius, d. pr. [2] 40, 437). Formed also byHeat- 
ing (al-naphtbylamido-aoetio acid with Ap,0 at 
200° (Bischoil, B. 22, 1807 i 23, 2003). Plates 
(from HOAo), insol. allmlis. 

Dl-exy-di-(8)-naphthyl-pyrszinehexahyarids 
[abovfw3G0°]. Formed by hentin 0 i( 8 )-naphthyl. 
amido-aoetioVid dt 220 ° in hydrogen, and by 
[the action of chloro-acetfc ether on the naph* 
fihalule of ( 8 )-na()htliylamido-acetio Mid ffils, 
ohofll. Plates, SM. aniline. Oonverteo by boU- 


SKLPHISX 

S(D, A.OH)r ' Naphtltbl sulphide. [218®]. 
Formed, fbgether with the di- and^- snlpUdes, 
by the action of sulphur at 180° In presence of 
PbO, or of S,C1, in benzene, njon (8)-aaphthoI 
(Tassinari, G. 17,94; Onufrovitoh, Ef, 21,8689; 
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lienzene, m. sol. hot alcohol, lialds di-oxj'-di- 
naphth;! on heating TOth powdered copper. 
NHjAq forma, on heating, (j8)-naphthylamine. 
Alooholio and-, amihcaiaoaf AgNO, .forms 
0„H,jSOr [164°].—NaiA!'6a(f: needles. 

Aeetyl derivative 8a^U,,(OJ^p)^. [164°]. 

BensopI dariootioc [208°J. Plates. ; 

Sthffl eiher8<l,H;,(OEt)r [18U°]. Yields 
a di-ni^-'.dgriVatire [836^. 

S^zy-di-(8)-napht^yl disulphide “ 
Bf(Or?IiOiB):».[1.69°]; Formed as above. Thin 
yellow needles, m.. sol.' benzene.. Infelds di-ozy- 
difapKlhyi on heating with On at 240°. 

Diia'Cetyl : derivative SjCa,n,,(OAe),. 
[o. 140°}.*.' Yellowish orystalline mass. . * 

Di-beneo'yl derivative [187°], Prisms. 

Di-ethyl ether [m-S”]. Needles. 

Di-oxy-di-naphthyl disnlphide S,(0,„H.0H),. 
pi0°]. Formed by heating (8)-naphthol with 
NaOHAq and S (Lange, B. 21, 260). Needles, 
insol. jeater, v. sol. ^lO'Ac. It is accompanied 
by the precS'dmg isomeride [170°]. 
Di.oxy.di-(8)-naphthyl triaulphide 


liquid, T. sol. water and alotftol, si. sol. alMhoL 
Yields a liquid tri-aoetyl derivative. 

Tetra-oxy-oetane 0(,H,4(0H). ia. 
CH.,(OH).OMel(6H).CH,.CH,.OMe(OH).OH,OH. 
[154°]. J'ormed' by the detion of water on 
the ll^hid 0,H„0, (170°-180° at- 126 mm.) 
which is produced by the aotion’ Of potash on 
a body formed by the adihtion of 
oxygen and HOfil toOH,:CMe.OH,.OH..OMe:OH. 
(Przybytek, B. M, 3242). 

DI-OXY-OCTENOIO LA&COHE 

, Formed by 

the action of cone. H,80. on (0,H,),C(OH).COJEI 
[48“J (Bulitsch, JT. pi? [2] 39, 94). Yellw 
syrnp. fields amorphous. Ba(C,H„0 Jp 
OXY-OCTINpIC ACID C.H,,0, t.e. . ■ 

*?{OaH,).,(OH).COjH. ‘ Diallyloxalic acid,’ [48°]. 
Formed by saponifying its ether, which is made 
by the aotion of zinc and ally! iodide on oxalic 
ether (Saytzefl; At 185, 183 ; Sohatzky, J. pr. 
[2] 34, 485; Bl. [2] 46,183). Needles, m. sol. 


.0,;S,NH.OS.NH(OH). [116°]. Formed' from 

S -naph*'ryl thiocarbimide and hydroxylamino 
iemsnn, B. 22, 1939; Voltmer, B. 24, 382). 
Pearly plates (from alcohol), insol. water. Hot 
alcohol converts it into (o)-naphthyl-cyanomido. 

Beneyl ether C„H,NH.CS.NH(OCHjl>h). 
[183°]. Formed by using benzyl-hydroxyl- 
amine. 

ObOXy-K NAPHTHTL-o-TOIDIC ACID 
O^HijOHy-CH,-C,H,.CO,H. [261°]. Formed 
by reduction of oxy-naphthoyl-benzoie noidi'iy 
heating with HI and P to 200° (Walder, B. 16, 
804). Small colourless prism/-. Nearly iilliol. 
water, si. sol. alcohol and ether.—A'Ag: floccu- 
lent pp. 

OXT-NITBO- V. Nrrno-oxT-. 
DI.OXY-CCTANE C,H„Oj t.s. 
CFrH(OH).CPrH(OH). Mol. w. 146. [61-6°]. 
( 223 °).. Formed by the action of alcoholic 
potash oh isobutyric aldehyde (Fossek, M. 4, 
664'; 11,',^7).'. .Monpclinic tables, v.'hol. alco¬ 
hol. Combines with CaCL,i Yields isobutyric 
and oxalic acids on oxidation by HNO,. Boiling 
diltiti HjSO, folfas a (3)-pinacolin C„H„Oj 
(162°),Ccino. l H^SO. in the cold forms an 
(a)-pinacolin CJE[„& (122'^' smeffing like 
cam]^or.,r . • . * 

! Afiftyl derivative OJd^,{Q^o)^. (235°). 

Si-oxy-ootane 0,H|,(OH),. Oclylene glycol. 
(236°-240°). S.Q. 2 j932. Obtained from 
octylene bromide by successive treatment with 
AgOAc and splid KOH (Be Clermont, C. B. 69, 
80). Oil, sol. alcohol. ^ , 

Aoetyl derivative 0,H,w(OAc),. (246°- 

. 860 °). w y ' > , 

■ Dl-oxJ-ootane CliipEt(OH).OMeEt(OH). 
Jtethyl-ethyl-pinacone. [o. 28°]. (200°-205°). 
A product of the action of sodinm-amalgaip on 
methyl ethyl ketone (Lavrinovitchf A.186,124). 
Crystalline mass, m. sdl. water. . 

Tri-ozy-eetane • 

OMePrfOH).C&I,.CH(OH).CH,OH. (210° at 
W mm.). Fomied by the aotion of HOCl fol- 
Mfsd by KOH upon methyl-allyl-propyl-oar- 
6lid)(»ftrmatzky, J.pr. [2] 40, 412). Thick 


minute green needles. 

Bthyl ether EtA’. (213-6° cor.). S.O. S 
■9873; > 5 " -9718. 

Methyl derivative C(C,HJ,(OMe)00^. 
1 'Yields thesaltsBaA'.,2aq.-*-PbA'..6,(aq.—CuA'aq 
and the ether EtA' (216°). 'S.^G.' ¥ -9607. 
dfl = l'4666. Bqo =89'52 (BarataeS, J, pr. [2] 

Heptic acid [151°], obtained by the action 
of bromine and potash on isobutyl-acetoacetic 
ether (Demareay, A. Ch. [5] 20, 472), is perhaps 
an oxyoctinoic acid. It yields CaA', 6 aq, crys¬ 
tallising in needles. 

a-OXY-OCTOIO ACID C,H,40,».e. 
CPr,(01I).CO,H. [73°] (K. a. S.); [81°] (E.). 

Formed by the action of zinc awd propyl iodide 
on oxalic ether (Uafalsky, B. 14, 2068; Bn. 
1, 627). Formed also by heating butyroin 
with'cono. KOTfAq (Klinger a. Schmitz, B. 24, 
1273). Needles..- KA'.—BaA',.; scales. 

Ethyl ether EtU. (209° cor.). Oil. 
o-Ozy-octoic acid CPi-.fOH).CO,H.. [111°], 
Formed from its ether, which is made from 
oxalic acid, isopropyl iodide, and zinc (Markow- 
nikoll, Z, [2] 6 , 616). Needles (from water), 
volatile with steam.-BaA'jSaq; small efflo¬ 
rescent needles. • 

, Ethyl ether EtA'. (203° cor.), OiL 
a-Oxy-octoio acid 

CH,Pr.OH,.CH,.CH(OH).CO,H. [69-6°], Formed 
from oenanthol and HCy, followed by boiling 
HClA(i,(Erlenmeyer a. Sigel, B. 7,697,1108; A. 
I 7 L 102). Plates, V. si. soli water. Split up by 
HClAq at 120° into cenanthol and formic acim 
-ArA'. ,, , „ . 

Ethyl ether EtA'.. (230°) at 716 mm. 
Amide [150°].' Satiny plates. - r 
Nitrile p.H„:cH(OH).CN. S.G.M-906, 
Formed from cunanthol and anhydrous HOy in 
the cold. Liquid, si. sol. water., - , 

ei-Oxy-octoie abld 'OMe,.6HrPMe(Op).CO,H. 
[107°]. A product of the oxidatiod of * isodibu- 
tylene' with KMn 04 ‘(Butlerofl, J. H. 1882,190 1 - 
0. J. 42, 986; Bt., t3]-88,:664). Needles M 
prisms, T. soL Jiot water.—AgA' : nee^bs. 



OXY-PMTlNB. 




44)xyto6toU |oti OH,.OH(OH).OEt..CO.H* 
Formed by reduomg di'efbyl-acetoacetio ether 
with sodiom-amalgam and water (Schnapp, A. 
ilOl, 62). Hyposoopio syrup, v. sol. alcohol, m. 
sol. water. Decomposed on distillation iifto 
aldehyde and di-ethyl-acetio acid.—mi', Baq.— 
0n0^,,0,;—AgA':. floccnlent pp. 

e-Oiy-ootoio acid CH,.CH(OH).CMe5r.CO,H. 
Formed by reducing methyl-mopyl-^ffcetoaeetio 
ether (Jones, .4. 226, 288). Split up on Sstilla- 
tion into aldehyift and methyl-propyl-acotio 
acid.—ZnA',: crusts. , 

iB-Oxy-octoic acid CFrII(OH).OMo,.CO,Ji 
(108°]. Formed by reducing isobutyryl-isobutyrio 
other (Wohlbriiok, B. ^0, 2334: Hantzsch, A. 
249, 64). Prisms, v. sol. etltor.—BaA'. 3aq. 

•y-Oiy-octoic acid CBtj(OH).CH,.(yH.;.CO,H. 
Formed from succinyl ohlorid# and ZnBt, 
(Wisohin, A. 143, 262).—OaA',a:oq.—BaA',,. 

Lactone C,H„Oj. (228°-233°) (Em’mert, 
B. 16,1852). Oil, r. sol. alpohol and ether. 

7-Oxy'Ootcic acid • 

OH,.CH(OH).CMeH.CEtH.CO,;H. Formed by 
reducing ^eetyl-hexoic acid (Young, G.^, 43^ 
177; A. 216, 43).—BaA'2;.amorphous. • 

Lactone C,H„Oj. (227°). 

7 -Oxy-ootoic acid. Lactone 0,H,,Oj. 
(134° at 36 mm.). A product of the action of 
iodoform or iodine on NaOCII,Fr (Gorbolf, J.pr. 
(2] 41, 236, 261). liquid. , 

Oxy-owtoio acid [92°]. A product of the 
action of alcoholic potash on isobntyrio alde¬ 
hyde (Fossek, M, 4, 676). Crystals.—CaA',: sol. 
water. 

Bi-oxy-octoic acid 

OHMe(OH).C(Oig’r)(OH).CO,H. A product of 
the action of alcoholic potash on bromo-'so- 
bntyl-acetoacetio ether (Demarqay, 0. B. 86 , 
1135). Liquid, m. sol. water.—BaA',: needles. 
—CaA'p 

Bi-oxy-ootoie acid 

(OHMe(O^.CH,),CH.CO,H. Fonued by boiling 
barium di-oxy-di-propyl malonate with water 
Gfjelt, A. 216, 70). Anhydride 0,H„0,. 
Liquid, t. e. sol. water. 

Tri-oxy-ootoio acid. Lactone 

CH,.qp(OH).OH,.C(OTI)<pQ^^®. Formed 

by the action of H,SO, on a-oxy-octoio acid 
[47°] (Bulitsoh, J. pr. [2] 39, 89). Syrup, sol. 
alcohol.—Ba(C,H„0,)j,. 

letra-oxy-ectoic acid C,H,;,0, i.e. 
(0^(0H).ca(0H).Cil.),CH.C0,lI. Formed by 
boiling tetra-oxy-di-propyl-malouio acid with 
baryta-water (H.). licgdily changes to the oily 
a^ydride C,H„6,. 

Penta-oxy-oetoiC acid. 
(OH,(OH).CH(OH).SH,),C(OHl,CO,n. * 
Lactone: Formed by heating n-oxy- 

ootbicC^iallyl-oxalio ’) acid with nitric acid on 
a wattt-batb'(Butitsch, J. pr. [2] 39,66). YoUo^ 
liquid, .V. sol.'water and alcohol, insol. ether. 
a Beferetkei^—Bnotio- and Dt-aBiiO»o- oxT- 
ooTOib’ion>.!i Xv , .. .... 

DtOXY-t)OmSirS.Oja,i(OH)r ConyUme- 
g^.Uieivl'aHti>dnptC),HjOAa)r.(226‘‘). 

Formed" by oonylene orAuide 
aadAgiaSljs1[Werth6iml Arl80, 393). OU. 

(HCx-OIXlOAdlD OiiHuO,. An.oilyprodnct 
of tbs asUon dl A^O bn dibromostearie acid (Burg 
•. Orerbeok. i. 140. 691. An 


is Ibrmed by the action of H,S 04 on oleic sold 
(Lieohti a. Saida, B. 16, 9456). 

OXT-OXALACEIIC ETHEB. JSthyt derivth 
fivaiCO,Et.CH(flEt).00.00,St. (165*atl7mm.). 
Formed by the action of sodium efliylate on a 
mixture q 4 oxalic ether and 0 H,( 0 Et). 00 ,Et in 
ether (Wfsiicenua a. Scheidt, B.24, 439). Thick 
liquid, miscible with aloobol and ether. 

cO^Y-PALMITIO ^Clfi [83°]. 

Formed by boiling a-bromo-palmitic acid with 
alcoholic potash (Hell a. .TordanoS, B. », 939). 
Small crystals (from alcohol). 

Acetyl derivative [62-5% Scales. • 

• OXYPAEACONIC ACID 0,H,0.. A aoif 
formed by boiling calcium chloroitamalate with 
■wafer (Momwski, .7. pr. [2] 11, 450). Thick 
liquid.—CaA', 2aq: rhombohedra. 

TETRA-OXY-PENIAMETHENYLHYDBJDE 
Formed by the action 

of HQitiTon the Boesal^of its cawbol^lio adld 
(Hantzsch, B. 20, 2792). Oil.—BaA"3iaq: 
amorphous powder, almost insol. water. 

• Cybexylic acid CH(On)<C^(W^* 

Formed from ammonium tri-chloro-dt-oiy- 
hexenoic acid and buryta-water«t4 60°. — 
BaA',4aq: bulky pp., insol. water. 
OXY-PEIfTAlfE V. Amyl alcouol. 
Bi-oxy-pentane CH,(CII,.ClLOH),. Mol. w. 
104. (260'^ Formed from pentamethylene- 

diamine by HNO, (Gustavson, J. pr. [2] 39, 642). 
Bi-oxy-pentane 

CHMe(OH).CH,.CH,.CH,,(OTI). •(24C°),at 718 
mm. S.G.s 1-0003. Formed by reducinfaceto- 
jWopyl alcohol by sodium-amalgam (Freer a. 
Perkin, 0. J. 51, 830; B. 19, 2o68; Lipp, B, 
22, 2567). Liquid, miscible with water, deoom- 
posing at 236°. HBrAq at 100° forms an an¬ 
hydride (78° at 716 mm.), and finally 0,H„,Br, 
( 201 °). 

Bi-oxy.pentane CHEt(OH).CHMe(OH). 
(187-6°). S.G. §-9945; V"-9800. Formed from 
the corresponding di-bromo-penta’ie by ancoes- 
sive treatment with AgO.^ and baryta-water 
(Wagndf a. Saytzoft, A. rl'J, 308). Formed 

also by heating the oxide 0 <^^ 5 mo ’'^‘*** water 

at 100° (Bltokoff, X B. 1882, 365). yield| a-oxy- 
bntyrieacid onpxidatmn. 

BLoly.pentAe CH l/tOH).CH.,(OH). (206°),. 
S.G. ” -999. Formed from the oorresponmng dl- 
bromo-pnntwie (Flavitzky, B. 10, 230, 8S10; A. 
179,351). Yields oxy-valcrio acid on oxidation. 
^P,0; forms Valerio gldehydo and methyl iso- 
'^propyl ketone. 

lji-oxy;pentane CM6,(QH).CHMe(0H). 
(IV*)- f’’®™ I''® cotte- 

sponding di-bnuno-penMne (Vfilrtz, A. Oh. [9] 
64,8168). Formed Sso by boating methyl-iso- 
prqpenyl-carbuK.l wi 4 h dilute H,SO,^ondakoff, 
J. B. 20, 32). Syrup, with bitter taete. Misoiblt 
wUh water, aioohol, end ether. Yields oxy-iso- 
butyric .icifi on oxida^on. Yields methyl-iso¬ 
propyl ketone wheS heated at 220 °. >. 

AcAyl derivative 0,H„^OAo),p (sbOTO 
200°). Oil, readily saponifi^. 

Bentoyl derivative C198*]- 

Lamints, soL aioohol and ether (Ueyw, O.S. 69, 
/.zzv 



OXy-FBOTANE? 


780 

Oi-oxT-pantABt 
CH,.CH(OH).CHrCH(O^.OH.. (177°). Formed 
bj reduamg metbylene-di-metoyl-dikotoue (ooe- 
tyl-aoetone) with sodiun-amclgnm (Ooti^es, 
A. Ch, [6] 12, 229). Liquid, sol. water. 

Trl-oxy.peatana , 

OHMe(OH).CH,.OH(OH),CH,(OH). (l80° at 
27 mm.). S.O. S 1-135 ; f 1-120. Got by oxi¬ 
dising CH,:8H.CHjdlHko(OH) with KMnO,. 
Xhe yield is 82 p.o. (VVagaer, B. 21,3351). Syrup 
Dot Tolqtile with stonm. 

Tri-acetyt derivative CjH,(Oko),. (270°) 

' at 740 mm. S.G. § 1-120 j f 1-101. 

Iri.-jxy.pentsnB 

OHEt(OH).CH(01i).CHi(On). (192° atOSinm.).' 
S.G. “s‘ 1-0851. Made by oxidising 

CHEt(OH).CH:CHj (114°) with KMhO, (Wag¬ 
ner, B. 21, 8349). ^ The yield is 63 p.o. Thick, 
swc^ syrup, misc'ible with water, moohol, and 
ether. 

Tri-Jtfetyl derivfitive. (265°)^. S.G. § 
l-f22 j V1-193. Smells liliU onions. \ 

Tri-oxy-pentane 

CHMo(OH).CMe(OH).CHj(OH). • Pcntenyl gly- 
derin,' ^158° at 24 mm.). F.-«med Irom tiglio 
alcohol by* addition of bromine and subsequent 
distillktion (Liebcn a. Zeisel, M. 7, 68). Thick 
l^uid. %'.i 

Tri-acetyl derivative. (149°at 18mm.). 

Tetra-oxy.peatane CjUj.O,. [253°]. S. 6 at 
15°. Formed by the action of lime on a solution of 
formio and acetic aldehydes (Tollens a. Wigand, 
d. 265,316). I’risms. Inactive to light. HI and 
P form C5H,I,(0II), [130°] and C,HA(OH) [62°]. 

Tetfja-^eaiyl derivative. [84°]. 

FeiTja-oxy-pentane 

(CH,(OH).CH(OH)!sCH(OH). [102°]. Formed 
by reducing arabinose with sodium-amalgam, 
the liquid being kept neutral with FIjS6, 
(Kiliani, B. 20, 1233). Prisms or needles, v. e. 
sol. water, v. si. sol. cold alcohol. 

OXT-PENTAKE TEICABBOXYLIC ACIl) 
0.H.(0H).C(00,n),,.CH,00jH. Formed from 
C^Hj.C(CO.jH) 2.CH..CO.,H by successive treatment 
with HBr and EOH (Hjelt, B. 16,1258). 

Anhydride C,H,„0,. Dicarhocaprolactonie 
acid. [163°].* Triclinio crystals (from vfater).— 
BaOaH,0,.—Ag.,C,H,0,: pulverulent pp. 

oxt-fehtIhe fhosfhonic acid 

0,H,.OH(OH).PO(OH).,. [131°]. Formed from 
isovmeno aldehyde and [ICl, followed by water 
^fFossek, M. 6, 627; 7,V0). MonooliuiJ ^ales. 
YieldsTravalerio aldehyde on distillation and on 
treatraojitwithKMnO,. PCljformsCjH|„Cl.POC4 
(184°-140° at 22 mm.), lloduaed by HI and P 
to isopentane phosphonic acid C/,H|jPO, [161°]. 
—BaA"2aq.—Ba(HA'')j.—AgjA": amorphouspp. 

OXY-FENIANE SHIFHONIC ACI)3 
0,H„(OH)SO^. Amylene ' iseMSnie act'd. 
Formed from chloro amyl alc^ol (amylene 
ohJorhydrin) and Na.SO, (Fklk/V.pr. [2] 2,2)2). 
Beoomposeh on evaporation of its solutiot^i— 
NaA'.-^aA'5*-CuA'.j2aq: pale-blue lamitia). 

An iscmerlo acid is formed by the action g)i 
BO| on isoamyl alcohol (Schwarz, Bt 8, 691).— 
BaA',: crystalline. v * 

OXYFEHTIC ACIB C.H.O,|aq or 
P98°J. Formed from ethyl-acetoacetio ether, 
bromine, and alcoholic potash (Oemarcay, 0. B. 
88, 289). Ratals, m, sol. cold water. Am¬ 
monia convnts its ether into a substance [77°], 


Ind its ohloride into anothcr|body [2(fil°]. Za 
and H,SO« yield OiHiaOt C96°]- Oxypenao acid 
is perhaps A»-y hy^muconic acid (Gorboft, J.B. 
1887, e«5; this vol. p. 443). 

‘OXYPEKHSOIO ACIB O.H,0, i.«. 
OHj.CO.CHiCH.COjH. Aceto-aerylic acid. 
[126°]. Prepared by boiling an aqueous solution 
sodium ,^-bromo-la!vulato for a few minutes, 
neutrajjaiifg witl^, NUjCOj, again boiling, neu- 
tralising again, and so on till the solution dnally 
remains alkaline alter boilinglJWolfl, B. 20,426). 
Glistening plates. V. sol. alcohol and ether, 
Isas sol. cold water an^ chloroform. 

Salts .—CaAV—ZnA',; amorphous.—AgA': 

UGOdldSs ' 

OXY-FBEHANIHBAQVINONE V. PnEKAM. 
THBAqUINdhs. 

BI-OXY-FSESAZINE 0„H,,NA Formed 
by heating di-amido-phenazine with cone. HCl Aq 
at 200° (Fischer a. Hepp, B. 23, 843; Nietzki 
a. Hasterlik, 24,1337). Beddish-yellow needles 
(esutaining Jaq).—^B'.H2SO,-2aq. 

Di-acetyl derivative [230°] (F. a. H.); 
;226°],fN. a. H.). Pale-yeUow tables. “ 
B.'oxytriphenazine, 

/NII.C.CO.C:N y 

OMa I --- I Quinone hemo- 

\n :C.CO.C.Nn/ 

fluorindin. Fonned by heating di-o-nitro-di. 
phenyl-quinone with alcoh^ic ammonium sul¬ 
phide at 100°, the product being oxilised by 
exposure to air (Leicester, B. 23,2794). Bark- 
green crystals, yielding a violet powder. Its 
solution in HOAo exhibits brownish-red fluor¬ 
escence. 

OXYBIFHENYLS. All these compounds 
yield diphenyl when distilled with zinc-dust. 

p-Oiy-diphenyl 0,Hj.C.H,.OH. [166°]. (o. 
307°). Formed by fusing diphenyl sulphonic 
acid with potash (Latschinoff, B. 6,194; Osten, 
B. 7, 170), by warming diazobenzene chloride 
with phenol, and in small quantity in the decom¬ 
position of diazobenzene chloride by water 
(Hirsoh, B. 23,'■3705). Plates, volatile with 
steam. Yields a mono-nitro- derivative [67°] and 
a di-nitro- derivative [164°]. 

Acetyl derivative. [89°]. Plates, v.sol. 
alcohol and ether (Kaiser, A. 257,101). ' 
Benzoyl derivative. "[162°]. Tables. 
An isomeric or identical oxydiphenyl [152°] 
is obtained from p-amido-diphenyl by the diazo- 
reaction (Hiibner, A. 209, 348). , 

oo-Bi-oxy-diphenyl 0,H,(01I).0,H,(0H). 
1 [99°]. Formed by potash-fusion from diphenyl 
I disniphonio acid (Limpricht, A, 261, 331), and 
I by dropping fluorene into fused KOH at 400° 
(llodgkinson a. Matthews, 0. J. 43,163). Crys¬ 
tals (from bonzene-ligroin).r. 

pp-Bi-oxy-diphenyl. [272°]. (above 860°). 
Formed from benzidine by the diazo- reaction 
•(Griess, J. 1866, 461; Hirsoh, B. 22, 836), and 
by potash-fusion Irom diphenyl di-p-sulphonio 
acid (Engelhardt a. Latschinoff, Z. 1871, 261; 
Doebner, B. 9, ISO). Got also by distilli ig di- 
ox-y-phenyl-benzoic acid with lime (Schmidt a. 
So'h.tltz, A. 207, 834; B. 1?,‘490). Obtained 
also by passing a rapidly altornatipg aleotrio 
current through a solution of phenol (Brecbsel, 
A pr. [2]^, 237). Laminss (from alcohol). 
Di-ace%fl derivative [160°]. 

Ethyl eiheg 076°] (Hirsoh). 



OXY-PHENYL-AOBSPIO AOID. 


cg^lli-Mty-aipbuyl [161®]. {842°). Formed 
ia email quantity tiy potasb-tnsion from phenol 
0 - and p- salphonic acids (Lincke, J. pr. [2] 8, 

43; Herziq, B. 13, 3234), and by the action of 
nitrous acid on qp di-amido-diphenyl (ijohmidti 

A. 207, .IS?; B. 12, 497). Yields a»d*-acetyl 
derivative [94°]. 

By fusing phenol with potash two more 
di-oxy-diphenyls [123°] and [190°] havt been 
obtained (Barth a. Schreder^ A. 160)* 93; 

B. 11, 1330). Theeone molting at 123° yields 

0,jH,(0Me)^ (310°-320°) and C„HA(SO,H)j, 
whence Na A" 2aq and KA'aq. * 

Trl-oxy-diphcnyl 0,H,(Cm).0„H>{OH).j. Two 
isomeridcs of this formula [180“] and [205°] are 
formed by fusing fluorene sulphcmic acid with 
potash at a little above 400° (Hodgkenson a. 
Matthews, G. J. 43, 107). Neithee gives any 
colour with FeCl,. The compound [180°] forms 
an acetyl derivative [100°]. 

Totra-oxy-diphpnyl CA(0’H)iCJ^i(OH),. 
Dipyrocatechin. [84°]. Forfticd from diphenyl^ 
(e)-di3nlphomc acid by potash-fusion (Barth, B. 
11, 1330). bNeedIcs. I'eClj colours its solution 
green. 

Tstra-oxy-diphenyl C|jS,„ 04 . Diresorevn. 
[310°]. Formed in small quantity by fusing re- 
soroin or phenol with NaOII (Barth, B. 12,503; 
Benedikt, M. 1, 355*, 6, 177*, ^orzig, Jlf. 11, 
419). Needles (containing 2aq). Gives a blue 
colour wi% FeClj. f’hthalio anhydride and 
H.SO, at 120° form 0,,HaO, 4aq, which gives 
blue solutions with alkalis. 

Acetyl derivative [1®®°]* 

Benzoyl derivative C). 4 H,;(OBz) 4 . [199°]. 
Formed from phloroglucin, BzCl, and NaOH 
(Skraup, Af. 10, 721; I'ukall, B. 20,1143). 
Bthyl ether 0,,K,{QRt),. [114°]. Plates. 
Tetra-oxy-diphenyl C,IIj(OII)2.0,Hj(OJJ)i* 
Dihydroquinone. [237°]. Formed by fusing 
hydroquinone with NaOH (Barth, M. 5, 000). 
Plates. Tastes (*veet. FcClj colours it red, and 
then forms diquinhydrone 0,.H«Oi and diquinone 

'* Hexa-oxy-diphenyl CjH.j((?H)j.C,Hj(OH)j* 
Formed by heating hydvocffirulignono with 
HClAq at 200° (Liebermann, A. 109, 239 j B. 9, 
1887). Plates, m. sol. water. FeCl, gives a 
bluish-grey pp. lodijie yields Oj-HaOe, crystal¬ 
lising in blue needles. 

Tri-methyl ether C,. 4 TI,(OMe)a(OH) 3 . 
Formed from ooerulignone and HjSO, (Fischer, 
J3 8 168)e • 

Tetra-methyl ether 0,.,H,(0Me)4(0H)2, 
UydrocairvXigncme. [190°]. Formed by reduc¬ 
tion of cmrulignono (Lidbennann, A. 109, 2*20). 
Monoclinio prisma (from alcohol). FeCl, oxi¬ 
dises it to cterulignone. Yields • 

O,-H,(OMs),(OAc),[2ft°-225°].-Na,0„H,.Or— 
KA" 4aq (Ewald, B. 11,1023). 

llexa-methyl ether C,..H,(OMe),. [12® ]• 
Tetra-ethyl ether 0 ,. 4 H,(OH),(OEt),. 
[ 17 ^. Crystals (from alcohol) (Hofmann, B. 

Hexa-aeetyl derivative 0 „H 4 (OAo),. 

^^^y<!eo-propto»^J derivative. NeetlJes. 

Dl-Stonlbthein.oxy-diphenyl. Tetra- 
ntethyl derivative 0 | 5 H,Br,(OH),{OMe) 4 . 
[202°]. Formed from 0„H,Br,{OAo)iOMe)4 
[178°], which is got from di-acetyl-coemlignone, 


rw 

, 929). It 


kHOAo, and bromine (Hayduek, B. 9 , * 

I yields 0. ABri(OMe). [140°]. 

7te/erenoes.—D i-bkomo- and Di-OBriOBO-H»Xi. 

OXV-DIPHXNtli. • , 

( 3 f-Hexa-oxy-diphenyl. FAmed by fusing 
ellagio acid with potash (Barth a. Goldschmidt, 

B. 12,124^. Needles, blackening at 260°, and 
melting at a higher temperature. Its alkaline 
solution is blue, changing Ri air to rad. 

( 7 )-H^a-ozy-diphen|fl. Formed from ellagic 
aoid by fusion with NaOH (B. a. 0.), or by 
treatment with sodium-amalgam (Cobenzg M. 1, 
672). Needles, blackening at 230°. Its alkaliu* 
solution is red, changing in air to green. • 

• (5)-Bexa-oxy-diphenyl. I'ormed bv fusing 
hydroquinone with NaOH (Barth a. Schreder, 

M. 5t 597). Plates, blackening and melting near 
290°. Its alkaline .solution is red. 

Acetyl derivative [172°]i' Needles. ^ 
OXY-PHENYL-ACETAKIDINE 0,H„Ny) 
i-e. OHPh(OH).C(Nlll(l«I,). [110°]. Formed 
from nmauelic imido^etlrbl' and alqphAlb NHf 
(Boyer A pr. [2] 28,191). Needle* (from other). 
^B'HCl. [2M°]. Prisms (from water). 

, Di-acetyl derivative • 

CHPh(OAo).C(NH).lflHAo. [210°] (Pisffir, B. 

23,29i8). • 

OXY-PHENYt-ACETAMIDOXIl^ • 

C,H 3 .CH(OH).C(Nnj(NOH). [159°”Formed 
uning -zaq). uivcs a umo from the nitrile of mandelio aoid and alcoholic 
t with Fed,. Vhthalio anhydride and' hydroxylanune (Tiemann, B. 17,126; Gross, B. 
.at 120° form 0 AO. 4aq, which givesl V 

[89°], and C.H.(CK4Ph)N.A [108°]* 

Beacivms.—l. COCL, forma the rompound 
(CHPh(OH).C(NH,).NO).,CO [121'*].-’*. hy¬ 
drochloride reacts with potaseiumeyanatc. form¬ 
ing CHPh(OH).C(NOH).NH.CO.NH, [127°].— 

3. phenyl cyanate forms the compound 
CHPh(OH).C(N(III).NH.CO.NHPh [165°]*— 

4. ClCOjEt yields CHPh(OH).C(NH,J:NOCO,Et 
[107°]. 

Acetyl derivative 

CHPh(OHi.C(NHJ:NOAo. [140°]. Crystals 
(from alcohol). 

Di-acetyl derivative [113°]. Plates. 
Bernvyl derivative O^H,,NA- [149°]. 
Acetyl-benzoyl derivative [165°]. 
o-OXY-PHEHYL-ACETIC ACID 

[2:1]C H,(OH).Cn,.COja* [132°l* Formed from 

o-oxy idienyl-glyoxylio acid by reduotionvwito 
sodiL\.a«algmn io OfeKOH).CH(OH).CO..H, 
and fuPther reduction w this ocid witB m 
(Baeyet a. Fritsch, B. 17, 976). Needle^v. sol. 
water. Give^a violet,oolour with Fed?. On 
heating it yields the lactone 

^^^V-Oxy-pheWe'etio yid [129°]. Formed 
Uy 8*ponificatio\oI^t3 nitrile and from m. 
amido-phonyl-aco'm acid by the diazte reaction 
(H. Salkowski, B. 17, 607). Neeijles, T. iol, 
water. Coloured violet by Fed,. 

Nitrile, [ 3 :l]O.H.(OH).CH,.ON. [SB*]. 

Formed from OA,ttlHS*OHvCN and niteoM 
aoid. Tometrio tabloB, t. sol. alcohol aaa not 

"^^'p-Oxy-pheayl-aoetio acid. .[148°]. Formed 
' bvthe action of nitrous acid on p-amido-phenyl- 
aeetio aoid (Salkowski, B- ?.«. HPm 
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Mponitying its nitrile, which is s product oL;th« 
action of on sinalbin (Will a. Iiauben- 

heimer, it. 199, 156; Salkowskl, S. 22, 21S71. 
OooiuB in human nrine |Baaiij;ann, B. 13, 280l. 
Prismatic needles, sol. water and alcohol. J?eCI, 
gives a dark colouration.—KH,A'.—CaA', 4aq.— 
PbAV—AgA': minute needles. r- 

Methyl ether C,H,(0H).Ctt.,.C02Me. 
(810° i.V.). -S.G. S 1-1918; ¥ I'llSO. Oil. 

Ethyl ether •EtA’.. (314° i.V.), S.O. £ 

1-1886; !L‘1-1226. 

m'trile. 'l 70°]. (330-6° i.V.). Made like 
<> itsm-isomeride(SaIkow8ki,B.22,2137). Triolinic 
erjbtaJs. Yields O.H,(OMe).CH,,CN (287° i.V.). 
S.G. 11-^001. ' 

Methyl derivative 05 H,( 0 Me).CHj.CQjH. 
[86°]. Formed from O.H,(OMe).CH,«l and KCy, 
the product being saponified (Cannizzaro, A. 
IVl, 243). Pearly plates.—AgA'. 

Ethyl derivative. [88°]. Plates. 

Amide 0,H,(0H).C14C0NH,. [^76°]. 

''' Mefhylederiva^ve tf the amtdc 
OA(OMe).CHi.OONHr [189°]. Scales. 
o-Oxy-pheuyl-acetic acid v. kfuiDELic acid. 
oo-K-ozy-phenyl-acetio -acid " 

C,HiOHf.CH(OH).COjH. Formed from, sali- 
/-.ylio aldehyde, HCy, and HCl (I’lSschl, B. 14, 
1817), anfrClso by reducing oxy-phenyl-glyoxylio 
acid (Bayer a. Fritsch, B. 17, 974). Syrup. 
Yields a crystalline anhydride. 

Methyl derivative of the nitr'ile 
C,H,(OMe).CH(OH).CN. [71°]. Formed from 
methyl-salicylio aldehyde and HOy (Voswinokel, 
B. 16,2026). Colourless crystals. 

Dlw’xy<jhd“Ayl-acetlo acid 
[l:8j^.H,(OH),.CH,.CO.^. [64°]. Formed 

from C,H(OH) j(C0jEt)2.CH,.C02Bt and alcoholic 
potash (Pechmann, B. 19,1449). Crystals (opn- 
taining aq).—PbA', 2aq: needles (from water). 

op-Di-oxy-phenyl-acetio acid. Methyl de¬ 
rivative C.H.(OMe).CH(OH).CO,H. [93’]. 
Formed from anisic aldehyde, HCy, and HCl 
(Tiemann a. Kohler, B. 14, 1976). Needles.— 
OaA'r— AgA': amorphous pp. 

Amide 0,H,(OMe).CH(OH).CONH,. [169°]. 
mtril!^ 0,4.(PMe)-0H(0H).CN. ,163°]. 
Si-oxy-pnenyl-acetio acid 
OjH,(OH),.OH 2 .COjH [4:3:1]. Romoprotocate- 
chute acid. [f27°]. Formed by heating its 
methyl derivative with HClAq at 176° (Tiemann 
a. Nagai, B. 10, 207h« Slender needles (from 
«. benzene). FeCl, givesta green eolour. , 
Dl,‘-acetyl derivative 
OACO-olrCHrCO^H. [90°] (Nagai, B. 11,668). 
Methyl derivative 

OA(<lMe)(OH).OH,C02l? [3:4:1]. Romovanillk' 
acid. [148°]. Made from its acetyl derivative 
(140“], which fc got by oxidising aMtyl-engenol. 

Di-methyl derivative ^ e 
q^OUe)i.mrCO^'Romovg^truiaeid. 199°], 
(tn^ann, a. Matsmoto, B. n, 143). Needles 
looatftining * * 

M$thyttne d^rivdHve * 

0A(O,OHJ.OH,.CO.,H. [128°]. Got from safcol, 
KMnO* ^ dilute HOAp (Tiemann,‘B. 24,2882). 
Yields HeA' (OT9°),EtA' (231°), arid an amide 

PW®)- 4 ", 

A di-oxy.phsayl.acetio acid [168°] ooonrs in 
urine after poisoiflng by phosphorus (Baumann, 
It. 6, 192).(It crystemises in small needles. 


Trl-oxy^phenyl-acetlc acid. Mithuiette 
derivative [4:8:l]C.H,(O,Ob,).CH(OH).C0*H. 
[163°]. Made from piperonal by treatment with 
HCy and saponification (Lorenz, B. 14, 793). 

, Hexa-oxy-di-phenyi-acetiji acid. Head- 
methyl derivative 

(C,H,(OMe),).,C(OH).CO,H. [176°]. Formed by 
boiling the hexa-methyl derivative of hexa-oxy- 
benzil With potash (Marx, A. 263,265). Prisms, 
V. soU alcohol, si, sol. water. 

a-Oxy-di.phenyl.aoetio agid v. Bnuzmic Acm. 
Tri-oxy-di-phenyl-aoetio aoid. Di-melhyl 
derivative rx ANisinio acid. 

(B. 2)-0XY.(A.)-rHENYI,-ACEIDINK 

O,H,<gp^>0A(OH)-. [ 0 . 276°-280°]. Formed 

by heatipg jj>oxy*3i-pheny.?amin0 with benzoio 
acid and Formed also by heating (B. 2)- 

amido-{i4.)-^enyl*acridine with HCl at 200®- 
220® (Hess a. Bernthaen, B. 18, 695). Thin 
yellow crystals. V. sol. alcohol and acetic acid; 
less sol. ether. -Biesolves in oEnstio alkalis and 
fn acids. The ethereal and alcoholic solutions 
Lhave a slight bluish-violet fluorescjince. The 
f saltsf/'.re all rather sparingly soluble, and have a 
tendency to separate in a gelatinous form. 

Ac6ti/l .derivative C,pH, 3 N(OAc) [174®]; 
glistening four-sided prisms. 

OXY - PHENYL - ACEYLIC ACID v. Oxt- 
CINNAMIC ACID arid COUMABIO ACID, 

* Oxy-di-phenyl-aorylio f.cid. deri- 

vative C,H,(OMe).CH;CPh.COJH. [189°]. Made 
from anisic aldehyde, sodium phenyl-aoetate, 
and Ao,.0 at 160° (Oglialoro, 0. 9, 683). Prisms, 
yielding C,H,(OMe).CH-.CHPh when heated. _ 

Methyl derivative of the nitrile 
0„n,(OMe).CH:CPh.CN. [93°]. Formed from, 
anisic aldehyde, benzyl cyanide, and alcoholic 
NaOEt (Frost, A. 250,159). White needles. 
Reference. —Pbentu-ooumabin. 
TBI-OXY-PHENYL ALIYI. KETONE. Ac¬ 
cording to Sehifl; (A. 263,336), fi'ioio acid (vol. ii., 
p. 648) is the isobutyryl derivative of this ketone 
[5:3:l:2]C.H,(0,9),(0.C0Pr).C0.C,H,. 

OXY-TBI-PHENYt-ALLYl-PYKEOtB 
N(0,H.)<®^’*;g“,, . [112°]. Formed by heat- 

ing anhydracetophenono - benzil PhCB’.:OHBz 
with alcoholic allylamine at 100° (Japp a. 
Kiingemonn, G. J. 67, 707). Monoolinio prisms 
(fromalcohol): o:i:c-l-C65:l:l-844; 6-88°68'. 

o-OXY-PHENYL-AILYl-THIO-lTBEA 
C,H,(OH).NH.CS.NHC,H,. [99°].» Formed from 
o-amido-phenol and allyl thiocarbimide in aloo- 
holio solution (Von Cheimicki, J.pr. [2] 42,442). 
V. si. sol. cold, V. sol. hot, water. 

o-O;XY-PHENYt-AMID0.A0ETI0 AOID 
O.H.(OH).CHj.CO,H. Oxj - pUnyl - glycoeoU, 
Formed by boiling ohloro-aootio aoid (1 mol.] 
with o-amido-phenol (2 mols.) and water (Vater, 
J. pr. [2] 29, 289). Plates (containing aq), si 
sol. water, v. sol. alcohol. FeCl, colours it) 
solutions red. At 106° it yields an anhydtOdi 
which crystallises from aloohol in cubes. 
Methyl derivative 

C.H,(OMe).NH.OHj.CO,H. ^.42% Formed fcon 
o-arflsidine and obloro-oaetio acid,, BeMangula 
plates.—PbHyA',.—B'HGl: orystald. 

* Ethyl derivof4usOja,(OEt).NH.OH^OO,I 
[120°]. Formed from ehloro-acetic acid an 



—EtA': long waxy 

^Oxy.phenyl-aAido-aoetio acid 
?«H((OHJ.NH.OHj.CO,H, Formed from ohloro- 
ioetio acid and p-oraido-phenol (V.). Plates, si. 
lol* water and mcoHol. FeCl^ colours its solin 


OXY-PHENKrANOEUO ACi^. 

• • 

needles. 
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ions red.—NaA'. 

Methyl derivative 

3.H,(OMe).NH.CH,,CO,H. Foiraod in like 
manner from p-anisidine (V.), and aldbTiy sa¬ 
ponifying its nitrile, which ia*%ot by mting 
anisaldehyde-cyanh^rin with aleoholio NHj 
(Tiemann a. KOhler, B. 14, 1970).—Needles, 
sol. hot water.—O uA'j.—HA;IIC1. 

Ethyl derivative 

0,H,{OEt).NH.OH,.CO.ja! [163°]. Crystals (con¬ 
taining aaq). Yields, on heating, • 
0,H,(OEt).NH.CHj.Cf).NHC„H,(OEH [M0°] and 
other bodies (Bisohofl a. Nastvogel, ir.22,1783). 

p-OXY- PHENYL - AMIDO - BENZENE SUL. 
phonic ACIDO,H:,(OH)(NHPh).SOiH. Formed 
from 0,H,{0H)NHPh [1:4] v'd. cone. H.SO, at 
100° (Limprioht,i?.22,2910). Small grey prisma* 
Does not melt below 200°. 

OXY-PtfENYL-AMIDO-CHOTONIC ETJEP.. 
Methyl derivative OuHnNOj. [40°J. Formed 
from p-anisidino and acetoaoetio et^er (Conrad 
a. Limpach, B. 21,1649). 

DI-OXY-PHENYLAMIDOEXHYL-BENZOIC 
ACID. Methylene derivative of the an¬ 
hydride i.e. I 

CH, [167°]. Formed from 

CHjOj: 0 ,Hj(CjII,C 1 ).C 02 Mo and alcoholic aniline 
(Perkin, jun., C. J. 57,1030). Prisms, v. si. sol. 
hot alcohol. 

OXY-PHENYL-AMIDO-NAPHTHOaUINONE 
C,jH,Oj(OH)(NnPh). Oxy-naphthoquinone anil¬ 
ide. [210°]. Formed from C,„H,C10.;(NPh.NO) 
and boiling KOHAq (Plagemann, B. 16, 896). 
Deep-blue needles with metallio lustre ; sol. 
alkaliB. • 

o-OXY.PHENYLAMIDO. PHENYL - ACETO- 
NITBILE. Methyl derivative 
0,H,(0Me).CH(NHPh).CN. [61°]. Formed by 
the action of aniline on C,H,(OMe).CH{OH).CN 
(Voswinokel, B. 16, 2027)1 Six-sided tables, sol. 
alcohol.* 

OXY-PHENYL-AMIDO-aUINONE ANILIDE 
C,H,(OH)(NHPh)0(NPh). Formed by heating 
its ethers with alcoholic potash (Zincke a. Hagen, 
B. 18,788). Small scales, si. sol. alcohol. Cold, 
very dilute potash, converts it into the quinr.no 
0,l^(0H)(NHPh)0.^, a blue crystalline pp. de. 
composing above 200 °. , 

Methyl ether C.H.,(OMe)(NHPh)<^pjj. 

[194°]. Formed by worming the conUround 
OA(NHPh).,0(NPh) with MeOH and II.,SO, 
6. a. H.), and also from azophenine, MeOH, 


violet needles^^bm alcohol), forming k violet 
• Bolu^on in NB^q. 

0XY.FBENYL‘AHID0.I0LU(liriN0NE 
C,HKeO,,(OH)(NHPh). Formed from di-phenyl. 
di-anudo-tolnquiabne by boiling with’ aleoholio 
'fL^SO, (Hagen a. Zinoke, B. 16,1660). Deep- 
Wuo hced^s (from alcohol), decomposing at 

Anilide CJIMe(OII)tNIIPh)<^pj^. 

Formed ky treating itrf ethers with acids or 
alkalis. Brown needles (from HOAo). The 
others C,„II,|^eNA [131°], 0„H,tEtNA [IWT 
and C,„H|j(C|H,)N .,02 [117°] are crystalline. t 

w-OXY.PHENYL-w-AMIDO-TOLYL GLltC«L. 
LK! ACID NHPh.Cn(0H).C„U,.0.C5,.C0jH. 
I’or^ed from * o-aldehydo-phenoxy-acetio aoid 
and aniline ^Rossing, B. 17, 2992). Very nn. 
stable in alkalinesolution.—HA'IICl. [191°].— 
ITA'Hj^O,. [186°]. Yellow neSdles, T. sol. (jet 
water. 

jn-OXY-DIPHENYLAMINE 
OA.Nj^c 5 l,(OH). Wmlfl-amido-plietiHl. [82*]! 

(c. 34(]^. Formed by heating resBrein (1 mol.) 

Ilwith aniline *(4 mols.) and CaCl^ (2 mols.) 
for eight hours at ; the yield hcin^.l p.o.a 
of the theoretio.al (Calm, B. 16, 2786q Kohler, 

B. 21, 908). White pearly plates, v.*sol. 
alcohol. Yields a crystalline a^osamine* 
NPh(NO).C,H.-OH [116°].—HA'HCl: needles.— 
'jHiAtASO,: needles.—BaA', 6 aq: colourless 
** plates, sol. water. 

p-0xy-3iphenylamine OANHOAOH. 

[70°]. (330°). Prepared by heating hydro. 

quinono (1 mol.) witlf aniline (4 mols.) and 
CaClj (2 mols.) for ten hours at 21)0°: the yield 
being 90 p.o. (Calm, B. 16, 2799; T7,^31). 
Fmined also by heating hydroqninone with 
aniline for sixteen hours at 300° (the yield being 
83 p.c.), and by ^e action of aniline on quinone 
phonylimide (Bnndrowski, M. 9, 133, 416). 
Plates, V. sol. aqueous alkalis and acids; si. soL 
water. Yields a nitrosamine [95°]. On oxida- 
tion with HgO in benzene it yields 
[97°] (B.).—HA'HCl: slender needles, decom¬ 
posed by water.—HA'ITBr: needles. 

Isobutyl ether C,H„A'. [ 68 °]. 

Formyl derivative * d,.Hf,NO(OHO). 
[178°]. White needles, sol. alcohol. 

Di-acetyl derivative N.UhAo.C,H,OAo. 
[120°]. Monoclinio prisms. 

Di-bcnzoyl derivative [175°]. PAsms. 

D i oxf-diphenf lamine^ H(C,H,OH)j. 

Formeff by heating resomin with amm< 


and HjSO, (Fischer a. Hepp, B. 21,677; A. 262, («aA^4aq.~AgA'\fl«eculent pp. 


263). Brownish-red plates, forming blue salts 
with acids, 0,H,(0Me)(NHPh)0, [189°]. 

Ethyl ether 0,H,(0Et)(NHPh)0(NPh). 
[187°]. Formed in like manner, using EtOH. 
leobutyl ether [138°]. Needles. 
OXY-BHENYL-AUIDO-XHYUOaUlNONe 
0,M6(0A)(6fl)(NHPh)Or [186°]. Formed by 
boiling oxy-thymoquinone with aniline and 
kloohM (Schula, B. 16, 902). Lustrous, datk- 


ammojtiaoal 
C.'iClj at 200° (Seyevitoh, G. B. 10^ 946). 
Minute crystals (from dilute alcohol). 

_ o-OXY-PHEHYL-ANOELIC ACID 
C„H.A i.e. C.H,(eH).CH:CMe.CH,.00,H» 
[73°]. ^Formed from salicylic aldehyde, sodium 
pyr^artralS^^ A»,0 (Fittig a. Brown, A. 266, 
290). Large ^slatcsr' sol. ohlotofotm.— 


OjOxy-phonyl-angelio aoid 
C,H|l;OM).CH;CEt.COjH. [174°]. JFormed hr 
boilpig its anhydride with {lotash (Perkin, 4 , 
160, 84; C.tJ. 21, 472). Flat prisms 
ddate alcohol), si. ssl. wbter and ohloiotoim*—• 
AgA': yellowish pp. ^ 

Anhydride c*** Pl*]- (®99°)t 

Formed by boiling sodium s^ieyli^ aldehyde 



m 


OXY-PHENYL-ANOBLIO AOID. 
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with batyrio anhydride (Perkin, A. 147, 233; j Dl-oxy-phenyl-anthranol 0»HnO, Ij. 
0. J. 21, 68, " " ■ " ' 

Formed also 

aoid (Fittig, A. 355, 288). Monoolihio orystals, 
a;6:e »l-ly2:l: -694; 8 r 67“ M'. 

(a) Methyl' derivative " 

0,H,(OMo).CH:CHEt.CO,H. [88“]. Formed 
Irom the anhydride NaOH, and Mel, the reeult- 
Ing OA{OMe).CH:CHEt.GO,Me (282“) being 
8aponified<XPerkii]^ &. J. 39, 435). Monoclinio 
orystale. “ 

{0)-Methyl derivative 
0,H,(DMe).CH:CEt.C02H. gl05“]. <Formea irom 
mothyl-salioylio aldehyde, butyric anhydride,, 
afid sodium butyrate. Needles (from alcohol). 

Yields C,H,Br,(OMe).C,H.Br,.CO,H [189^] and 
O.H,(OMe).CH:CEt.CO,Me {m% HI fojms a 
compound whence Na,CO, produces o-butenyl- 
phenol. 

» p-Oay-phenyl.angelio acid 
05f,(OH).CH:OEt.CO,H. 

Methyl derivative, [124“]. Formed 
from Ihisio aldehydb', hntyrio anhydride, and 
sodium butyrate (Perkin). Needles (from 
alcohol). 

7 -Oiy-phenyl-angelio ,aoid. Anhydride 
[63“]. Made by distilling 

o-phenylslsyulio aoid (Erdmann, A, 254, 219). 

Plates (from CS, and ligroin). 

Bl-ozy-phenyl.angeUo acid. Methylene 
derivative 

0H,<^>0,H,.CH,.0H:CH.CH,.C0,H. Bydro- 

piperic acid. [78°]. Formed by reducing piperic 
acid with sodium-amalgam (Foster, A. 124,117; 

Buiir^l 'Sie, 172; Weinstein, A. 227, 32). 

Needles (feom hot water). Changes on heating 
with NaOHAq into a less soluble isomeric acid 
[181“]. Both acids combine with bromine.— 

NH,A'.—KEIA BaA',.—Agi.': crystalline pp. 

Di-oxy.phenyl-angelic acid. Methylene 

derivative 0H,<^Q^0,H,.0,HrC0»H. [e. 

160“]. Prepared by heating piperonal with 
butyric anhydride and Na0.1c (Lorenz, B, 14, 

786). Long felted needles (from dilute tdcohol), 
tl. sol. water.—A^A': curdy pp. • 

Di^-azy-di-phenyl-angsUo acid. Di¬ 
methyl der^ative 

0,H,(0Me).CH;CH.CH(C0,H).CH,.C,H,(0Me). 

[111']. Made by reducing 
-a,IiOO,H 


(0,H,l[OMe).CH),C„IiCD,H #ith sodium-amal¬ 
gam. (Fittig a. Poims, A. 253, 302)? Hard 
needle^ (from CS,), si. sol. water,,y. sol. alcohol. 
Yields'a dibromide C,jH.«Br, 04 .—CaA',2aq.— 
AgA': flocculent pp. • 

M-OXY.DI,PHENYt-ANTETBAZIKE DI- 
*nraiin>E JI-C(OH).C;.OH,.Q--N:CPh 

Formed from dioxytyrephthaU^ ether, benzara- 
idine hydrochloride, and dilu|e(10p.o.) NaSHAqej 
^(Pinner,' -B. 22, 2024). Crystalline po,wder, ' 
insol. watw and alcohol.— 0x,H„Ni^,0,4aq: 
white needles. * ' , 

OXT-PHENYt-AHTHEAlIOI. •Oj,K.,0, i.e. 

,. formed by the action 

of H,SO, on' oxy-triphenyl-methane carboxylic 
aoid (Peohmanii; B. 18,1616). Exhibits green 
ftOotesceYoe in ethereal solution. 


sticky mass got by dissolving phenol-phthalin 
in U„SO, and pouring into water (Baeyer, A, 
202, 91). Its ethereal solution fluoresces green. 
Watesetf 170“ converts it into phenol-phthalin. 
Potash-fusion gives di-oxy-benzopheuone. 
Ol^Y-PHEHYL-AESINE v. Abrink. 
JH-6xy-PFENYL-TaiAZ0LE C,H,NA i.e. 
C.H,.N-C(OH)^ C.I^,.N.CO^ 

I ^Nor I ^N. PhenyU 

N=r(OH)/ HN.CO^ 
uraeol. [263“]. > 

Formation.—1, By heating phenyl-hydrazine 
hydrochloride (1 pt.) with urea (2 pts.) tor 4 or 
6 hours at 100“,' the yield is 70-80 p.c. of the 
hydrazuie diydrochloride used.—2. By heating 
phenyl-semicnrbazide (1 pt.) with urea (2 pts.) 
for 4 hours at about 100°. 

Properties .—Colourless glistening plates. M. 
sol. hot water, sin sol. cold'water, v. sol. hot 
alcohol, si. sol. ether. Dissolves in cold aqueous 
alkalis and ammonia, and is reppd. by acids un¬ 
altered. It does not reduee alkaline solutions of 
Ag or Cu. It is act affected by boiling with al¬ 
kalis or acids (Pinner, B. 20, 2358). 

TETEA-OXY-PHENYL-BENZOPYEAZOLE 

NPh<^igqoHl:o“co>Ni’i'- [0- 160°]- 

Formed by the action of iHOlAq on Jho phenyl- 
hydrazide which is made by warming di-oxy- 
quinone dicarboxylio ether with alcohol and 
phenyl-hydrazine (Biiuiger, B. 22,1291). Bogins 
to decompose at 125“.—(NHJjA": ochre-yellow 
powder, sol. water. 

OXY -DI - PHENYL - BENZYIIDENE - PYB- 
AZOLE ^^•®®jj>C;CHPh. [147“J. Formed 

from oxy>di*phenyl*pyrazo]d and benzoto aldo> 
hyde (Kuorr a. Klotz, B. 20, 254B). Needles. 

Di > oxy> tetra-pbonyl'benzylidene-dipyrazole 
(^^•^®^>CIl),:CHPh. [o.220“]. Formed Irom 

benzoic aldehyde and excess of oxy-di-phonyl- 
pyrazole. 

Eajo-OXY-PHENYZ-BENZYL-KEIONE v. 

Benzoin. ''' 

Tii-ozy-phenyl-benzyl^etons. Di-methyl- 
derivative V. AnisoI'n. 

Hexa-oxy-phenyl-benzyl-ketone. Bexa- 

methyl derivative „ 

C,ft,(OMo),.CO.OH,,.O.H,(OMe),. [162°]. Formed 
from hexamethoxy-benzil, HOAc, and zinc-dust 
(Marx, A. 263, 255). Needles, insol. cold water. 
OXY-PHENYL -BENZYL-METHYL-PYEIM- 

IDINfe CPh<^;^|^*Hj5>C.CEgPh. [243“1. 

Formed from benzamidine hydrochloride,benzyl- 
acotoacetio ether, and dilute (10 p.c.) NaOHAq 
(Pinner, B. 22,1026). Needles, insol. water, T. 
si. sol. ^cohol. ,, 

Di-oxy-phenyi-boniyl-metbyl-pyrimidiiie. 
Ethyl derivative 

O.H,(OEt).0<^:g|^®Hj>C!(OH).[242“].Formed 

from p-ethoxy-benzamidine hydrochloride, 
benzyl-acetoacetie ether, and NaOHAq (Pinner, 
B. 23, 2955). Needles, t. el. soL hot alcohoi. 




Lactone C,H,^ 


OXT-PHENYIrBUTYRlO AOID. 

0XT-PHBBnri-BEifm.miMiDiSE 

[233°]. Made from 

phenylacetamidine hydrochloride, bonzyl-aeeto- 
acetio ether and dilute (10 p.o.) NaOIIAq 
(Pinner, B. 22, 1023). Needles, v. si. sol. watej. 
Oxy-phenyl-di-lfenzyl-pyrimidine • ^ 

OH,Ph.O.^;g|^^“^|^‘]^CPh. [180°]. Formed 

by heating ‘ oyanbenzyline ’ (derived fr<pi»benzyi 
cyanide) with HClAq (Waohe, ,J»pr. [2] 3JH258). 
Di-oxy.phenyl-b|Myl-pyrimidin 0 

CHPh(0H).0<^;^“‘jjj>CH. [21^°]. Formed 

from a-oxy-phenyl-acetamldine and benzoyl-*! 
aoetio ether (Pinner, J3. 23, 2051). FoUeJ 
needles, v. si. sol. water, sol. plkn^s and acids. 

v-OXt-PHENYhjBIirKET • 

(NHPh.CO),N(OH). [178°]. Formed by the 
action ol an aqneous solution ot hydroxylamine 
on phenyl cyanate (von der Kail, A. 203, 263). 

Needles, si. sol. pot water. Does cot reduce 
Fehling's solution. * ' ^ 

p- OXY - PHENTE - BROMO'-p -TOIYl-THIO- 
UBEA O.H,(OH).NH.OS.NH.C,H.Br. 

Acetyl derivative. J156°]. Form^by 
the action ot acetyl-oxy-phenyl-thiocarbimide on 
bromo-p-toluidine (Kalokholl, B. Vf, 1832). V. 
sol. acetic acid, si. sol. alcohol and ether, insol. 
water. • 

OXY-PHENTI-B^ANE V. BoTVIi-PHENOI,. , 
Di-oxy^henyl-butane 

OHPh(OH).C-H,.CH.OH. (o. 200°). A thick 
syrup formed by reduction of CjHj.OO.CjHj.CHO 
(Burekor, A. Oh. [5] 20. 469). 

Di-oxy-di-phenyl.bntane 
CPhMe(OH).OPhMe{OH). [120°]. Formed by 
adding sodium-amalgam to a solution of aceto¬ 
phenone in dilute alcohol (F,mmciiing a. Fngicr, 

B. 4,147; 6,1005; Buohka, D. 10.1711). Long 
prisms, insol. water, v. sol. alcohol. Split np 
by long boiling in acetophenone and phonyl- 
methyl-carbinol^Zinckea. Thornor, B. 13, 611). 

Di-oxy-tetra-phenyl-butane 
OH,;Ph.CPh (OH).CPh(OH).CKjIh. [213°]. 

Formed, together with an isomeride [172°], by 
reducing benzoin with zinc (Limpvicht a. 

Sohwanert, A. 166, 60? Zagouinenny, B. 7, 

1661: Wislicenus, A. 248, 6). The compound 
[218°] is formed, togJther with an isomerido (?) 

[61°], by reducing benzoin with Na and alcohol 
(Limprioht, A. 166, 98). The compounds [172°] 
and [213°] are both converted by heat into 
phenyl benzyl ketone and plicnyl-bonzyl- 
carbinol. 

OXY-W-PHENYl-BETANE CABBOXYMO 
ACID C.H..CH(CO,H).CH.j.CH(01I).OU„C.H,. 
Tetrahydrocomicidaric acid. Formed 4»y re¬ 
ducing hydro-corniciEaric acid with sodium- 
amalgam (Spiegel, A. 219,36). Thick oil, decom- 
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266,281). Colonrless crystals, t. sc!, alcohol.— 
Ca&,H„0,6aq.- AgjA": bulky white pp. 
Lactone 

OA<OHf>™.OH<^^0>OA. Bfeew. 

viarin tetrahydnde. [%21°]. *Pormed by heat¬ 
ing the acid above 100 
form-aleoUbl). 

Di-ozytdi-pbenyl-butane dioarbozyUe acid. 


Needles (from chloro- 


.CH.CH-.CH..CH. 


A ■' / 'Va¬ 
co. 0 O.CO / 

[210°]. Formed by treating 0,H,(00.0,H,.«0.;H), 
with sodium-amalgam (G.-ibriel a. Michael, B. 10, , 
2209). Needles (from alcohol), insol. v/atot. She 
oqrrcsjjpnding acid is unstable. * 

DI-p-OXY-DI-PHENYL-BUIINENiS Di- 
mefhyl etf^r 

C.H,(6Me).CH:CH.CH:Cn.O„H,(OMe). [226°]. 

A body formed on heating anisic aldehyde witt 
sodium succinate and ACjO at 120° (Fittig a. 
Politis, A. 255, 307). Gfysfals, insol. water, m. 
sol. HOAcr «• » « 

DI/OXY-DI-PllENYL.BlI'SINENK DI. 
CAEBOXYLIO LACTONE 

. Dwq^marin* 

[abov9 330°]. Made by heating salicylic alde¬ 
hyde with sodium succinate and Ao.,0 at 1404 
(Fittig a. Dyson, A. 255, 276). Nffifeles (ft'siir* 
HOAc). Not attacked by cold alkalis, 

o-OXY-PHENYL-BffXYbENE DICAEBOXY- 

lie ACID* Lactone 0O.,H. 

[171°]. Made by heating salicylic aldehyde with 
Bodimn pyrotartrato and Ac.,0 for 30 hours at 
120° (Fittig a. Brown, A. 256, 289?. P’,atea[from 
water). Yields Ba(C|„ll„0.)2 3aq, CaA'^Oa^and 
At?A'. 

J>i.oxy-di-pbenyl-butylene dicarboxylic acid. 
Lactonic acif, 

®A<on:c!cH(CO.,H).CH.,.0„H.(OH) ? 
by boiling dicoumarin with NaOHAq and adding 
sodium-amalgam (Fittig a. Dyson, A. 255,277). 
Needles, si. sol. hot water. — BaA'^ xaq. — 
AgC„H,aO,: curdy pp. 


Lacinne 


C.H,<ch^®ChShV‘®‘‘ 

[256°]. Obtained by heating the lactonic acid 
at 130°. Crystals, insol. water, '■Na,CO,Aq, and 
NaOH.Yq. Y'ields an unstable dibromide. • 
a-OXY.O.PHESYL.tJI.-B0TYBIC ACID 
Cn.,PlW3Me(OH).CO.,H. d:99°]. Made thewa 
action of KCy on the bisulphite compound of 
benzyl mothyb ketone, the product being^poni- 
fied (Gabriel a. Michael, B. 12, 814). Long 
^isms, sol. water and alcohol. 

O-Oxy-O-pbenyl-isobutyrlo acid 
CHPhfOH)smMe.(p,H. [126°ll Formed by 
redifcing a-b^^yl-propionio acid with sodium- 
posed by boiling with water, yielding the lactone, ^majeam (Perki^ui^, a. Caiman, 0. J. 49,161). 
Loefon* 0„H„O,. [71^. Tfeedles, v. e. sol. hot water.-AgA': qjyetals. - 

Oxy-phenyl-bntene dioarboxyUc acid o, Oxr- ^Ou* 7 "Plt*®''l"l>“tyrio acid 
BXtftyL-PYBO'iABTZjuo ion>. CH 2 PhlCH(OH).CIl 3 .CO.^. «[98°]. ?Poime^by 

Dl-oxy-di-phenyl-batane dicarboxylic acid 
OA(OH).OH,.OH(OO^).CH(00,H).0n,.O.II.0H. 

Formed by heating salicylic aldehyde with 
sodium luooiimte and Ac,0, saponifying *the 


resolting ‘dicoumarin,’ and reducing the pni- 
doot with saUam amalgam (Fittig a. Dyson, A. 


boiling phenyl-isocrotonic acid with NaOHAq 
(Fittig, B. 24, 84). PlatrfieedleB. 

’ y-Oxy-y-phenyl-Dutyrio acid 
CHPh(Ofi).CHj.CH.,.CO^. ‘ Setukydrylpro- 
pionicacid.’ [76°]. Formed by |odnoiiig benzoyl- 
propionic add with sodium-amalgam (Buroker, 
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BI. ra] 87, SiJ.Ch. [5] 28, 466) j and also by I 
boiling its lactone with baryta.. Flat ory^tala (, 
(Irom OB,), splitting up at 70° into water and ' 
laotone. Ghromio aoid mixture oxidises it to 
benzoyl-propionio aoid.—BaAJg.—OuA'^—AgA'; 
erystalline pp. ' ' ' 

Laotont 0HPh<;°£®^^. [?7°]. (306°). 

Formed fccom 7-bromo-7-pheuyl-butyric aoid by 
treatment ^th Na,($0, or boiling with water 
(Jayne, A. 216, 103). (Formed also l?y boiling 
phenyl-paracohic aoid with' diluted (1:1) H,SO, 
(Erddann, Jn 228, 178). Six-sid^d triinetrio 
tables (from OS,); a:b:c ^ '611:1: ‘426. It bos a 
pllaunt odour, and is volatile with steam. 

Amjde CHPli(OH).CH.„CH,.CO.NHs [86?]. 
Formed by heating the lactone .with alcohoUe 
NH, at 100° (Fittig, A. 266, 156)w Monodiinio 
prisms, r. sol. hot water. Forms unstable 
<;ja „NO,HCl, siystallising in noodles. 

'o-Oxy-phenyl-batyrio aoid. Methyl deri¬ 
vative. C.H,(OMe).OsH..CO,^I. [56°]. Ob- 
<iained<<>y {educing tiihejr (»)- or (d^-methoxy- 
phenyl-orotoiuo aoid with sodium a^^algam 
(Perkin, C. J. 39, 433), Transparent prisms,, 
(from light petroleum). May be distilled.— 
W'.tdpod at 100°). 

a - Oxy ■ di - phenyl - isobntyrio acid'o, Vt- 
BaNZTi.-OL'^coiiUa acid. 

- :»7-OxJ!Ui-7-phenyl-bntyrio acid 
OPh,(OH).C,H,.CO,H. [145°]. Made from its 
lactone (Auger, A. Ch. [6] 22,316). Thin leaflets 
(from alcohol). Changes to lactone bn molting, 
bat is stable at 100°.—BaA',: micaceous plates, 
sol. water. •• 

. [90°]. Formed by 

the*aotion of succinyl chloride on benzen^.in 
presence of AlCl,. Leaflets; insol. water,si. soL 
oold alcohol. > 

O xy-tri-phcnyl-bntyrie acK 
OHPh(OH).CH,.OPh,.COJH. Formed by re¬ 
ducing di-phenyl-benzoyl-propionio aoid in 
alkaline solution 'with sodium-amalgam (Japp a. 
KUngemann, 0. J. 57, 680; B. 22, 2882). 
White solid, sol. Na-CO,A(i. 

LOfOtone [153°]. Small needles, 

■oL hot altphol. • , 

87-Di-oiy-7-phenyl.butyric acid 
OHPh(OHl.CH(OH).CH,.CO,H. [118°]. Made 
from its lactone, which is got by oxidising 
phenyl-isocrotonio acid with KMnO, (Fittig, B, 
21, 920). Crystals, *iormisg the l,aotone on 
meltipg. ^ t 

i^efone CHPh<0^®jjj>OH.,. [87°]. 

Melts when hydrated (with J aq) at 77°. 

Oi-ozy.phenyl-butyrfs acid. * 

Methyl derivative 

fdil] C,H,(OKe).CH(OH).C^.Cad»0,Ht Got 
irom its lactone [6S;&°], whicly^ made b^ the 
action of sodinm-amalgam om^omo-^-me^oxw-, 
fhenyl-brtyrolactone (Fittig a. Politis, A. 266, 
299). The tree acid is solid, and yiplda the 
laotone whCn heated to 80°.—^BaA',; amorphous 
mass. , ' 

]>l.ozy-phsnyl-isobrtyrio aoid. 

Methyl derivative [4:8:1] 

OA(OH)(OKe).OHrCHMe.GO,H. ^drohonuy 
fcrulte add. [115°]. Obtained by reducing , 
OA(OH)(OMe).CH:CMe.CO^ (Tiemann a.'l 


Kraas, B. 16,2070). SoL water, alcohol, and 
ether. c 

Di-methyl "derivatifk 
aH,{OMo).r0Hi.CHlie.(}O,^ . Methyl-hydro, 
homoferutic add. ' [69^]. Got in like manner. 
Crystals. , 

Methylene derivative 
C,H,(0,0;^).CIl,.CHMe.C02H. Hydrohomo- 
caffeXe add. [77°]. Formed by reduction of 
the nlethylene derivative of di-oxy-phenyl- 
methbirylio aof? (Lorenz, B. 18, 760). Thick 
prisms, si. sol. water, v. soL alcohol and ether. 

Oi-cxy-di-pbenyl-butyric acid I 
OH,.CPh{OH).CPh(OH).CO,H. Formed from its 
nit^e, which is made from acetophenone, EOH, 
and aqueous E,FsCy,. (Buohka, B. 20, 889).— 
BaA', 3^aq. i 

o-OST-PHENTL-OABBAHIC ACID. Ethyl 
ether C,i:.,NO, i.e. C,H,(OH).NH.OO,Et. 
[85°]. Formed from o-amido-phenol and 
ClCOjEt (Groenvik, Bl. [2] 25,177)._ Tridinio 
prisms (from other-alcohol), ,almost insol. oold 
yrater. Yields, oh distillation, alcohol and the 
anhydi'ide. 

Anhydride G,H.<^^>CO ’or 
* w ^ 

C,H,<^q^G.OH. Oxycarbanil. Oxymethmyl- 

amidophenol. Anhydro-o-amido-phenyl-earbonio 
add. Garbomil-amido-phenol. [138°]. (above 
360°). 

Formation. —1. As above.—2. Ry heating 
oxy-phenyl-urea (Kalokhofl, B. 16, 1828).—8. 
By distilling o-ainido-phenyl ethyl carbonate 
(Bender, B. 19, 2269, 2950).—4. By heating a 
mixture of urea and o-amido-phenol (Sandmeyer, 

B. 19, 2055).—5. By the action of phosgene on 
o-amido-pbenol in benzene (Chetmicki, B. 20, 
177; Jacoby, J. pr. [2] 37, 29).—6. By heating 
o-araido-phenyl di-phenyl-carbamate ^ellmann 
a. Bonboiler, B. 20, 2126). 

jPioperfics.—Needles (from water), sol. al¬ 
cohol, ether, and alkalis. "Decomposed by 
heating with HCiAq above 150° into CO, and 
o-amido-phouoi. Bleaohing-powder and HCl 

yield crystalline CaH,Cl<^^^^CO, whence 

further action of HClAq forms C,H,01^ q ^00 

[196°]. Br forms C,H.Br6,(NH) [196°]. HNO, 
produces C,II,(NO,)0,NH [256°]. Injected into 

rabbits, it becomes C.H,(OSO,H)<”^>CO 

(Noncki, M. 11, 258).—AgC,H,N*0,: curdy pp. 

Acetyl derivative 0,H,0,NAc. [98°]. 

Crystallises from wateo. 

Phenyl-hydraeide 

C, H,<^^^>C:N,HPh. g08°]. Yellow needles. 

Ethyl derivative OA<”o*>00. 

[29°]. (800°). Formed from the silver salt and 
EtI. Crystalline. Converted into ethyl-amido- 
phenol by heating with faming HClAq at l80°. 

Ethyl ether C,H.<^>C.OEt. (226°. 

S Formed from amido ^phenol hydrooblotidc 
H:C(OEt), (Sandmeyer). Li^d,bonTer(«4 

by HClAq into KtW and >0<>, 
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p-Oxy-yh«nyl-esrbamio aoid. Ethyl elhtr 
0,HuN0, U. C|H,(OH).NHCO^t. [120“]. 
Formed from p-amido-phenol and OlOOjFSt 
(GtoeiiTil:, Bl. [2] 25,179). Monoclinio tables, 
V. sol. alkalis. The etliyl derivative 
O.H,(OEt).NHCO.jl3t, formed from CaiJOjEt and 
0,H,(N^)(0Et) (Kohler, /. pr. [2] 29, 267), 
orystallises in needles [94“], insol. water. 

Btf»rma. — OHLOKO-orY-PHENYii-f.»iBiMio 
Aom. . ,• 

p.OXT.DI.PHEHyi,-0ABBI»010„H, A 
0.a..CH(0H).CA(OH). [1«1°]. Formed by 
rednoing oxy-benzophenone with soiium-amal- 
gam (poobner,il.210,253). • Silky needles (from<t 
water). Coloured red by,FoCl,. ' 

(m.l)i-azy-di-phenyl.osrbinaI , 

CH(6H)(0,HfOH)r • [160“-165“I. Itode by 

reducing di-oxy-benzophenone (saBoyl-phenol) 
with sodium-amalgam (Michael, B. 14, 657). 
Amorphous powder, sol. hot alcohol. 
Di-oxy-tri-phenyl-oarbinol 


rsr 

Water at 260“ yields phenol and di-p-oxy- 
benFophenone.—4. On warming with EOHAq 
and KCy and adding HOI, a product is got 
which, when heated with Aa,0, yields tri-oeetyl- 
hydrocyanaurin [194°].* • 

Salts.—(NEJAA kOi- dark-red needles 
with slcelf lustre.—0„H||(liHdliHOEt; red 
crystals.-TOiAiAHOllHOAc: red needles.— 
(0|,HiiO>)ASO,4aq: briak-red eiAes, si. sol. 
cold alcohol.— 0 „Hi 40 s( 211 ,ilHS 0 j.-^ 

C„Hi qj,H AKHSO,: minute 

colourless tables.—C„H|AlisSOf— 
( 0 ,jHhO,).j 1 t,S 04 : bluish-violet needles. 

Di-acetyl-derivative 
((lU,(iJH)),0(OAc).O.H,OAo. [168°]. Fdhned 
from aurin and AojO at 100“. Colourldts tables 
(frozi alcoho)). 

Tetra-oxy-tri-phenyl-carbinol 
C,.H.A O.HAOH)(0„A((VH)Jr 

Anhydride OjAoOi liesorctn-omeESi, 
Formed by heating beijzo-tricbloride with re- 

• 1 «n/vA iTV _ n lA itiA. A Ot(T 


0A.C(0H)(0.Hi<®)4. [c. .100“], Made by i sorcin at 480“ (DoobneiwH. 13, 610 211 

waming PhCCl, with dry phenol, and treating*; 234). /,arge crystals*(from aloohjl and HOAc). 
the product with water (Doebner, A. 217, 227). i Yellow by transmitted, violet-rod by reflect^ 
Formed also by warming phenyl-glyoxylio,iaoid I’light; at 130 >t Joses 2H;0, and at 200 it is^ 
..Mil, nhonol nnd H,SO. ate 120“ dlomolkazH. decomposed. Dilute alkaline soluliona show 


with phenol and H^SO^ (nomolka:^^. 

18, 988). Brick-red powder, inaol. pold water; 
melte under hot water. Its alcoholic solution 
dyes silk feebly yellow. In alkalis it dissolves 
with deep violet-rod colour, and ia reppd. by 
acids. A " 

Di.ac*tyl derivative 
O.H,. 0 (OH)( 0 ,H,OAo) 2 . [119*^]. Colouriesa 

prisma (from dilute alcohol). 

Tri-oxy-tri-pbeny 1-carbinol. Anhydride 

0„H,A f.e. (O.H.(OH)),0<^«^>. Aunn. 

Bosolii acid. 

Formation. —1. By heating phenol with 
oxalic acid and H^SO, (Kolbe a. Schmitt, A. 119, 

169; Dale a. Schorlemmer, A. 196, 79).—2. By 
heating phenol with formic aoid and EnCl. at 
120“ (Nencki a. Bohmid, J. pr. [2] 23, 549; 25, 

278).—8. By the action of AlClj on a mixture of 
phenol and tri-ohloro-nitro-melliane (Elba, B. 

16, 1276).—4. From para-rosaniline by the 
diazo-reaction (Fischer, A. 194, 268).—6. From 
di.p-oxy-benzopaenone by treatment with PCI,, 
and heating the product with phenol and H-SO, 

(Caro a. Graebe, B. ft, 1350). ..... 

Preparation .—Phenol (10 pts.) is heated with 
dried oxalic acid (7 pts.) and ASO. (5 pts.) at 
120“-180“ about 24 hours, until gas no longer 
comes oS rapittiy. The product is poured into 

;ir* Eitsti's rr.?;?'S: sr-iv it 

Hof, and on oooUng <t deposits aurin sulphito. water and *With 

TUs “reorystallised from dilute alcohol, which beuwio Dv sSim 

d^idta methyl-aurin on cooling, while the UlkaUs it forms^dcep-red-solution. By stror^ 
iSt-Uquor, saturated with SO.,, deposits aurin rt is conveneJ^nto oxy-phenyl,pnthtB d 

.... * 1 • . 1 . I_ UA k.v VlAAfl I -_A ../C^Oil.) N.. /V TT Aw. 


decomposed. Dilute alkaline soluliona show 
yellowiish-grecn fluorescence, bat loss in(pnse 
than fluorescein; they dye wool yellow. Insol. 
water, v, sol. alcohol. Zino-dust fllid 
duco it to tetra-oxy-tri-phenyl-methano. Brom¬ 
ine in alcohol and HOAo forms a fiery-red pp. 

which closely resembles eosin. Its 
salts dissolve readily in alcohol and dye wool 
and silk like eosin. . 

Penta-oxy-tri-phenyl-oarbinol 
(O.H,(OH).).C(OH).C.U,OH. - w 

Anhydride C,j,li,,0.. lormed by hCating 
roiforcin with formic acid and ZnCl. at 140“ 
(Hqpcki a. Schmid, J.pr. [2] 23, 647). Hygro- 
scopio brick-rod powder, v. sol. alcohol. 

p-OXY-DI-PHENYL-CAEBINOL o-CABB- 
OXYIIC ACID. 

Methyl derivative of the anhydride 
.CH.O.H,.OMo 

C.H.< \ . [117“]. Formed by te- 

^CO.O 

ducing methoxy-benzophemme carboxyho aoid 
witU jsino and alcoholic HGl (Noumsson, B> 19, 
2103). Flat white needles, v. sol. warm alcohol, 
iiisol. water. ' 

Oxy-tri-phenyl-oarbiuol carboxylic aoip. 

Anhydride C!A(flfI)OPJi<^«^>CO. 

Oxy-di^phenyl-phthalide. [166“]. Prepaftd oy 
heating o-beMoyl-benzoio acid with pheool and 


sulphite, which is freed from SO, by heat (Zul- 
kotlfcky, A. 194,119; 202,184). 

^operWte. — Dark-rod trimetrio crystals 
(from aloohol-HOAo) or red needles with green 
lustra (from alooboi). Not melted below 220 . 
Its alkaline solution is crimson. * 

Ksoctfons.—1. Beduoed by einc-dust and 
HOAo to tri-oiy-tri-phenyl-methane.—2. Aque- 
MS NH, St 120“ yields para-rosaniline.—3. 
Von. HI. . • n 


O.H 


::<c|c.h',oh)>«-^ 


On rgduotion it 

Kivos oxv-triphcnyl-methane carboxylic aoio. 

Acetyl <icriuafio^O„H,A(OAo). [186“]. 
OJlourlesB crystals. * „ — r. « 

Oi-hlromo- derivative 0.^,iBr,Og(OH). 
[196“]. Spikes. 

' Acetyl di-hromo- derivative 
C,,H„BrA(OAo) [172“]. OolourlessiitiBmi. . 

ft H 
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1 ^ ■ ai- 0 X 7 -di-phenyl-eubinol ewboi^TUe 
anhydride. Methyl derivative 

duoing ‘p-aniaol^hthaloylio’ acid (Nouirisson, 
Bl. [2] 46,206). Neodlee, insol. water, v. e. sol. 
alcohol. 

Si-ozy-tri-phenyl-earhinol eaibozylio aoid. 
Anhydriae O.Hi(6lQjCPh<^“^*>.CO. 

Bemene-resorein-phthaleXii.' [176°]. Made by 
heatiiil; ben2oyl-benzoio acid whh resorcin 
(Pechmann, B. 14,18,79). Prisms (containing 
CflCJj) melting at 114° (from chloroform). Its 
alcoholic solution turns greenish-blue ol. addi¬ 
tion of HCl. On heating with yields 

anthrmininone. H^SO, acting on iie sulutidn in 
HO.tc forms 0„Hj„0, [285°J, which yields 
O, .H.,,Ao-0, [245°]. 

Di-acetyl derivative 0.«H,A(0Ac),. 
[137°]. 

Di^oro'^o- derivative Cji,H,jBrjO,. 
[219°]. ' '• 

Tri-oxy-tri-phonyl-carbinol-oarboxylio aoid. 

'* Anhy.irjde (O.H,(OH),)Orh<^»*^‘>CO. 

Betieene-pyrotjallol-pMhaleXn. Prepared b'y hcat- 
"iug ben^'d-benzoic acid with pyrogallol and 
""ffPCstallisihg the product from acetic aoid (Poch- 
mann, B. 14,1804). Pour-sided tables (contain¬ 
ing AcOH), [190°]. Sol. most solvents except 
ligroi'n, si. sol. hot water. It dissolvds in alkalis 
with a green colour. 

Tri-acetyl derirfative Cj,n„Oj(OAo),. 
t23W. Fin^eedles. Sol. Ac.,0. 

jS-OSY-DI-PHENYL-CASBOLACTOKE V. 

Z(o-£dxaniuic acid. • 

, OXY-DI-PHEHYl-DI-CABBOXYLIC ACID. 
Sexahydride. OuH,sOj. An unstable acid 
formed by boiling hydro-oxybelizylurio acid with 
potash (Otto, A. 134,830). Yields Bt»A" (206°), 
a heavy oil. 

Di-m-ozy-diphenyl carboxylic acid 0,]H,gO, 
i.*. [4:1] O.H,(OH).OgHg(OH)(COgH] [1:4:2]. 

[270°]. Made by fusing diphenylcne-ketone di- i 
sulphonio aoid with potash (Schmidt a. Schultz, 

B. 12, 496^. Si. %ol. water, v. sol. hob alcohol. 
Di-«-oxy>diphenyl dicarboxylic acid 

C. H,(OH)(C(^).C.H,(OH).COgH. [151°]. S. 

•0052 at 15°. Formed by heating sodium di- 
oxyfli-pliouyl with C(h at 200" under high pres, 
sure (^hmitt a. Ereizschuer, B.eiO, 2703). 
Minete needles, si. sol. water. FeClg o<Boars its 
Bolutijffl bluish-violet. 

TRra-ozy-diphonyl dicarbox/lio acid 
C.H,(OH).,(COjH).0,a,(OH).gCOJI. Di-resorcm 
dicarboxylic acid. I'ofcncd by heating tetnl- 
oxy-diphonyl (diiesoroin) with KHOO. and a 
Uttle water at 130° (Wills a. AWecht*B. 17, 
2105). Yellowish pQfvder, docor^osing, wflhout 
^ melting, above300°.—K,As'.-dBaA" 6ag. - AgjA'di 
"white p^ 

Tetra*oxy.diphenyl dlearboxylle acid ' 

C,;B[,(OH),(CO.H).'O.Hg(OH),(COgH). Dehydro- 
diprvtocatechuic acid, [above 800°]. Formed 
by fusing ‘ dehydrc^vsjiillin ’ with potash 
(Tiemann, B. 18, 8496). Amorphong, v. sL soL 
water, si. sof. alcohol. 

Penta-ozy-diphenyl earboxylie acid ^ 
0,gH„0„ Formed by the action of FOCI, ou 
*e-tn-oxy-benzoio acid (SchifC, Q. 17, 652; A, 


245,87). Yellowish astringent powder.—BaA.',t 
greyish-white powder. 0 

Penta-aeetyl derivative 
White powder, rapidly darkening in air. 

, Ethyl ether EtA'. [102°]. 

Pentaicxy-di-phenyl oarboxylio aoid 
0„H„O,. Formed by heating phlorogluoin oarb- 
oxylio aoid with POOl, (Sohiff). Beddish.brown 
hygroSOopic mass, resembling tannin and the 
preceding isom-pde. 

lETBA-OXY-DIFHEXYjg DICABBOXYUC 
ALDEBfYDE. Di-methyl derivative 
OA(OMe)(X)H)(CHO).O.Hj(OMoj(OH).CHO. 
'Divanillin. [304°]. Formed by boiling vanillin 
CgH,(OMe)(OH)(CHO)[S:4:l] with FeCl, (Tie¬ 
mann, B. 18, 3493). Slender white needles, si. 
sol. alcoZroI, sol. alkalis. • 

Tetra-' iethyl derivative. [138°]. 

n-OXY-PHENYL-CIENAMIC ACID. Me¬ 
thyl derivative 0,H,(OMe).CH:CPh.OO,H. 
[189°]. Formed from sodium phenyl-acetate, 
anisic aldehyde; and AOjO (Oglialoro, 0. 9,533 j 
‘10, 481). Prisms (from alcohol), si. sol. water. 

a - OXY-y - PHENYI - iso - CROTONIC ACID 
C„H;CII:CH.CH(OH).CO,II. (116°]. Formed 
by Doiling cinnamic aldehyde with aqueous HCy 
and HOI (Matsraoto, B. 8, 1144 j Peine, B. 17, 
2114). Formed :ilso by heating the ethyl ether 
of styryl-i)-hydantoin with concentrated baryta- 
water (Pinner a. Spilker, B. 22, 690). Styryl-^i- 

hydantoin CUPh:CH.OH<^^-^^jj/ [198°] is 

obtained by the action of warm alcoholic potash 
on styryl-hydantoin [172°], an isomeric body 
previously described by Pinner (B. 20, 2353) as 
oxystyryl-pyrazole. Sty^l-hydantoSn is got by 
the action of boiling dilate IIOlAq on ((i)-ur- 
amido-phenyl-crotonic nitrile 
CHPh:Cn.CH(Nfl.CO.NHJ.CN [lfiO°J, which is 
made by heating oxy-phenyl-isocrotonic nitrile 
with urea. 

ProjKrfics.—Xeedles, si. ap,!. cold water, v. 
sol. alcohoi and ether. 

Salts.—PbA',2aq: needles.—AgA' i minute 
needles. 

Methyl ether MeA'. (290°). Liquid. 

Ethyl ether EiM. (296°) (Peine). 

Nitrile CHPh:CH.CH(OH).ON. [81°]. 
Formed from cinnamic aldehyde, EOy, And HOI. 
Crystalline grains (from benzene-ligroln). Con. 
verted by hydroxylamine into the crystalline 
araidoxim CHPh:CH.OH(OH).C(NH,):NOH 
(Bornemann, B. 19,1613). 

o-Oxy-pbenyl-crctonic acid [<£)-Methyl 
derivative C.H,(OMe)OH:CMo.CO,H. [118°]. 
Made from its methyl ether by boiling with tdoo- 
holic potash (Perkin, 0. J. 83, 213; 89, 431). 
Monaslinio crystals (from alcohol); o:b;c 
= •863:1:1-262; B = 64’ 6,' (Fletcher). Not con¬ 
verted into its (B) isomeride by light. With PCI, 
it gives Mod, IICl, and the anhydride. Cone. 
HBO, also forms propionic ooumarin. Sodium- 
amalgam reduces it to methoxy-phenyl-butyrio 
acid- With Br and with HI it behaves likS^ the 
(B) aoid. 

Methyl ether ol the {a)-methyl deri- 
vq.tive C,H.(OMe).CH:OMe.CO,H. (276°). S.G. 
^ ’1-1112; §g 1-1061. Formed bom sBdium pro¬ 
pionic coumarin and; Mel. Liquid. 

IB)-Methyl derivative 
C,P,(OMo)CH:OMe.CO,H. pOT*!. formed 

r' 



0XY-PHBSYL4)R0T6NIC acid. 

trom meth^-salifljlip aldeli 7 d«, sodio propionate lianiiite in alcohol at 100° forms 

■ nS nfnmnnirt ni>k rtAVUHT^ rORnOI 


rsu 


and propionic acid. 

I'roperlUs. — Monoolinio crystals; <i:6:o 
-1-281:1:'762. S = 81° 18' p'letohcr). Willi 
PCI, it gives the chloride of the acid. CoiuS 
H.,SO, appears to polymerise it. BehltiKss like 
the (a)-igoiaeride with sodium amalgam. With 
dry bromine vapour it forms the conmouiid 
C,Il,Br,{OMe)CIIBr.CMoBr.CO,H [o.» 200“]. 
With HI (S.G. 1‘94) it unites, foAiing a pfoduct 
whence NSjOO, liberdtos the methyl derivative of 
o-allyl-phenol.—AgA': white pp. , 

Methyl ether of the l0}-methyl deri-, 
native MoA'. (o. 230°). B.G. if 1-1270; Of 
M136. • 

{$)-E thy I derivative • * 

0,H,(OBt)OH:CMe.C(JjI. [183°]. Fornftidfrom 
ethyl-salicylic aldehyde, sodio pro;Boiiate, and 
propionio anhydride. Large tables (from al¬ 
cohol). Its Ba salt forms satiny needles. 

Anhydride Propionic 

eoumarin, Methyl-coumarin. [90°]. (2!)2-5°). 
Formed byehoating sodium-salicylic aldehyde 
with propionio anhydride (Pnrkin, C. J. 28,* 14 )). 
Trimetrio erystuls;rt:b:c = 2‘llJ50:l:*400i. Smells 
like eoumarin, m. sol. alcohol, nearl/ insol.oold 
KOHAg. Fuming H-^SO, forms C„H,0,{SO,U) 
whence BaA'j lOag. • 

Oxy-phenyl-crotonip acid. Anhydride 
^CM«CII 


0-Methyl coimuirin. [126°]. 


Formed by the aclioh of on a mixture of 
acotoacetio ether and jihenol (Peohmann a. 
Duisberg, B. 16t 2127). 

P'Oxy-pbenyl-crotonio acid. Methyl 
derivative O^ 4 (OM 0 ).CtI:CMe.CO 2 lI. [154°]. 
i'^rmeJ from anisic aldehyde, sodium pro- 
pi, nate, and propionio anhydride. Rectangular 
tab:98 (from alcohol).-AgV. 

t Oxy-phsnyl-isocrotonio acid. Methyl 
deri'^ ative •O^H,,{OMe).CII:CH.CH 2 .CO.;H. 
[106*6^]. Formed by heating anisic aldehyde 
with sodium succinate and Ac^Oiat 120° (Fittig 
a. Politis, A. 255, 294). Plates, m. sol. hot 
water.—RaA'^daq.—CaA'^Sa^j.—AgA': sol. hot 
water. •, 

7 * 0 x}atri*pheiiyI-orotouic acid. Lactone 

329 (by Eaoult’s method), 312 (oalo.). Formed 
by heating oj 3 -di-bonzoyl-styrene at 310° (Japp 

а. Klingamann,*C. J- 67, 079, 702; 59, 118). 
Lustrous needles or monoclinio prisms. Not 
attacked by phenyl-hydri^sine or Aa,0 at 150°. 
Bromine forms C;BH|,Br 02 [109°]. Chromic acid 
mature oxidises it to bonzophenone. May oe 
reduced to oxy-tri-pheD|l-butyric acid. Alcoholic 
potash at 100° yields CH,Bz.CPh,.00,^3, which 
at 810° changes to the original lactone. Alco¬ 
holic methylamine forms CH^z.CPh,.OONHMe. 
[166°]. Ethylamine acts in liko manner. 

>Oxy>t«tia-phenyl-crotoaie acid. Lactone 

[186°]. 3. 

(alStol) 7 at 78°. Formed by heating ‘ aoioulor 
oiylopide# ’ OPhBz:CPhBz at 840° (Zinin, J.eB. 

б, 16; Bn. 81118; Japp a. Klingmam, 0. ^ 

87,666; Klingemann a. Laycook, O.J, 69,110). 
XaUM Uiom alcohol): inaos. water. Converted 
bjf aben^te into Methyl- 


CHPhB2.CPlv00NHMe [267°] orystaUising in 
triolinio plates. 

BLcxy-phenylflorotOBic aeicL 
0,n,(0H)g.0Me.-CH.C0,H. {0)-methyl-umbeUie 
acid. • 

Melhji derivative 

[4:2:1] C,Hg(On)(OMe).Cl\fo:CH.COgH. [140°]. 
Formed by boiring tiie mcfiiyl dorivAive of {$)• 
methyl-uaibclliferoi^ wiA cone. EOHAq for 8 
hours (Peohmann a. Duisberg, ff. 16, d)12&). 
Four-sided 4ablcs, insol. water, v. sol, aloohol. 
Iteconvertcd into its lactone by boiling with aoj^s 
or heating with NHjAq. • 

Di-methyl derivative * 

CgHj(OMe),.CMe:Cn.CO,H. [146°]. Formed 
by saponifiuaUon of its methyl ether (310°-320°) 
which is obtained by further mcfbylation of the 
methyl derivative (Peohmann a. Cohen, B. 0t, 
2132). Small needles, j. sol. alcohol.—AgA': 
white powi'.r. ^ • • 

Aiv^ydride OJI*(OII)<®^ig^. (8)- 

\ttcthyl-umbeUiferone. [180°]. Formed by the 
action of H,SO, on a mixture of acetoaectiw ether * 
and rworoin (Peohmann a. Duisberg B. 16, 
2119; A. 261, 1C9; cf. Schmid, J. pr. [2] 28,. 
82). Formed also by warming aceto*;tio et||g|M 
with resorcin and alcoholic potash, and beating 
^tho resulting methyl-umbelliferone carboxylic 
' acid [191°J above its melting-point (Michael, 

J. pr. [2] 37, 469). (/3)-methyl-nmbelliferone i« 
also obtained by heating citric acid with resor¬ 
cin and HjSO, (Wittenberg, J. pr.^ [2] 24, 
125). Plates (by sublimation)^ sol. altohol 
and hot water, si. sol. ether. Its dilute rfika- 
lin# solution has blue lluorcscenoo. Potash- 
fu^ou forms di-oxy-acetophononc. Yields a 
nitrS- compound,.oonvci ted by redaction into 
oniido-(0)-metbylmmbellifcroue [247°], whence 
B'jH.SO, 2aq and 0„H,(NO)NO„. Sodium-amal¬ 
gam roducos (8)-methyi-umbelliferone to 0„H„0, 
[259°], whence C„hJAoO, [222°] (Michael, Am. 

6,436). 

Acetyl derivative of the anhydride 
C.jHiA. [150°]. Long whi||p nce^es, v. sob 
aloohol. • • .... 

Benzoyl derivative of the anhydride 
0„H,BzOg. [1C0°]. Needles (frodu aloohol). 

Methyl derivative • 

0,Hg(OMBf<y^^-£Q. 5,59°]. Needles (from^ 
alcohol), insol. water. On rednotion wi® so- 
dinm-amalgam*it yiolda43,H,(OMo)<^Q qq 
[ 344°]. Bromine in ol^oroform reacts forming 
O.H.(OJIo)^0‘^!?l-g^'C286°].. 

{«3:l)-Di-oissrphenyl-crotonlc acid 
ft,H;(eH)g.CH:C(i5p:g),pOgir [4:3:1]. Eomo-^ 
caffeXc acid. • , * 

'oTPiyo'piQnyl'm-methyl der%vat%ve 
O.Hg(pCO.CgHg)(OMe).CH:C(«I|).Cd^H. PfO- 
piohomofertUi^ acid. [129°]. Formed by Imat- 
ina. vanillin with sodjuma propionate wd 
pionio anhf dride (Tieman a. Kraaz. B. 16,2060). 
White needles, sol. alcohol, ether, ana oonzene, 
jlusol. water and Ugt(dn« • 

n^Meihyl derivatiite ^ 
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OXY-PlIKNlL-OROTONiO AOI®. 


add. [1C8°}. Largo trinietrio tables. Sol. olt^bol < 
and ether, ed. sol. ohlorolorm, benzene, and hot 
water, nearly insol. cold water and ligro'in. On 
heating the acid it splb^s oS''C 02 lormiiy; iso- 
eugonol.—A'jBa} yellow noodles. 

Di-methyl derivative 
O.H,(OMo)rCH:C(CH,).CO,H. Methyl-homo- 
fendie add. [141’j. Needles. Sol. alcohol, 
ether, and^, hot \\;ator.—A'Ag: white crystal¬ 
line pp. '• . 

Di-methyl-derivati've-methyl ether 
C,H,(OMe),Ck:C{CiIJ.CO.,Uo. [Of?]. Colour- 
Ic^s plates. 

‘Methylene derivative 
OH,<Q>C.Hj.CII:CMo.CO.,n. fl94°]. torraed 

by boiling piperonal with propioi^o anhydride 
and sodium propionate (Lorenz, B, 13, 759). I 
R- •sms (from dllnto alcohol).—AgA': pp. 

Tri-oxy-phenyl-crotonic acid. Anhydride 

' [235®]. Prepared by the 

action of on a mixture of acotoaceftj other 

and pyrogallol (Wittenberg, J. ^fir. [2J 2(>, (>8 ;i{ 
* Peohn^^nn a. Dnisberg, 15.^10,2127). Needles, 
aol. alcohol and hot water. Coloured green by 
^FeOl,. Yields a di-acetyl derivative [170^j. An 
jaQmeridoJgat^l is formed by using phloi oglucln 
ifffiieadof pyrogallol; it yields a di-acetyl deriva- j 
tive [140°] (Peohmann a. Cohen, 75,17, 2189). J 

Tetra-oxy-phenyl-crotonic acid. ^ Methyl- \ 
ene-di-methyl derivative | 

CHi<2>0,H(0Me)j.CH:CMe.C0,H. [209®]. 

Fomi^!d by heating apionio aldehyde with pro- 
pioiflo aldehyde and sodium propionate (Ciami- 
oian a. Silber, B. 22, 2483). Yellow neeiKos, 
almost insol. water.—CaA', 6aq.— AgK ': white 
gelatinous pp. *' 

0}nr.PHEinrL.(rOMINYLAMINE o.Cdminyl- 

AMIOO-FHSNOL. 

OXY.PHE]m,.(nrMTLAMINE o. Coarari,- 

lOENS-AUIDO-FHRNOL. 

o-OXY-PHENYL-CYANAMIDE. Ethyl de¬ 
rivative C.H,(OKt)NH.Cy. [94®]. Made by 
passing gaseous €lCy into an etherer.l solution 
of o-amido-phonotole (Berlinerblaul J. pr. [2J 30, 
100). Crysta^. Insol. water, v. sol. alcohol and 
ether. Does not appear to polymerise. With 
famfng HCl at 120® it aives o-amido pbenol. 

Salts.—C„H„N._01ra. hiicroscopic needles, 
'**^ot by mixing alcohohc solutions of Na^Kt and 
ethoxy-phenyl-oyanamido. Its aqueous solution 
does ®t absorb COj.—Cyi,N,OA'ii. Curdy pp. 

n-Oxy-phenyl-cyanamide. Ethyl deriva¬ 
tive 0,H,{OEt)NHCy. *• [78°]. Made in the 
same way as the o- compound. Colourless crys* 
tals. Insol. Wter, v. sol. edcohoJ..<fnd bthcr.— 
0,H.N,OAg. ’ / " 

OXY-PHEHYl-CYANATK Ethyl doriva., 
‘t»«eCA{OEt).N:CO. [219°]. Made by distil¬ 
ling 0,H,(pEt).NH.CO,Bt (Kohler, J.pr. (2] 29, 
259). White needles (from HOAe), sol. alcohol 
and chloroform. 

DI-OXY- PHEHYa-DJ-OYBYt-METHANE 
OHPh(0,H^ePr.OH)r [146°]. Formed from 
benzole aldehyde, thymol, and H^SO, (Bussa- 
nofi, JB. 32, 1049). Thin tables (containing, 
EtOH), T sol. chloroform. 

“ D%'ttettyl derivative [120®]. CtyaUls. 

( 


OXY-DIPHESYIESE-ACETIO ACID 
<^*®<>0(OH).CO^. [16*2®]. Formed by 

boiling phenanthraquinone with NaOHAq 
tBaeyor, B. 10, 125; Friodl^nder, B. 10, 634). 
Plates Mdtitaining Jaq), v. el. sol. cold water, v. 
sol. alcohol. Cono. II-SO, forms a blue solntion 
on warming. Chromic acid mixture yields di- 
phenylfero ketone. NaOHAq at 160® splits it 
up irfW) lluorenC-aloohol and COj. HIAq and P 
at 140® reduce it to diphrmylone-acetio acid. 
Bromine forms 0,,H„BraO, [225®], whence 
C„H,Br-Eto, [151®J.-CaA'.,2aq: crystals. 

’ Ethyl ether lSt.A'. [92®]. Prisms. 

DI-OXY-PHENYLBNE-DIAMINE 
C,H,(0H)2(NB2),.- Got by reducing the dioxim 
of di-o»y-quinono with SnOL and HCl (Nietzki 
a. Bohmidt,sif. 22, 1656). Yields on oxidation 
crystaUine C,Hj(OH),(NH),.—B'H,SO,. 

Telra-acetyl derivative [225®]. Needles. 

Isomerido v. Di-AMiuo-iiYfiuoQnraoNK. 

DI - OXY-DIPriEiryLENil.DIHYDEAZINE 
'C.H,(0H)(NA).C,H3(0H)(N,H,). [140®]. 

Formed by reducing the diazo- conwound from 
di-oCly-di-amido-dipheuyl with SnCl, (Kunze, B. 
21,‘^3333). Thin pf&tes, forming wiUi acetone a 
compound'C,.H.«N,0.. [200®], 

OXY-DIPHENYLENE KEIONE C„U.O, f.e. 

by warming dry sodium 'salicylate yith excess 
of POCla and distilling (R. Richter, J. pr. [2] 28, 
294). It is also one of the products of the ac¬ 
tion of phenol on the sulpiiato of o-diazo-ben* 
zoic acid (Griess, B. 21, 981). Needles, insol. 
water, v. sol. hot alcohol. Its vapour passed 
over red-hot lime yields diphenylcno ketone and 
di-phenylcnc-ketouo oxide [82^]. Distil? sd over 
red-liot zinc-dust it is reduced to diphenyl. 
Gives a nitro-derivativo [224°], a di-nitro- deri¬ 
vative [o. 235°], an<l a bronio- derivative [193°]. 

OXY - DIPHENYL1.ND - OXIDE 


0,.H,0, U. C.H.<;^>C.H,.(OH). Oxy-xanth. 

one. [147°]. Formed by heating resorcin with 
salicylic acid and ZnCl, (Michael, Am. 91). 
Formed also by hoatirg salicylic acid rvith (13)- 
resorcylio acid and Ac.O (Uracbe, A. {*54, 290). 
Yellow noodles (from alcohol). Split up by fusion 
with potash into resorcin and salicylio aoid. 
Gives diphenylono-methane oxide [99®] when 
distilled with zino-dust. Yields tri-oxy-bonzo- 
phouone [133°] when fused ,'.vith NaOH.— 
NaC„Il,Oj.—-NajO|jH,0. (dried at 100®). Lemon- 
yellow needles. 

Acetyl derivatiSie C„H,AoO;|. [168®]. 
Di-ezy-dipheaylene ketone oxide v. Edxah- 
thonE. vol. ii. p. 529. (0).Iso-eaxanthon6 

C,n.(OH)<(j^>C.H,(On), got from di-nitro- 

diphenylcno ketone oxide [260®], yields a oryg- 
talllne di-aoetyl derivative [175®] (Graebe, A. 

264, 301). An Isomsride 0,H.<^(^j^C,H,pH), 

[247°] is obtained from phlorogluoin and sali- 
oylio aoid (von Kostaneoki a. Nessler, B. 24, 
1^6). A second isomerids witb the formula 

OA<co>OA( 0^)®[2 0 [2h^]./“‘by»'«»»- 


ing tetra-oxy-bonzopbenona with water at 300°, 
yields a diacetyl dorivatlve [161°] anil dyes cotton 

i; '• 



OXy-DI-PHENYI/-;pTHANE aVEBOXYUC AOID. 
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Boraantei with alumina, yeUow, and with iron, insol. cold water. Does not give a 

greyish-bUok (Gri^be, B. 24. 209). Another' rmn 

® f. OT ^ rl 1 I 3 i.oxy*di»pheayl*ethftae CH 3 .Ufi{U)|Al 4 vii/je 

Isomerideri ^J 03 H,(OH)'^QQ^OjHa(OH)r 2 ®J Ethiflid6n& dipiie^l. [ 122 °] (F.); [125°] (fflftos, 

r , - ii....:+u 21. i<^ 5004). Formed4)y the action of SoOli or 

ItCl on a nurture ot phenol and paraldehyde 
(Fablnji, •«. 11, 283). Needles (containing 
J 0,,H.). iieilucos ammoniaoal AgNO, forming 
a niiii'or. • r> • 

Di-benzoyl derivative, [It®^. Prisms. 
Di-*methyl (iernative. [140°]. Formed 
from uci’tyl chloride, aiiieolo, amVAlCl, (Matter* 
manii, b. 96,1129). Mieaecous scales. 

Di-ethyl derivative [142°]. Scales.# 
Isonieridos n. Dt-oi[T-ETiivr.-iiEi«aEira. * 

* Trlmxy-trL.phenyl-ethane • 

0 Ii,(OH).CH,.CH;CJl,OTi).,. Ethenyl-lriphenol. 
Fovuied Ivoiu CH./Jl.CllGl(OKt) and phenol 
(Wialiccnus, A. 243, 153). Amorphous resin, v. 
si. sol. ether. Yields iso-rosohe acid on oxfcfh 
tion with FeCl,. Forms^ tri-aoetyl detivative. 

Tetra-OKy-dl-phenyl-Elhane 
C„n,(QlI).ClI(OH).CH(dn).O.H,(pfi). 

Anhydride 0,.H,„0,. Two isomendeii 
and [117°] are formed by tho action o!^ 

7 . 1 nc-dust and HOAa on o-oxy-benzoio aidehyd® 
.... IT_;_r> O.F onKX 


„..a-oiy-diphenyleno ketone oxi 

hydride of IlEXA-OXT-BEKZOPlIKtlOKE. 

W-OXY-PHENYLENE-M-METirn.,DIKE- 
TONE C.H,(OH),(CO.OHJ,. 080°]. ’Obtained 
from di-oxy-acetophenone (lOgi), ZnCl, [20g.), 
HOAo (50 g.), andTOCl, (10 g.), at 140° (Cro- 
pienx, Bl.[3] 6,152). Crystals (tron.hot water); 
yields with phenyl-hydraaino the compoundi 
0,H.,(0H).,(0Me:N.,nPh)„ [o. ^31°]. 

Tri‘Oxy-pheiiylene di-methyl ^ketone 
0„H(0H),(C0.CHA., [189°]. ^^oxmeiL in like 
manner from tri-oxy-acclophenone^O.). iieK.s 
a di-phenyl*di4iydmzidc [246°] and also an 
acetyl derivative [209°] which yields a di-phcnyU 

^'’dI-O^Y-PHENYLEHE m-PlIENYL DIKE- 
TONE 0„H„0. i.e. C.H,(On),(C().C„II,),. Di‘ 
benzoresor^n. [149°]. Formed, together "|^hL 
dioxybonzophenono, by heating resorcin.with ^ 
BzCl and ZiiCl, (Doehner » Staohmann, B..11, 
2270 i A. 210, 259). Leaftets, iiisol.water. 
Di-acctyl derivative. [1.50°]. Needles. 
Di-benzoyl derivative. [151’]. Needles. 
Di-oxy-phenylene di-phenyl Olkctone 
O.H,(OH)JCO.C„H,)j. Dibenzohydroimrtmet 
[207°]. Formed from hydroquinono, BzCl, and 
AlCl, (D.). Goldeq needles (from alcohol). 
Di-benzoyl derivative. [140°]. Flato- 

TETEA-OXY-DJPHENYLESE-DI-PHENYL- 

M-THIO-DI-DBEA, Tetra-methyl deriva- 

**NllPh.CaNH.O.n,(OMe),.C.n,(OMc),N)I.CS.Nnrh. 

ri84°]r Formed by warming tho compound 
C.H.,(OM 0 ),(NH,,).C.H,(OMo).(NH,) with phciiyl- 
thiooarbimide (Bossier, B. 17,2128). Flakes, sol. 

‘'“‘tete^- 0S» -DIPHEKYLENEQDIKONE. 
Tel/ra-methyl ether v. C"Oiiu.io!^s. 

DI- OXY -DIPHEHYLEHE 9UIN0XAUNE. 

Di-ethyl ether 

[8:3:2]0A(0Et).4;§:^;]^;[l|]. 

Formei?by the action of phenanthraqumone on 
the hydrochloride of tho diethyl other ot (a)- 
diamido-hydroquinone (Nietzki a. Itechberg, a» 
23 1212). Yellowish needles, si. sol. water. 

* OXY-DI-PHENYL-ETHANE 
C,,H,,0 t.c* C^liyGB..Cii^CJl,pH) or 
CH,.OH(O.H.).0,H,(OH). [58°]. 

allowing a mixture of atyreiio, phenol, IljbO,, 
and HOAo to stand (Koenigs, B. 23, 3144). 
Crystals, sol. dilute NaOHAq. • 

Benzoyl derivative [S^"]. 

Methyl derivative CHjI’h.CH.j.CjH,OMo. 
r61°1. Formed from o-phcnyl-mcthoxy-eiii^mio 
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7 -inc-ausxi aim hua* uu u.A9Aj-ux.a*..v.w — 

(Ticmann, B. 24, 3172; Harries, B. 24; 3175). 

Tetra-oxy-tctra-phenyl-ethane Oj,Il„(OH), 
[218°]. Foimed by fusing tetrn-pl^yl-ethjjM 
tctra-snlphonio acid with potash (Gngler, BTll 
930). Plates (from dilute alcohol). 

Tetra-axy-tetrs-phenyl-ethaiie 

(HO.CJI,)-CH.CH(C„n,.OU).,. Formed from i- 
oxy-benzophc’iione (Ba^cr, A. 202,133), ^ Itesin, 
yielding a crystalline totra-acetyl derivative. 

Hexa-oxy-tri-phenyi-ethane • • • , 

( 110 ),C.H,.CK,.CH{C.U,(Oil).,),. Three arnSrph- 

oi(b isonicridcs are formed from di-chloro-di-ethyl 
oxide by tho action ot pyrocateohm, resorcin, 
anS hydroquincaie respectively (Wishoonus, A, 
iftl\ They are v. sol. alcohol. 
bxY-in-PHENYL-EXHANE CABBOXYLIO 
ACTD C.n.(OH).CH,,.CHPh.CO,H. [120°. 
Formed from phonyl-coiimarm, dilute alcohol, 
and sodium-amalgam (Sardo, Q- 13,273). Small 

nriBms.-AgA': el. sol. hot water. 

Oiy-di-phenyl-cthano dicarbexylic acid 
C»H.(Cb?l).CH,.CH(OH).0,H,.CO,rf. Hydro- 
o^y'dipwihjlk acid. [c. 170°]. F^med from 
its anhydride, which is a produvt of the action 
of zinc-dust and HOAc on phthaho anhydride 
(Wis u-emis, B. J7, 2M1). Prisms.- Ag.,A ! 
decomgo^os at 225° in vacuo (Hasselbach, 

243,249). , „ , 

Ethyl ehher F.tjc". Crystalhne.-. 
Anhijdride C,.lf„0.. HydrodiM^VM- 
ionic acid. [198-5°]. Cmverted by 

at 215° into C„H,(CO.,U).CH:CH.CjH,.CO,^I. 

»i*oiv*^t.pheayl. ethane cU - 0 - oarboxylle 
acid C H,(C 0 ^ 1 J.CH(OH)r.OH(OH).Cj,HvCO,H. 
\’nnSed bv disaolvinifliydrodiphthalyUn KC 


acid, alcohol, and Na (Freund a. Iterase, B. 23, <> 43 , 206). Hydrodi^thalyl 18 

8805). Plates, sol. alcohol. (ohmSO H) a prodifct of the action of zino-duft and HO^ 

C„H,,(OMK»u.ii). P, • If he free aoid is unstable, at once 

from s>phenyj. » M. 

irfg to 190° yields it? second Bnh;^r^ bydrodi- 


^ulphonie acid 

Formed by potash-fusion . . , 

ethane disulphonio acid (Kade, B. 7, 239). 

Plates, sol. hot watur. , 

Foried W^oducing benzoin dicarb,xyhc aC^ 
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viifa godium-amalgara (Oppenheimer, B, 19| 
1617). H. sol. water, lulueible. , 

o-OXT-PEENTIi-£1STI..A1[I])0. ACETIO 
ACn). Ethyl d»rivat%v» 
0^,(0Et).NBt.C£[,.C0jH. Fdnnedfrom ohloro- 
aoetio aoid (1 mol.), 0,H«{0Bt).NHBt (2 mols.), 
and aloohol (Veter, /. m. [2] 29,2,%). Oil.— 
0,,H„K0^dl. Very aygrosoopio.-^A?<fcy?o- 
chloridt C„H„N0:,Et01. Formed from 
0,H,(0Et)^Et^ ai|d'chloro-aoetlo aoid. Oil.— 
( 0 | 2 B[,,N 0 ,,EtCl).,Ft 01 ,; 'yellow crystalr. 

p-PXT.PHENYl-ErHYtAMINK 
0 ^,{ 0 H). 0 Hj.CH 2 .NH» Formed'-by heating 
ty^Bine at 270° (Schmitt a. Nasse. A. 133, 214). 
^lidt Yields p-oxy-benzoio acid on fusion witn 
potash (Darth, A. 1S2,101).—Needles. 

Ozy-di-phenyl.ethylamine 
CHPh(OHl.CHPh(NEy. [161°].*'Formed by 
reducing the oxim of hydrobenzoSn or the mono- 
oaim of benzoin with sodiiim-amalgam and 
alcohol (Ooldscbmidt a. Polonowska, B. 20,492; 
21,488). Needles (from alcohol).-B'aCl. [210°]. 
-^B'AlHCii2aq.—B'^OAo. [166°]. prisms. 
Di-acel^l derivative [169°]. 
p. Ozy-di-phenyl-ethyl-amine. 'Ethyl etheri 
• EtN(C/I,)(O.H,.OEt). (319°). Formed tioin 
p-oxy-dipiionylamine. EtI. and alcoholic potash. 
^Oil.'with an odour between that of geraniums 
y d Tiolets-(Philip a. Calm, B. 17, 2134). 

"0.OXY.O-PHENYL.ETHYL-ISOAMYIi MA- 
IONIC ACID CHPh(OH).CH..C(COJI).,.C.H„. 
Formed by reducing phonacyl-isoatnyl-malonio 
acid with sodium-amalgam (Paal a. T. Hoff¬ 
mann, B. 23, 160.3). 'i[hick oil, almost insol. 
water, yielding the lactone of y-oxy-y-phenyl- 
hepWe grid on distillation. 

CfAT-PHENYI-EIir/L-CAKBAMIO AN^. 

DBIDE C.H,<2^>C0. [29°]. Formed from 

O.H.<fQ^'^CO, alcoholic potash, and EtI 
(Bender, B. 19, 2962). Not affected by HCl. 


0 ■ OXY - PHEN YE - ETHYL CAEBAZIDE. 
Methyl derivative C„,H.,N,0, i.c. 
0^,(0Me).N,H,.C0.NHEt. [110°]. Formed 

from C,H,(OMe).N 2 n, and phenyl cyanale 
(Beisenegggr, A. 281, 3i22). Needles (from Aq). 

o-OXY-Dl-PHEN YL-ETHYLENE C, ,H„0 i.e. 
C.H,.CH:0H.C H,(OH). [136°]. Formed in 

small quantity by heating salicylic aldehyde 
' with ophenyl-acctic aoid and NaOAc at 200° 
(Michael, Am. 1, 315). *Needfra (fromsalcohol). 

p^xy-di-phrnyl-ethylene. Methyls <fcri- 
ttafioe C„H„(OMe). [136’]. Formed by heating 
the methyl derivative of j)-coumaAc acid (Oglia- 
loro, Q. 9, 636). Plates, sol. alcohol. 

Di-o-ozy-di-phenyl-etliylene *' 

0,H,(OH).CH:CH.C^,OH. [96°]. Formed from 
salicylic aldehyde, 7.inc-dust,|and l^OIlc (Itarries, 
B. 24,8178 i Tiemaqp, B. 24, niB). NodBles. 
Its alkaline solutions shqyr K'lne duoresoences. 
yields a dri-benzoyl derivative [108°] which forms 
a dibromidaJ69'[], . *■ 

Dl.«-ozy-di-ph»yl-ethyIene 
0;aAOEn.C!H:OH.CJH,(on). Ditviey-staSene. 
[280^. Formed by bciling an alooholio sobi- 
tion of 0<^gH(0,H,.0H), with zino,duBt (B. 
ter Meer, B. 7,1200; Elbs a. Hoennann, J'.pr. 
[2] 89, 498). Small crystals (from BOAo). 
Yields a di .acetyl deriTative [318°J. j 


Di-oxy-dl-phi-nyl-ethylene. Di-hensoyl 
derivative 0,H,.C(UBz);0(0Bz).C;Hj. Iso- 
betml. [169°]. Formed by £ie action of sodium 
' on a mixture of benzoic aldehyde and BzGI, or 
on B;C1 alone, in ether (Klinger a. Schmitz,- B. 
94,1276). Decomposed by HCl into benzU and 
benzoin acid. Alcoholic potash forms benzoin. 

Di-p-oxyAi-phenyl-ethylene. Di-methyl 
derivative CHj:C(0,H,.OMe)j. [140°]. Formed 
from (tnisoie, AcCl, and AlGl, (Qattermann, B. 
22, '»132). Kates, V. si. sol. cold alcohol. 
Yields CO{GsH,OMe), on oxidation by OrO,. 

Di-ethyl derivative CH,:C(CaH,.OBt), 
[142°]. Fohned from O.HjOEt, AcCl, and AlCV 
Tetra-oxy-tetra-'phenyl-ethylene C„H„0,. 
Formed by potash-fusion from tetra-phenyl- 
othyleno tetra sulphonic acid (Bohr, B. 6, 278), 
Plates (from HOAo). Not molted at 800°. 
FeClj in H&Ao forms green metallic crystals of 
OjgHiiO, iaq, si. sol. alcohol. 

di-oxY-di-phenyl.ethylenediamine. 

Di-ethyl derivative 0,H,(NH.CjH,OEt)j. 
[98°J. Formed by fho action of ethylene bromide 
and Na^CO, on the hydrooUoride of OjH,(OEt)NH, 
(Bischofl, B. 23, 1979). Plates {horn ether- 
alcobiol). 

OXY-DI-PHENlL-ETHYLENE CAEBOXY- 
lie ACID 3.II,.CH,.CH(OH).C,H,.CO,B- [96°]- 

Formed from deoxybenzoi'n o-carboxylic aoid by 
eodium-amalgjim (Gabriel a. Michael, B. 11, 
1020; 18, 3480). Plates (from dilute alcohol), 
'At 100° it forms an anhydride 0,jHiiO, [60°]. 
The isomeric acid 


C.H,.CH(On).CH 2 .C.n,.CO,H, [127°], formed by 
reducing the isomeric dooxybenzoi'no-carboxylio 
acid, also yields an anhydride 0|,H,jOj [90°]. 

p-OXY-PHEBYLETHYLENE - aCINOlINE 
C„NH..CH:CII.G.H,OH. [263°]. Formed from 
[Py. l)-quinoline (lepidine) by heating With p- 
oxy-benzoio aldehyde and KHSO, at 160° (Hey- 
man a. Koenigs, B. 21, 1424). Crystals, si. sol. 
dilute NaOHAq. 


p-OXY-PHENYI ETHYL KSTONE 
C„n,(On).CO.CjTIj. Propionyl phenol. [148°]. 
8. -034 at 15“ ;^3-3 at 100°. Fonned by heating 
phenol with propionic acid and ZnCl, (Oold- 
zweig, ,J.pr. [2] 43, 86), and also by the action of 
propionyl chloride on qihenol (Perkin, C. J. SB, 
646). Needles or prisms, v. e. sol.ralcohol. 
Potash-fusion yields phenol and p-oxy-bunzoic 
acid. Yields a di-bromo- derivative [100°] and a 
nitro- derivative [180°]. 

Methyl derivative 0,H,(OMe).CO.C^,.' 
[27°]. (274°). Formed from mnisole (10 g.), 

propionyl chloride (10 g.), and AlOl, (12 g.) in 
C.S, (Oattermann, B. 23, 1203). Yields an oxim 
[67°j crystallising from alcohol. 

Ethyl derivative. [30°]. Prisms. Yields 
an oxi.nC„H,(OEt).C(NOH).Et [97°]. 

Di-oxy-phenyl ethyl 'xetons 
[1:3:4] C.Hj(OH)rOO.O,H,. [96°]. Formed from 
resorcin (1 pt.), propionic acid (1 pt.), and ZnOl^ 
(Qoldzweig). Needles. Gives a red colour wi& 
FcClr Yields a phenyl-hydrazide [116°]. „ 
Di-ethyl derivative C,Hj(OEt),.CO.(^,, 
[76°], Formed from propionyl chloride, 
CgH,(OEt)„ and AICl, (Oattermann). Yields an 
oxim [183°] crystallising in heedles. 

Di-oxy-phenyl ethyl ketone 
[6:2:1] C,H,(OH),CO.C^.. [92°]. Formed frmn 
hydroquinone (Ipt.), propionic asid (I pt.), and 
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t4i 


ZnCt, (9 at 190® (QoMzweig). Needles, 
giving a yellowish-| 0 d oolonr with FeCl,. Yields' 
aphanyl-hydrazide [ 100 °]. 

OXT-DI-PHEHYl-ETHYI, NITRITE 
0,;B[„N0, U OPh,(OH).OHrO.NO. I100°j. 
Formed from di-phenyl-othnne (1 pg.). BlOSo 
(10 pta.), and HNO, (1 pt. ol S.0.1-6) in the eold 
(AnBohatz a. Bomig, A. 233, 827). Needles, 
oxidised by OrO, to benzophenone and ^.ehenyl- 
vinyl nitrite [87°]. • ,• 

l«-OXT.DI.FH|NTI,.DI.iTHYl. - PYEAZ- 
IKE DIHYDEIDE NFl<co.Clffit>”^^- 
[960°]. Formed, togetlioi* with an isomeridg 
[163°], by the aetion ol AOjO on o-phenylamido- 
bntyrio aoid (Nastvogel, S. 22, 1996 ; 23, 2014). 
Neales (from alcohol). a 

OXT.PHENyi..ETHYI,.PTRIllMDINE 


Formed from 


[238°]. 

propionamidine /lydroohloride, bonzoyl-aoeto- 
aoetio ether, and dilute (101).e.) NaOHAq (Piiw 
ner, B. 22,1621). Needles,v. at. sol. water. * 

OXT-TEI-PHENYL-ETHYI-PYRROIE 

OPKK 


Porinea 


[123°] and [129°]. 

from C,H,.CBz:CHBz and alooholiS ethylamine 
(Japp a. Klingemann, 0. J. 67, 703). Formed 
also by beating the cthylamid^ of di-phenyl- 
bouzoyl-propionio acid at 340°. Triclinia 
prisms [*3°]; o:6:c = -912:1: •952; a = 78° 48'f 
6 = 89° 10'; 7 = 68° 2'. From dilute solutions it 
also crystailiaes ifl monoclinie prisms [129°]; 
a:6:a=l-690:l:l-968| 3 = 86° 64' (Tntton, C. J. 
57,731). Yields a bromo- derivative C 2 ,Hj„BrNO 
[142°] orystallising in monoolinio prisms. 

OXY-PHEHYL-(Pp. l)-ETHYI,-aUINOLIKE 
Formedbyeon. 

deosing o-oxy-benzoio aldehyde with (Pi/. 1)- 
methyl-quinoline and reducing the pirodnct with 
HI in HOAc arid P (Koenigs, B. 21,1428, 2107). 
The o-compound melts at 181°, the m-compound 
at 209°, and the p- oompoun* at 177°. They 
yield the oxybenzoic acids on fusion with potash. 

g-OXY-PHENYL-ETHYL-SUCCIHIO ACID 
00,^.0HPh.CH(C0„H)93H(0H)Me. Formed 
from ^enyl-aoetosnccinic ether, alqohol, and 
sodinm-amalgam (Wellner, B. 18, 791). The 
free aoid splits up at once, yielding the anhy¬ 
dride 0,jH,A [167-6°] whence Ca(C,.JI„0,),,.- 
AgO„H,,0,: flocculcnt pp. 

Di7oXY-BI PHEKYI. - ETHYi - +-THIO - 
UREA. Bi-methyl derivative 
0^,(OMe).N:C(SEt).NH.C.H,OMe. [83°]. dot 


0 


Terted into oxido-oumarin [158°]. 

—CaA'j Oaq: pridJus. • 

o-OXY-PHENYL-GLYOXYlIO AOID 
0,H,(OH)4)O.CO.;a. [44°]. Formed by adding 
aoid to aaolntion of NaNO, and isatin in dilute 
NaOH, and heating the solution of the diazo- 
compound thus obtained gto 60V(llaeycr a. 
Fritsob,®J3. 17, 972). ^io'ds oo-di-oxy-phenyl- 
aoetio aoid on reduction with sodium-amalgam. 

Di-oxy^heuyl-glyoxylio acid. Methyl 
derivative [4:3:l]0„H,(OH)(OMe).CO.CaH. ' 
[13-l°]fc A product of the oxidation of *!Myl- 
engonol by fMnO, (Tiemann, B. 2d, 2878). 
Prijms, V. sol. water and alcohol. Di-methyl 
deri«(if(:i-JT4:3:l]0,H,(OMe),.CO.CO,H.[139°]. 
Formed, together with veratrio aoid by oxidation 
of the methyl derivative of eugenol or ^o- 
eugcnol by KMnO, (Tiemann a. Matsmoto, B, 
11, 141; Ciamioinn a. Hilber, B. 116^. 
'Trimatrio tables, meltin^t 100 ° wlfen nydrateU. 

I hfelhylejie derivative * 

gH,<^>0,H,.CO.CO,n. [149°]. Formed b^ 

oxidising iso-safrol with alkaline KMhS, (0. a. 
S.). Light-yellow needles, containing benzene 
ol crystallisation (from benzeue).-^„HiAg(X,^ 
o-OXY-PHENYL-HEXENOIC ACID 
C 4 H,( 0 I 1 ).CJI,.C 0 .H. Anhydride 
[64°J. (3Cjl°). Formed by boiling sodium sali¬ 
cylic aldehyde with valeric anhydride (Perkin, A.' 
147, 236), Prisms (from alcohol), insohoold Aq, 
An isomeric lactdfte, prepared by heating 
phonyl-aoetyl-butyric acid, is 0 % (Krdmmm, A. 
264,182). * • 

• OXY-PHENYL-HEXOIC ACID 
qHMe(OH).CH(CH.,Ph).Cn.,.CO.,H. [76°]. Small 
pidsms (containing aq). --CaA'. 4 naq: minute 
prisms. Anhj^ride 0 ,.,n„ 02 . Boizyl-valero- 
lactone. [ 86 °]. Formed by reducing benzyl- 
acetylpropionic acid with sodium-amalgam 
(Erdmann, A. 254, 182). Crystals (from CS,). 

o-OXY-PHENYL-HYDSAZINE. Methyl 
derivative C„H,(OMe).NH.NH, [43°]. (240°). 
By reducing C,H,(OMe).Nj.SO,Na with Zn and 
glacial Itcetic acid there if formfed the salt 
C,H,(0 JIe).N.,Il .SOjNa aq; which is then warmed 
with HClAq (Heisonegger, j4.2j[), 314). Needles 
(from ligroin). Yields B'HCl, B'.jH 20 ,j 04 , and 
B'f'.,llsN,0,. , • 

Ace^l dertvative C,II,jN,0,. [126°]j^^ 
DPo-oxy-di-phenyl-hydrazine. .Ddaet^T 
derivative. {CjII,(OEt)JjN,H.j. [89'^ Formed 
by reducing the azo- compound Nj(C,H,OEt)j by 


O,H 4 (OH). 0 H. 6 H.OOja. Salicylglyddie acid, 
Fitm^ by the action of cone, aqueous NaOH 

NBz 


upon ^benzoyl-infido-onmarin 

(PlOohl a. '^olfrum, B, 18,1186). Flat needles 
Or prisms. V. sol. olaohol and ether, si. sok 
sold water. K|y bailing with dilute HjSO, it is eou- 


frS di-anisyl-thio-urea and EtI (Foerster, J 3 . ,alcoholic ammonium sulphide (Schmitt a. MBh- 
21, 1863). Prisms.—0„HaNjaO,HI. .[103°]. lau,/.pr. [2J 18, 202f. Colourless needles, in- 
Ehombohedra.—B'jllPtCl,. sol. wtoL sol. alcohol and ether. The w-iso- 

o-OXY-PHEHYl-GLYOIDIO ACID maride forinecoloarless needles [85°] (Buohstab 

0 d.pr. [2] 29, m). 

^etra-oxy-diphenyl-hydrslino. Tetra- 
methyl derivative • 

0 „H,(eMe)j.NU.NH.O,H,(OMe)j. • Bydratodi- 
m^hylhydro^uinom. Foilned by reduping the 
di-methyl derivative of nitro-hydro-qninone in 
alkaline solution (Bacdkler, B. 17, 2126). Con¬ 
verted ky acids into the totra-n^thyl detivativs 
of tetra-oiy-diamido-diphenyl. 

p-OXY-PHEKYL-IMIDO-BIACETIO AfOT. 
Di-ethyl derivative of the ot^y-anilide 
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O.H,(OEt).N(OH»COja).CHrCO.NH.O,H,.9Et. ! 
[167i. G«t hom O.H,(OEt).NH.OH 5 .CO^ by' 
besting at 260° (BisehoS a. Nastvogel, B. 22, 
1790). Cryetalline, ineol. hot water. 

W.o-OXY.DI-PHEirn,-miDO-AoETO. 
KITSIIE. Di-methyl derivative C„H„N,0, 
i.«.NH(OHCy.O,H,.OMo),. [128°]. 'Eormed by 
heating C^ 4 (OMo).OH(OH).CN with alcoholic 
at 70°j(Vo3wrac!-el, B. 15, 2025). Tables, 
ineol. water,' eol. albohol. ^ 

o-OXT - FHENYL - o8 - IMIDO - PSOPIOJIIC 
AHTTYDEIBB Di-beneoyl derivative 
|C,H,(0H).0A(NBz).C 0!,0. Obtained by heat¬ 
ing hippuric acid with salicylic aldehyde dis¬ 
solved in acetic anhydride with addition -of 
sodium Scetate (Ploohl a. WoMrui'i, B. 18,1183). 
[160°]. Crystalline solid. By boil/ng its oLetio 
acid solution with a few drops of aqueous HCl 
it is converted .into the benzoyl derivative of 
i^docoumarin. 

Dl-o-OXY-ra-PHErYt-IMIDO-THIAZOLE. 

ITetrahjdfide of t>] e di-methif't deriva¬ 
tive OH,<^«^*^|>C:N.C4H,OMo.\l23°].j 

Formed by boiling di-anisyl-thio-urea witji 
CjH,Bi^- (Foerstor, B. 21, KOI). Prisms. On 
hea^ ng mth CSj at 200° it yields the coiilliouiid 

,,[13C°].-B',HjPtCl.: un- 

fiiaSle when moist. 

jt-OXY-PHENYL-INDAZOIE 

boiling its ethyl derivat’ve with HIAq and a 
little P (Paal, B. 24, 905). Groups of short 
prisn®, » soR HClAq, si. sol. ether.—B'HI. 
[200*]. Large yellow plates. , 

Ethyl derivative. [118°]. Formed by 
heating a cone, alcoholic solution of the eth/l 
derivative of o-nitro-benzyl-p-an-ido-phonol with 
tin and HCL Pearly plates (from alcohol), 
prisms (from bcnzene-ligro'in), or needles (from 
dilute HOAo). The tin double salt crystaltises 
in yellowish plates [138°]. 

OXY-PHEHYL-INDOLE C, 4 H„NO i.e. 

O.H,<^§®^>CPh(?). [c. 163°]. Formed by 

heating the phenyl-hydrazide of w-oxy-aceto- 
phenone with ZnCi, at 160° (Laubmann, A. 243, 
246). Amorphtius pp., v. si. sot. ligroin. 

DVOXY-DI-PHENYL KEl'OKE v. Di-oxv- 
BKNzorBiaioira. *’ «> ,» 

w"'* DijMy-dl-pheuyl-dikotcna. Di - methyl 
'derivative v. Anibii.. Anisil forms a mono- 
oxim [180°] and two di-otims [19^] and [217°]. 
The (o)-dioxim [217°] forms a diacctyl deriva¬ 
tive [1S9°], while the (/3)-iioxim [195°] forms an 
isomeric di-aoetyl derivative [130°] (Stierlin, B. 

^^’o-^iiY-PHEjm, heecaItaji' <• 
OA(SH)(OH). Thi^o<Mteoflin. [6°]. (217°, 
cor.). B.O. | 1 ' 237 ! ri89. Bormodby re- 

duomg di-oxY-di-phenyi ^gulpludewith ^dlhm- 
amalgam ^aitingeii if. 4, 170). Formed also 
by the action ol potassium xantha^ on didzo- 
pnmol chloride, the ongrpl^nyl ethyl xantbato 
being subsequently saponified by sodimn sul¬ 
phide (Leuokalt, J.pr. [2] 41, 192). Oil, vola¬ 
tile with steam, sl^ sol. water. Attache the skin. 

p-Oxy-phsnyl mercaptan C,H 4 (SH)(OH). 
[g2^. (10l>°}. Farmed in like manner from 


^-diazophenol (L.). Crystalline mads, foimiug 
a bluish-green solution ai>' sulphuric aeid.— 
Pb(S.O,H4.0H),: bulky yellow pp. Oxidised in 
alcoholic ammoniaeal solution by air todi-p-oxy- 
(ii-phenyl disulphide (151°).,. 

Aert<yl derivative 04 H 4 (SH)(OAa). 
(280°). 

Di-aeetyl derivative [66°]. Plates. 
Et-hyl ethers O.H 4 (SH)(OBt), [41°], (277°) 
and (ij,n.(SEt)((aH), [41°], (287°). Crystalline. 

OXY-PHENYI-MEIHAaBYLIC ACID is de¬ 
scribed as Oxy-rn!SNVi.-CKOTomo xoin (j.«.). 
OXY-DtPHENYI-METHAHE v. Bbmzxl- 

PIIE.NOI.. 

0 -Oxy-tri-phenyl-mothane CHPh,.0,H,OH. 
[118°]. Formed by passing air through a solu¬ 
tion of d'lazoamido-tri-pheliol-methane sulphate, 
and boilingHhe product in a ounont of CO, 
(0. Fischer, A. 241, 362). Sol. alcohol and ether. 
Di-p-oxy-di-phenyl-mothane CHj(0,H4.0H)j. 

S . Formed by fusing di-phenyl-methane 
_ honio acid Avtth potash (Book, A, 194,318). 
J?latea or needles (from hot water), not volatile 
with steam. Its sodium salts C|.jII;',NaO, and 
C|jH,qNajOj form green solutions.—BaA". 
"Di-acetyl derivative [70°]. Prisms. 
Di-benvoyl derivative Needles. 

Di-methyl derivative CH.,(C„H,.OMo),. 
[52°J (M.); [49°] (B.). (335°). Formed from 
auisole, mcthylal, HOAo, and H^SO, (Ter Meer, 
B. 7, 1200). Small plated'(from alcoLol). 

Di-ethyl derivative 0 Hj( 04 H,.OEt), 
[39°]. Scales, v. sol. alcohol. 

Isomeridc v. Oxv-Dt-PHitNvi.-cAnBraoL. 
Di-p-oxy-tri-phonyl.methane 
OHPh(CjH,.On).,. Leucobemaurin. [161“]. 
Formed from di-oxy-tri-plienyl-carbinol, zinc- 
dust and HCl (Doebnor, B. 12, 1462; A. 217, 
230). Formed also from di-amido-tri-phenyl- 
metbane by the diazo- reaction (0. Fischer, A. 
206,153), and from benzoic aldehyde, phenol, 
and H,SO, (Russanoif, B. 22, ^43). Yellowish 
needles (from dilute alcohol), si. sol. hot water. 
Absorbs atmospfierio oxygen when heated above 
100°, changing to di-oxy-tri-phenyl-carbinol. 
Potash-fusion gives di-oxy-benzophenono. Yields 
a di-nitro- compound [134°]. 

Di-acetyl derivative [111°]. Elates. 
Di-benzoyl derivative [130°]. 
Tri-oxy-tri-phenyl methane CH(C4H4.0H),. 
Leucaurin. Formed by rednoing tri-oxy-tri- 
phenyl-oarbinol (aurin) with zino-dnst and 
NaOHAq (Dale a. Schorlemmer,*/!. 166, 286). 
Colourless prisms (from HOAo), si. sol. water. 

Tri-acetyl derivative [189°] (Zulkovr- 
sky, A. 202,197). Small needles. 

Tri-benzoyl derivative. Crystals. 
Tebra-oxy-di-phsnyl-methane ? 0„H„0«. 

Formed by fusing oroin with NaOH (Barth, Af. 
8, 648). Needles, turning brown at 260°. 

Tetra-oxy-tri-pheuyl-msthane 0,aHuOi i.«. 
CHPh(C.H,(OH).)., [171°]. Formed by reducing 
the anhydride of the corresponding oarbjnol 
(‘ resoroinbenzein ’) with zino-dnst and HOI 
(Doebner, A. 217,236). Oolonrlesa needles (from 
dilute alcohol). Beoiidised by alkaline 
E,FeOy, to the anhydride ot'the oarbinql. 

Octo - oxy • tri - phenyl - methwe. iitthyl 
derivative 0^,(0"' ‘ 

Formed from vanillin ( 
aloohol (20 pts.). 
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U. S, 6J8). Colourless crystals, insol. water: 
turned Tiolet by |[01. An isomeride is formea 
bom vanillin and phloroglucin. 

jt-OXY-DI-FHENYI.UaXHANE c-CABB- 
OXYLIC ACID, Methyl dertvctti^e 
C,H,(OMe).0Hj.0iH,-0O,H. [111°]. dParmedby 
r^uotion of O.Hj(OMe).CO.CjH,.CO,JH (Nour- 
tisson, B. 19, 210S). White needles, iusol. Aq. 

Oxy - di - phenyl ■ methane earbcgiylic acid 
0,H,.CHyC,H,(0H).C0,H. ^40°]. formed 

from sodium benz^-phenol and OO 2 (Paterno a. 
Fileti, X1873,440). Small needles (from water). 
—^AgA': small needles (from wateil. 

Ozy-di-phenyl-methane' di carboxylio acA 
CH(0H)(C.H,.C02H)2. .Formed, as K salt, by 
heating ‘diphthalylio acid’ yithjCOHAq atl30° 
(Juillard, C. G. 188?, 1143). The free aeid at 
onoe forms the lactone [205°] which yields a 
methyl ether [166°], an ethyl ether [99'6°], and 
an amide [160°]. 

Oxy-di-phenyl-methane tri-carbozylie acid 
C(0H)(0.H,.C0.2l&)2.C0.,H. tf'ormed, as K salt, 
by heating ‘ diphthalylio ’ acid Cj 02 (C,H,.C 0 . 2 H)j 
with KOlJAq at 110° (Juillard). The free aoid|j 
changes to lactone. a 

Bthpl ctftcr [108°]. • • 

Oxy-trl-phenyl-methane carboxylio acid 
C„H,.0,i.e. OHPh(O.H,OH).C,H,.CO...H. [210°]. 
Formed by reducing an alkaline solution of oxy- 
tri-phonyl-carbinol carboxylic Unhydride with 
powdered^inc (Pcohmonn, B, 13,1616). Needles.* 
Di-oxy-tri-phenyl-methano carboxylic acid 
0„H,(OH)rCHPh.a2H,.CO.2H. [184°]. Formed 
by reduction of di-oxy-tri-phenyl-carbinol carb¬ 
oxylic anhydride‘ with xinc-dust and NHjAq 
(Peohmann, B. 14, 1859). Converted into 
authranol by H,SO,. 

Oiacxy-tri-phenyl-methane carboxylio acid 
0,H,(C02H).CH(C.H,.0H)2. [22,5°]. Formed by 
boiling phenol-phthalein with sinc-dust and 
NaOHAq (Baeycr, A. 202, 80 ; 212, 350). 
Di-acetyl ^derivative [146°]. Needles. 
Anhydride OjoH^O,. [214°-2i7°]. Forined 
by reducing phenol-phthaloinmnhydrido with 
zinc-dust and alcoholic NaOH. Small needles 
(from alcohol). Warm H^SO, forms a green 
solution turning red. . 

OXY-PHENYL-PENTAMBTHENYL HY 
DEIDE'o. PHKSYL-UEIHYL-rOSrDKINE. 

OXY - DI-PHEN VLiBI-METHYL-M-AMIDO- 
BBTYBIO ACID. Lactone 

® CH^’ 

[167°]. ^oToy heating suooinio acid with 
phenyl - methyl - amine (Piutti, O. 10, 160). 
Needles or prisms, el. sot. ether. 

p-OXY-DI-PHENYL-METHYL-AMlNE. 
Methyl derivative MeN(C,H,)(C,HpOMe). 
(313°). Formed by toethyiation of p-oxy-di- 
phenyl-amine (Philip a. Calm, B. 17, 2433). 
Oil, with an odour like geranium or violets. 

OXY - DI - PHENYL - TETEAMEIHYLENB - 
ttDlHOHE (so-called) 0„H,.0,. The following 
defJvatives of this body are formed by the notion 
of bases on the quinone C|aH„0.j got by oxidis¬ 
ing di-phenyl-butinens (Zinoke a. Brener, B. 18, 
6315 1.226,88). • , 

ItniSe tI,*,H,(OH)<^ 2 . [174°]. Bed 

platM, yialding a diacetyl derivative [201*]. 
Aqneons SOj forms P®7°].^ 


•Methylimide 0,A(OH)<^jjj. (170°]. 

Bfbpiimtde [130°]. Brown needles.. 
Phenylimide C-JI,(OIBO(NPh). [168°]. 
9-Tolylimide [10S°]. Bed needles. 
p-Tolylimide [156°]. Violet needles. 
{a}-Niiphthylimide [148°]. 

IscmJride C„Py(OH)Oj. [144°]. Formed by 
wanning the quinone • &,H„Oj^with dilute 
NaOH IZ, a. B.). Needfes or prisms (from 
alcohol^ Yields ^hthalio acid on oudation. 
Aqneons gOj yields an oxytuiiftiydron? [166°]. 

HI reduces it to lui oxyhydroquinone [783.— * 
Ca(C„n„0,).2.—BaA',»—AgA': browulsh-md pp. 

• Aielyl derivative 0|bH,.,O,. jjll°]. 
Bemoyt derivative. Monocliniocrystals. 
•DI - OX'S- Dt- PHENYL -TEI - METHYLENE 
i)(-THI0-liEE4. Di-methyl derivative 
gH...CH.,.N.C.H,.OMo --..i, ,, ,, 

CH;.S—CiN.cXoMo- 

di>auiayl*thio*urca an# trlmethylsne bromide 
(Focrater,^. 21, IBT^). •Prisms (fi»m%lcohoiy. 

- OXY - DI -THENYL > ©I - METHYL- 
ETHYLENE^ DIPYRA20LE tA. 

*‘^**<CO.CILCH2?CH2.CnHO^^^''ii*®'“””®^ 
by splitting off alcohol (2 inols.) from the phenyl- 
hydrazide of di-aoctyl*adipic eth^ (Perkin L 
Obrembsky, B. lU, 2049; C. J. 57, 20ft). SWffli 
crystals, solid at 250^ Sol. acids and alkalis. 
OXY-PHENYL-METHYI-E'fHYL-PXEAZ. 

OLEC,2H*,N20 i.c. NPh<^0;g“f. [108°]. 

Formed by heating ethyl-acctoacetic ether with 
phenyl-hydrazine at 140® (Knorr a. Planl^B. 17, 
2051). Crystals (containing aq). OTidis^ by 
uiirous acid to [100®]. 

OXY - PHEMYL - METHYL-ETHYL-P YBIM- 

llftNE CPh<^p|'Qjjj>CEt. [167°]. Formed 

from benzamidine hydrochloride, ethylaceto- 
acetic ether, and dilute (10 p.c.) NaOHAq (Pin¬ 
ner, Be 22, 1625). PrUms. 

Di - oxy - phenyl - methyl > ethyl -pyrimidine. 
Ethyl derivative 

C.H,(OEt).C<^;“«jj)>CEt [19i°]. Formed 

from ethyl-acotoacctic ether and ^-ethoxybenz- 
amidine (Pinner, B. 23, 3966).^ Needles (from 

aloohol), m. sol. hot alcohol. _ 

OXY-PHENYL-DIMETHYL-TETBAHTDEO- 
PYEIDINE V. BE»ZVI.II)ENK-DIA0ET0>ra-AL0A«I8S. 

OXM-PHENYLMETKYL KETONE «* OSS 
ACETOPitENONB and BeNZTIi-OAKIMNOL. 

DI-OXY-jJl-PHENXL-DI-METHYLTpYBAZ. 
gNE DIHYDEIDE Nfh<CHM°CO 

[183°]. Formed from phenyl-o-amido-propionic 
acid alid Stc./) in 4ho cold (Nastvogel; B. 22, 
1794; 23, 2012). Needles, insol. water. 

■ ibu isomeridw [ 140 °) accompanies the pr^ 
ceding body. On heating with EOBAq botn 
compounds yield 0„H .„N,Oj [80°]. • 
OXY-PHEHYL-KETHYB-PYEAZOLE 

NPt<^0MV (287° at 266 mm.). 

Prepofaiion.—l. By heating a^toaoetio ether 
with phenyl hydrazine (Knorr, B. l7,660, 2032j 
j A. 238, 137). —2. By the aotiqfi of NH^q and 
' BL8 on (flj.phenyl-nzo-arotonio eth« (Bender, 
B. 20, 2748). 
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Pnpertiet. —Crystals, sol. botaloohol. Yields 
brcrao-, dibromo-, and di-obloro- derivatWes. 
Condenses with oinnamio aldehyde, acetone, and 
aoetooeetie ether. Zino-daaf reduces it to 
phenyl-methyl-py^azole.'' Excess of phenyl- 
hydrazine forms, on boiling, 0 ,,H„N 40 .i, whence 
0 bH„E, 0,(S0,H)2. Nitrous acid forms-CuHiNjO, 
[137°J. Diazobenzeno chloride forums a com¬ 
pound [155°)) which is also 

got by heating azobenzene-aegtoacetie amide with 
phenybhydrazine at 130“(Iieucknrta. Holzapfol, 
B. 22, 1406; Buchka,B. 22,2541). UjOlj forms 
a product which crystallises from alcohol as 
C^HiSNjSOjHClHOEt (Sprague, 0. J. 60, 33^. 
-Vlloxan Corms a compound C„H,,N,0„ whence 
dilute potash gives C,jn„N,0„ cou,'^erted byjiot 
potash into 0„H|jNj6.j, which on heating with 
alcohol gives rise to oxy-phcnyl-methyl-mctliyl- 
ensspyrazole [178“] (Peliizzari, A. 255, 230). 
Oxy-phenyl-di-methyl-pyrazole C„H,.;N,0 i-e. 

formed by 

heating raeth^-acetoacotio ctlier, with pAcnyl- 
hydrazine at 140° (Knorr, B. 17, 2050; A. 233,' 
*^162). Formed also by lioating oxy-phenyl- ' 
methyl-pfrazyl-acetic acid. Crystalline powder. 

„ Oxy-phenyl-di-methyl-pyrazole CiiH.jN^O i.e. 

Antipi/rine, [113°]. Formed 

by mctliylation of oxy-phonyl methyl-pyrazole 
(Knorr, B. 17, 2032) ami by heating roetoaectio ! 
ether with s-phenyl-metliyl-hydrazino (Knorr,-4. j 
238, 203). Monoolinic crystals (from water); v. j 
sol. water, alcohol, and ether. Febrifuge. Fed, i 
colona" i^s soluMon deep-red. Nitrous aoid gives • 
a bKiish-green colour. Sodium added to its 
alcoholic solution liberates methylamihe. 
KjFeCy, and IICl give a yellow colour. Chrow'o 
acid gives an orange pp. (Gay a^Fortunfi, PA.18, 
1066). Gives the usual reactions for alkaloids. 
ICl solution forms crystalline C,|H„IN,0 [160°] 
and Oj,H„rN,OICl [142°] (Dittmar, B. 18,1617). 
Bromine forms C,|n|,,Br,N.,0 [o. 160°], whence 
water yields C||H,|BrN.,0 [117°]. HNO, forms 
C„H„N,0„ which explodes at 200’. Alloxan j 

NM^CMe> 0 -«^(OH)<CO;^:g>CO, de¬ 
composing at 261°, whence boiling cone. HClAq 
forms C„H„N^, [238°] (Peliizzari, 0. 18, 340). 
Benzpic aldehyde in presence of HOI forms 
benzylidene-di-antipyriae C-H,8N,0|. [201°]. 
^''mbines with chloral. * « 

' - sras. — B',H,PtCl, 2aq. — B',H,FeCy,. - 
B'0,H,(AI0,),0H. [18.3°]. Long jkIIow needles. 
Oxy-phenyl-tri-moth^.pyrazole 0|,H, ,N,0 

U. NPh<®0-CMe _ 

mm.). Formed by heating antipyriae whh Mel 
and MeOH (Knorr). Crystals, ^ Sol. wateaand 
alcohoL Yields a pibrate [94°J. ^ 

v Osy-p)feayl-trl-methyl-^pyraz0le 0„B7,N,(r^ 

U [66°]. (802°.i.*V.). 

Formed from oxy-idienyl-methyl-pyrazole 
NaOHe, and Mel (Knmr, A. 238, 166), and also 
by beating di-meth}d-BcAoaoetio aoid wfth 
pbenyl-hydraaine. Insol, water, T. soil alcohol. 
Oxy-dl-phesyl-methyl-pyrazole 0, A ie. 

formed by mothyla- 


tion of oxy-di-phenyl-pyrazole (Enorba. Klotz, 
B. 20, 2549). Needles (frpm ether), si. sol 
boiling water. Bromine in chloroform forms a 
di-bromido, whence water liberates 0,JB:„BrN,0 
[110°-il20’]. 

'• 8011^—80101: needles.—B',H,FeOy- — 
B'0,H.,(Jil0.J,0H. [170^. Yellow prisms. 
Oxy-di-phenyl-methyl-pyrazole 

!>«**■ 

ing hydrazobenzene with Metoacetio ether at 
120°; the yield being 60 p.o. of the theoretical 
(Muller, B. l'J, 1771; Pcrger„B. 19,2140; M. 7, 
C91). Crystals (containing |aq), v. sol. alcohol. 

OXY-PHENYLjaETpYL-PYEAZOIB CABB- 
OXYLIC^ Acra co.h • 

Made from its other, which is got by heating oxal- 
prnpionio ether with phenyl-hydraziue at 120° 
(Arnold, A. 246, 331). Plates (from alcohol). 
Ethyl etherMA.'. [149°]. 
Oxy-phenyl-mothyl-pyrazole carboxylic aoid 

NPh<®2:^“fI,.CO,II • [^34°]. Got from its 
ethe»,[85°], whieh is formed by heating acetone 
dicdrboxylic ether with phenyl-hydrazine (Peoh- 
manu, A. 201,171). Prisms, sol. alcohol. 

Oxy-phenyl-methyl-pyrazole dioarboxyllo 
acid 

Formed by saponifying ita''ether. Noddies (con¬ 
taining aq), si. sol. cold water. Gives a dark- 
violet colour with FoOl,. 

Ethyl ether Et,A''. [130°]. Formed by 
heating oxalsucoinic ether with phenyl-hydraz¬ 
ine at 170° (Wislicenus, B. 22, 888). Needles. 
Oxy-phenyl-di-methyl-pyrazole carboxylic 

aoid NPh<^2LSif 

tained from its ether [138°], which is got by heat¬ 
ing acetyl-succinic ether with phenyl-hydrazine 
at 150° (Knorr). Needles (from'Vater). 

DI - OXY - BI PHENYL - DI - METHYL - DI- 
PYEAZYLG,„IY„N,0,i.e. 

f'':aMe>OH.CH<««,;f\ Formed by 
the action of phenyl^iiydrazine (8 mols.) on 
acotoacetio ether (2 mols.). Formed '&lso by 
the action of phenyl-hydrazine on di-acetyl- 
succinic ether, on isooarbopyrotritario ether and 
on thioacetoncetie ether (Knorr, B. 17, 2044, 
2058 ; 22, ICO; Buchka a. Sprague, B, 22, 
2554). Farmed also from A-phenyl-azo-orotonio 
ether, alcoholic NH, and H,S (Bender, B. 20, 
2749). Yellowish powder. Decomposes 6a 
heating without melting. Insol. nsutral sol- 
Tents„pol. alkalis. Gives the pyrazole-blue re¬ 
action. Yields a bromo- ierivative [217°]. 
Bi-oxy-di-pbenyl-tetra-mstbyl- dipyrazyl 

f^OMa>CMe.OMe<CO^;f . [164°]. 

Formed by oxidation of oxy-phenyl-di-methyl- 
pyrazole with nitrous acid (Knorr a. Blanks B, 
17, 2050). Long prisms (from HOAe), insol. 
water and alkalis, sol. eono. H,SO,. 

Oi-oxy-di-phenyl-tetra-iBC&yl-dlpyTaiyl 

Nto.OMe^®'°^^e.NMe' 

[246°]. Formed by methylation of the preceding 
body (Knorr, A.288,310). Crystals (from MeOB), 

I tl I 



OXY-PHENYL-DI-METHyL-PyaiMlDINE CARBOXYLIC ACID. 747 

boiling nn acoiio ocid solution of aniline 
^ the firoduct of the notion of COCl, on ouprio 
aoctoacotio ether (Conrad a. Oathzeit,R. 19, 35; 
20, 101). Cr>stidline solid, v. sol. alcohol.— 
B'jH.;VtClr [120°]. Obange-yellow pp. 

m-0xy.{Pp. 3)-phenyl.(P;(. l:6)-di.methyl. 
pyridine.(iSy. 2;4)-di-carboxyUo acid 
C.H,(OH).e„N(CH,)j(CO^),. m-Oxy-plunyl- 
lutidine-di-carhonjlic ncidt 

Di-ethyl-ether [174°]f From the 

corrcsporMing amidp- compound by the diazo- 
reaction (Lepelil, D. 20, 2,11)8). Vhite needles. 
-P»ENYL.- 


nearly inml. water.—B'HjCljOaq.—B’^a^PtCl.t 
orange-red prisms. • Piorate [o. Idl^. 

Bi-oxy-di-phen^^-di-methyl-dipyrszyl sul¬ 
phide 011^3. Formed by ;^ding 

phenyl-hydrazino (6 mols.) dissolved gn HOAt 
to thio-aooto-acetio ether (1 mol.) in tfle cold 
(Buphka a. Sprague, B. 23, 810). Formed also 
from oxy-phenyl-methyl-pyrazolo and SCI, in 
chloroform. Small needles, ^composw at 
188° without melting; si. sol. altJohol, sol. mkalis. 
OXY-PHENTt-iETHYL-PYBlDAZINE 

NPh<^;^^g^Oe. [82°]^. Formed, together^ 

with its .chloro* derivative [137*^], from the an¬ 
hydride of the phenyl-hy^ra7.i<le of levulic acid 
and f'Clj at 160° (Ach, A. 263* 47/1 Tri^isliicont 
crystals, v. sol. alcoho). Na added to^ts alcoholic 
Bolutions forms a compound C-. 2 no.,N^? [200°J, 
coloured violet by HaSOi and CrOs-—B'HCl. 
Di-oxy-phenyl-methyl-pyridazine 

NPh<™;p^g>(?Hj. [MG'*). 'Formed from, 

the chloro- derivative, mentioned above, by treat¬ 
ment witlf alcoholic potash, the resulting 

’’""S 

HCIAq at 180°. White needles, el. soT. hot witer. 
OXY-r-PHENYIt-DI-METHYX-PYRIBINE 

0.,H„NO ».e* NPh<^J{®;^">d). FIw,„jl- 

lutuhne. *[197°). (above 3(10°). Formed by 
the aotion of aniline on juidiivl dc'hydr.icotate 
(Perkin, B. 18, 682; C. J. 51, ills), and also by 
heating its carboxyjjc acids (Conrad a. (lullizcit, 
B. 20, iCl; 22, 8.5). Needles or prisms (contain¬ 
ing aq), V. sol. hot water and alcohol.— 
B'jHjPtCl,: yellow needles (from water).— 
B’C,H.,fNOJ,OH. [95°]. Transparent plates. 
Oxy-phenyl-di-mothyl-pyridine 

NMe^Q^gipy^CPh. Methyl-phcnyl-rli-pko- 

lostyril. [112°]. •Formed by lieating •methyl- 
carbo-phcnyl-lntidylium dchydi'ule ’ with cone. 
HCIAq at 180° (Hanl/.scb, B. 17,%'.I15). Prisms. 
B'HC12aq.—B'.^ 2 l'lCI„ .3nq: crystalline powder. 

m-OTj-tPy. 3')-pbonyl-(r’j/- l.•5)•di-mothy^- 
pyridine 0„U„NO i.c. e„H,(OH).C,NH.,(Cl I,),, 
Oxy-yheltyl-lutidiTie. [191°]. From the cor- 
sosponding amide- dbmpound by the diazo¬ 
reaction. White crystalline solid (Lepotit, B. 
20,2399).- B’HCl 2aq.- -B',dl,PtCl,. [c. 200°]. 

OXY - r - PHENYl - DI-METHYL -PYRIDINE 
CARBOXYLIC ACID CnH„NOs i.e. 

heating the dicarboxylic acid at 227° (Conrad a. 
Guthzeit, B. 20, 161, 947; 22, 84). Foim^also 
from 3-phcnyl-amido-(*otonio ether and NnOBt 
at 90° (Knorr, B, 20, 1399). Satiny needles. 
Melts at 267° when quickly heated.—BaA'j4aq; 
needles, v. sol. water. 

Methyl ether MeA'. [152°]. Formed from 
methyl dehydraoetate and aniline (Perkin, jun., 
B. 18, 682; C. J. 61,498). Needles. 

Oxy-phenyl-di-methyl-pyridine dicarboxylio 

lyala of its etixer, FtismSi v, sol. hot alcohol. 
-Ba(HA"),aq. 

Kthyl ether Et.A''. [171°]. Formed by 


OXY-j 


CPh< 


METHYL-PYRIMIDINE 
[216°]. Formed by mixuig 

a solution of bgnzamidino hydrochloridJ(1 mol.) 
witi* aectoac^tie ether (1 mol.) and NaOH (1 
mol.). Formed also by the action of benzimido- 
ether OPh(Nn).OEt on acetoacetio ether at 
100° and of ben/amidine on noetyl-maldBio 
ether (Pinner, B. 18, 15%, 2B61; 22,1624, 2617; 
23, 3820). 4Iecd]cs, r. sc^ alcohol, al. sal. wat«a> 
—B'.K.PtCl„ 2aq.- ]W.II,(NO,).,Qir. [189 ].— 
B'JfA'jO.Saq. [177°). Oraugn-red prisms. 

* Acetyl derivative [41°]. . 

* Ethyl derivative C„H.,(0’K{)]!L.« [81°1s 
(800°)j* Formed from cbloro-plu’iiyl-moihyl* 
pyrimidine and NaOEt. Thick prisms. 
3niC12aq. [.SC°].- B'JIC). 

[107°].—B'HI Jaq. [144°]. Yellow prisms. 

I Ozy-phenyl-znethyl-pynmidi&e 


[238°]. 

acetamidine hydroohloijfl^« bonzoyl-acelic ether, 
and dilute (10 p.c.) Na01fA.q (Pinner, B. 22, 
1618). Needles, m. sol. hot alcoMbl, '• •• 
Oxy-phenyl-di-inetliyl-pyrimidine * 

CP*h'^^'™®>CHMe. [203°]. Formed from 

benzaniidino hyr^ochloride, mcthyl-acetoacelio 
ether,andNaOHAq (Pinner,B.22,1624). Needles. 
Oxy-di-phenyl-raethyl-pyrimidine 

CPh'^^PQ^>CIIMe. [260°]. S.l'96at20°. 

Formed from benzatnidine and a-benzdyl-pro* 
pioiiic ether (E. v. Meyer, 3* pr, [2] 39, 197; 40, 
303; Scl^arzo, J. pr, [2] ^2, 12^ Minute 
needles. Oxidised by KMe 04 to oxy-di-phenyl- 
pyriiuldino caiboxylio acid [236°]. Yields * 
methyl derivative [122°]. 

Bi-oxy-phenyl-methyl-pyrimldine. E4hyl 

[146' 

Formed by mixing o-cthoxy-benzamidineTty^r^ 
clilorido with MaOH and acotoacetic etll^r (Pin¬ 
ner, B. 23,2063). Short*eolnmns, v.sol, alcohol. 

• An isomoride [204°]^ formed from p-etUoxy- 
benzamidine and acetoacetio eilior or acetyl- 
malonitf etker. ^ • 

Xg-oxy-phohwl-di-methyl-pyrimidine. Ethyl 

^ierieative C.H.(OEt)*C<^;™^CHMe» 

[216°^. Formed fr. m p-ethoxy-benzamidina and 
methyl-icetoacotio ether (P.), Smalr prisms. 

Deference. — Bkomo - OXY • puenti, - bsthyi- 
pyiiiMimm: * > 

’OX V-FHENYL-Df- METHYL - PYBIHIDIMX 
CARBOXYLIC ACID • 

.CPh<^;cO®>OH.OHrCO,H.. [959°]. So* 

by saponifying Us ether. Needles, al. %1. waterP 


Formed from 
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OXY-PHENYL-M-METHYL-PYRTMIDINE CARBOXYLIC ACID. 


Elhyl ether EtA'. [178°]. Formedfrom 
aoetyl-Bucoinio ether and benzamidine (Pumer,'' 
S. 23, 2618). Orystals, el. sol. water. 

OXT-PHENYL - METHYL< PYEIMIDYIKE- 
IHYE METHYB KETOHE *■ 

CPh<^=^“^O.CH.,.CO.CH,. [22ei»]. Formed 

from di-ocetyl-snccinic ether and benzamidine 
(Pinaer, 2C22)I^ Needles, nl. sol. alcohol. 

OXY-PHENYL.'«EIHYI,.PYSIMIDYL PBO- 
PIOEIO ACID 

OPh4,N CO ^>CH.CH,.CH.C0.,H. '• [215°]. 

FSri^ed by saponification of its ether 
which ijj got by the action of berizam^iline/on 
* acetyl-glutario ether (Pinner, *}h 22, 2JI20). 
Powder, si. sol. water. ** 

OXY-TEI-PHENTI-METHYI-PYEROLE 

OSH„NO i.e. Tn-phenyU 

methyl-mrrholone. Qi<9°] and [l l.V]. Formed 
*frbm C, 1 ti 5 .®Bz;CIIBz andrtlnoholic mcthylainine 
(Japp a. Kliftgeraann, B. 22, 2884; C? J. 67, 
698). Colourless rhombohedra [139°]; a-.t 
= 1:2 'iSi. Occurs also in tj;iclinio tonus [143']; 
a:b:e = -Mf.:!: -870; a = 79° 52’; 8 = ?C° 3'; 
y='iO° 26' (Tutton, 0. J. 67, 724). O-ridised by 
chromic a»:d to C...,H,,,1{0.| [167°]. Bromine in 
Bhbroform yields 6j,IT|„IiiN0 [1.50°]. 

Dihydride 

ehenylmethylpyrrliolidone. [163'6'']. Mol. w. (by 
ttaoult’s method) 335 (calc. 327). Formed by 
reduction of the precodfiig body by sodium and 
toiling amyl,, alcohol. Monoclinic needles; 
i:6*’ = 1*655:1:1 043; i3 - 88° 29'. 

Oxy-tetra-phenyl-methyl-pyrrole C,„H,]b[0 

Le. [161°]. Formed c'by 

seating C,n 5 .CBz:CBz.C,H,t with alcoholio 
netbylamine at 200°, and also from benzoyl tri- 
thenyl propiomcthylamido and KOH (Klinge- 
nann a. Laycock, C. J. 69, 146; B. 24, 518). 
Small yellow monoclinic plates (from boiling 
doohol), V. sol. CSy 

OXY-PHENYI METHYL-PYESOLE CAEB- 
IXYUC Aid. ^Ethyl ether 
.enph 


Inner • anhy- 


by boating iho acetyl derivative rH o-amtdo. 
benzoic anilide (E.). Four-fidod prisms. 

OXY - PHENYt - METHYl - ftUlHODUfE 

OH^'cHiaN—CPh- Pormedbyhoat- 

ing ik iarbozylio acid at 260° (Just, B, 12. 
1544). Plates (from alcohol). 

Is^meride v. Fdavenoi,. 

OSY ■ PHENYL - METHYL - aDlNOLINE 
CAEBOXYLIC ACID 

Formed byisaponifying its etjjer [236°], which is 
got by heating to 160° the product of tho action 
of 0,H,MeN:C01Ph on sodium malonic ether 
(Just, B. 19, \542). T. al. sol. water and alcohol. 
OXX - PHENYL - METHYL - (By.) - atHHO. 
„ N-NPh 

,C.O:^Me 
PYEAZOL 0,H,< I 

■ >N:C(OU)" 

(Irzdc of o-amido-di-phenyl-metJiyl-iyijrazol-earh^ 
oxylic acid. [2fiPJ. Formed by induction of 
o-nVjro-di-phcnyl-incthyl-pyrazol-carboxylic acid 
wiUi SnCI.^(Knorr t'. Jodicke, B. 18, 22G2). Fine 
needles. Y. sol. alcohol, chloroform, and acetio 
acid; insol. water, alkalis, and dilute acids. It 
can bo distilled undccomposed. , It is a very 
stable body. ^By sodium and alcohol it is re^ 
TH’*\ duced to a hydro- compotnd which «eissolves in 
strong H^SO, with a deep-green colour. 

OXY - PHENYL-METir/i - aUINOXALINB 
C,E:,Me<;^;^|^^). [198°]. Hormedfrom (1,3,4). 

tolylene-diamine and phenyl-glyoxylio acid 
(Hinsberg, A. 237, 352). Pale-yellow needles. 

y-OXY-y-PHENYL-sDI-METHYL-StfCCINIC 
ACID CIIPh(OtI).CH(CO,H).CHMe.CO.,H. 
Bhenyl-homo-iiamalic acid. The free acid is un¬ 
stable, but the salts CaA"3ai), BaA"2aq, andAg-A" 
are got by boiling its lactone tvlth bases (Fitlig 
a. Penfleld, B. 216,119; 20, 3179). 

Lactone.. [177°]. Phenyl-homoparaconic 
acid. Formed from benzoic aldehyde, sodi um pyro- 
tartrate, and Ao.,0 by heating for 10 hours at 130°, 
Plates (from water). Yields AgA'. Forms phenyl- 
butylene (177°) on distillation. Cone. HBr at0° 


A'C\ rnPli ' oniyieno [U t-) on aisuiiaiion. uone. iiur atu" 

CHl>hBr.CH(COAl).CHMo.CO,H [149°] 
■ ■ - - ■ which on warming with water becomes 

Cm>h:CF.onMe.CO,H. Tho lactone [177“] is 


otion of alcoholic ammonia on phcnyl-acctyl 


ucoinio ether (Emcrypil. 2Gp, 152). Needles. 

« Oxy-phenyl-methyl-pyTTole dihyiri^e carb 

^uT_aoid NPKcM™ 6 ,H):^CII,. [183°]. 


accompanied by an isomeride [124'6°]. The 
lactone [177°] yields on distillation methyl- 
naphthol [89^, while the isomeride yields an 


Ibtainedfrom its nitrife, which is made from ! ‘““T.?'" Both methyl 

levulio ether, HCy, and alcoholic aniline {Kiik- 
ling, B. 22,2364), Hara prisms, si. sol. water. 

Amide [m°]- Needles. « » 

Nitrile. Oil. Converted by NH, nn4II.,S 

JntoNPh^S7®?H.,)>CH*' 

droxylamine forms tho amidoxim [ 120 °]. • 

OXY - MENYli - METHYL - ftUINAEOLINE 

CA<N^CPh- ‘>>8 action 

of KOH and Mel at ?20°*on o-benzoyl-amiSo- 
benzamide oiflin oxy-plienyl-qninazoline (K 6 mer, 

J,pr. [2] 36,162). Shining lamellra, sol. alcohol.J 0,H,(OMej.NH.C(8Me):NPh. [80°]. Formed 
t .nn vni, 1 i,y ,(,8 action of Mel on phenyl-anisyl-thio-nreA 

I (Foerster, i^. 31,1870). Long white needles. 


P47°]. Formed 


napbthols yield ( 8 )-incthyl-naphthalona on dis¬ 
tillation with zinc-dust. 

0 - Oxy - phenyl - di wmethyl - snooinio acid 
0,P,(OH).CH,.CH(COJH).CHMe(CO,H). [146° . 
150°]. Formed by reducing coumaryl-propioiiio 
ac'd in alkaline solution with sodiam-amolgam 
(Fittig a. Brown, A. 256, 288). Crystals, v. sol. 
water.—BaA". - CaA".—Ag.Acurdy pp. • 
Oxy-phenyl-methyl-snocinio acid is described 
as Oxv-BENZVL-nnccmo loio. 

OXY-DI.PHENYL.MEIHYL. 4 ..THIO.OBEA. 
Mithyl derivative 



CjH,(OMa).NH.C(SMe):NOBH,OMn. [87°]. Afada 

a^H i 


OXr-PHBNYL-PROPlOOTO ACID, 
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chloride, and AICl, (Krafft, B. 91, 


w...» piaies.-B- u.,PtC],: prisms. , . * 

“““ NaA'2aq 

fl.t? b 4® *<>rmed from sodium phenvi (aj-nanh- 
thyl ketone, watoif and CO, (BeoknWn. B. 22, 

»io;. • ^ 

heSinr, If®;, '>y 

neatmg (o)-phenonaphtho!tanthono \v*th ak-o- 
hollo potash at 200° (Phomina, •!. 257 OS) 
yields a methyl denvative [(ifi°], an aceli i 
derivative [137°] and an acetoxim [106°]. 

Iheoe-isomerjde [109°] yields KA" and a 
methyl derivative [68°], an ethyl derivative [o. 
naai^ "cctyf derivative [108°], an acetoxint 
[itty J, an<4a ifhenyl-hydrazHh riOS^l 

DI-OXY-DI-PHENYL-OCTANE 
OPhPr{OH).OPhPr(Oir). [»4°]. Formed bVtUe 
action of Bodinm-auialgam on a solution of 
phenyin-propylketone in dilute alooliol (Schmidt 
a. hieberg, B. 6,499). Needles [from acetone). 

[83-6 ]. iPormod fr§m methyl lieiyl ketone',*^ 
phenol, and HCl (Dianln, J. R. 1888. O.sin 
Needles. Yields adi-benzoyl derivative fllF’l 
OXY.PHENYl-OXANTHEANOL 0 if 0 

<•«. W<C(OH)(C„H^!ohP>®«H,. [194°]. 

°?*'l'sing oxy-phenol-anthranol with 
KMn», (Pechmann, B. 13, 1017). Yellowisa 
crystals. Yields anthraquinone on oxidation. 
Acetyl derivative C,.H„0,. Neelies. 
Dl-oxy-phenyl-oxanthraiiol v. I’ui’nol. 

miHxmoKiN. , 

OXY-PHENYl-ISO-OXAZOLE 

[147°]. Forited from benz- 




oyl-acetio ctl.er and hydroxylamino in acid, 
neutral, or ammoniacjl solution (Claisen a. 
Zedel, 24, 141; Hantzsch, 7J. 24, 502). 
Needles, si. sol. cold alcohol. llCIAq at 120° 
yields the oxini of acetophenone. Ammonia 
forms Crh<^^H ^ 

nitroso- deriviftiveCPh^^^Q^^^^^^CO [113°] 

DI-OXY-DI-PHENYl OXIDE 0,.,U,„O, i.e. 
0(CoH,OH)., ? Formed ftom phenol aiid Cib,CL 
^tard, Bl. [2] 28, 276). Amorphous powder. 
Yields quinone on oxidation, v. Itnsoaoixe 

DI.OXY.DI.PHBim.OXINDOLEC,.II,.NO, 
U NH<0-H.^O{OAOH),. PheiioliLtm. 

[220°]. Formed by adding H,SO, to a mixture* 
o^cctin and phenol (Baeyer a. Lazarus, B. 18, 
2011). White needles, insol. water, sol. alkalis. 

Acetyl derivative 0,„H,,0,NAo. [185°]. 
Colourless needles (from HOAc). 

0„H,„McjNO,, 

[#6°]. Made from anisole, isatin, and ILSd. 
jp-OXT-PHBNYL PENTABEOYL KETONE 
**“* 0 ,,H„.CO.O.H,.OMef 
(10*6°), (280 at 15 mm.}, Fonne^rom anisole, 


ISthy l derivative [m°]. (289 at IS mm.). 
Formed in like manner from phenetole. Plate! 

Df-oxy-phenyl pen*adccyl» ketone. Bt- 
methyl derivative. [C3'6°]. (290° at 

15 mm.). Formed in like manner from the di- 
metliyl derivative of resorcin (K.l. Plates 
DI-OXY P®ENYL.PEKTAKi 

by the action of aJcoholic potash on a mixture 
jf-“hlehydes (S#oboda, 
\v’' '^hite crystals, v. sol. ether. 
(a07°)»“*‘’*’''^ ‘fcniimtti's 0„H„O,. J«(°]. 

Di-oxy-phenyl-pentane 

cnrh(OH).titi,.cii,.cH [54°]. 

I'ormedby reducing benzoyl-butyl alcohol with 
Bodium^malgam. The glycoUs extracted with 
ether (Kipping a. Perkin, jun., C. J. 67. 9*2). 
Needles (from benzeno)ev. sol. other. 

u^|“9a-srr;:„ 

OXY.PnE.-JYL.PENTENOIC Acin,%V OxY. 

fuenA-anoeuc acid. 

DI-OXY-DI-PHENYL-PEHTINOIO ACIA 

Dt'Viethyl detivativB ® — 

100 ]. Formed from p-methoxy-benzoio alde¬ 
hyde, socifum succinate, and Ac.,0 (Fittig a 
olitis, A 266. 299). Long ye'llow needles 
(from HOAo).-BaA^2nq: silky plates.- 
CaAoSaq,—A rA: light-yeJIow pp. 

- PHENYLPHENYLElfE - ANlflSBA. 
apiNONE DIHYDBIDE C„H,„0, 4.S. ™ 

/C,H,(OH)v " ’ 

[266°]. Formed by 

fusing triixono with potash (Liebermann a. Ber- 
gami,/i. 23,321). Yellow neodiea. si. sol. alco- 

[186°]. rsolH("Ar‘^^ 0.«H,.AeO. 

OKY-DLPHENYL-PHOSPHINE. Phenyl 
derivative P(C„HJ,.OP]i. (265°-270° at (i2 
mm). S.G. S/ 1-14. V.D» 10-02 .(obs.). Got 
by heating PPh,Cl with phenol (Michaelis a. 
La Coste, B. 18, 2109). Oil. lleadily absorbs 
oxygen from the air, Oocoiiiing*(C„H,)„PO.OPh. 
Sulphur yields (O H,),^.OPh [124°]. Selenium 
forms py>se(0®i) [lrt°]. Yields a orystaUine 
methyto-iodide [c. 136°] and a benzyloichloit^ 
Ph.,I'(OPh)C,H.Cl r232°U36°]. 

TETBA-8XY-DI,PHENYL. PHTHAUDB. 

\ Anhydride V . Fluorescein. 

I* OXY-PHENYL-PHIHALIMIDE v. 

rBExon. 

DlfoXS’-ra-PHSNYL-PEOPAHE 
C^,(0,H,OH],. [164° cor.]. Got from aoetone, 
iphegol, and BzCl (I^anin, J.B. 1888, 634). Flat 
needles. Yields, on soda-fusion, e-isoptonA- 
pliAiof [61°]. V 

OXY-PHEHYL-PROPIOUO A&D «. Ooo. 

uuiiuc Aon^ 

. o-OXY A-PHENyt-MlOPIONIO AOED 
OjH,.Oi:^.OH(OH).C(>,H. [98°]. Formed trooi 
phenyl-aoetio aldehyde, HCy, aSd HCl (Brlen- 
meyer, B. 13,303; A. 219, J79). Got also by 
rednoing phenyl-glycidio acid wiUi sodium- 
amalgam (PlOchl B. 16, 2823). pSsms (bA, 
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oxy-phenYl-prohosio acid. 


wain). Tielda formie acid and phenyl-fcatii^ 
aoid on beating.—BaA.',aq; globular aggregates. 
Nitrile [58°]. Needles (from benzene). 
^-Ozy-jS-pbenyl-pronioniCaold 
0,H.OH(OH).CU,.CO^. [03°]. Formed by 

the action of sodium-amalgam gu the acid 
0,H..OH(OH).CH01.COjH (aiasor, 4. 147, 80) 
and by boiling 8-bromo-8-phenyl-propionia acid 
with watet (Fittig a.'Binder, d.«195,138). Got 
also by fiduoin^ baozoyl-aoetio ether with 
lodiura amalgam (Perkin, C./. 47,254). Prisms, 
r. soK'oold Wuter. Yields oinnauiio«cid on heat¬ 
ing with.baryta-water (Kast, A. 200, 20) or with 
Ihufe HjSO, at 100° (Erlonmeyer).—KA',— 
BaA’jl)a(].—ZnA'jlJaq.—^AgA': noedldA *■ 
Acetyl derivative [100'6°]. Crystals, 
fields cinnamic acid when heated with Ao^O at 
120° (Slocum, 4. 227, 69). 

/3-Oxy-a-pheayl.propionio acid 
3 ft.( 0 H).CHl>h.C 03 H. Tropic acid. Mol. w. 
166. [118°]. S. 2 at 445°. 

FomaUfin .—1. Bi- d^omposlng atropine or 
byoscyaminecwith fuming IIClAq or with'jaryta- 
water (Lossen, A. 138, 230; Kraut, A. 148,238 >1 
Ladenburg, B. 13, 607).—2. From ntropio aoid 
by nni(yi\,with HOCl followed by rodnction with 
sinoi dust, iron-filings, and cone. KOHAq (Ladon- 
jurg a. ^ugheimer, B. 13, 379).—k From 
Ite^ic aoio by heating it with fuming hydrogen 
shloride at 100° and digesting the resulting acid i 
CIIjCl.CHPh.COJI) with aqueous NajCO, at 
120° (Ladenburg, A. 217,114).—4. Fromaocto- 
thenone oyanhydrin by treatment with HCl; 
be resulting chloro-phetf-yl-propionio acid being 
leated with sodium carbonate (Spiegel, B. 14, 
!37,'iS6e; Merling, A. 209, 5). 

l°ropcrtic3.—Needles or tables, v. sol. wator. 
fields phenyl-acetic aoid on fusion with potash. 
Ihromio mixture oxidises it to benzoic acid.'" 
Salts.—CaA',4aq. — AgA': crystals. 
Reference. —CnLono-Tiiorio Acin. 
a-Ozy-a-phenyl-propionie acid 
0,H,.CMe(OH).CO,H. Alrolactic acid. [94°]. 

Formation.—1. From atropio aoid by suo- 
eessive treatment with HBr and aqueous NojCO, 
(Fittig a. Wurster, A. 195,146; 206, 24).—2. By 
oxidation ef a-ph«nyI-propionic acid.with al¬ 
kaline KMnO, (Ladenburg a. Eiigheimer, B. 13, 
873 1 A. 217, 107).—3. By reduction of the 
dibromo- derivttive obtained by the action of 
H^(X on a mixture of dibromo-pyruvio aoid and 
benzene (BSttinger, B. 14, W38).—4» By dis- 
the cyanhydrin of acetophenone in 
‘^iaturated- HClAq (Spiegel, B. 14,1353; Tiemann, 
B. 14,1980). . *• 

Prqpsrftss.—Trimetrio needles or tables (con^ 
tainingOoq); a:5:c.°.'72:4;'67. Becomes anhy¬ 
drous below 86°. Gives rise to atropio aoid 
OH^tCPh-COgH on distillatiw with 77C1. 

Salts.—CaA', Sag. —BaA'j2a^.—ZnA', ftq: 
small crystals, y. si. sol. coy water. c ^ 
‘ Ethyl, derivative OMePh(OBt).CpjH. 

‘ Ethyl-^p^ add.’ [o. 62°]. Formed from 
acetophenone by treatment with PC1„ acting 
upon the resulting Pb.GCL.Me with ECy and 
dilute alcohol, and saptnifying the product with 
baryta. Bmaiy)risms, sefl. hot water. • 

Nitrile. TPormed from acetophenone, KCy 
UdBa(8.). 00. 

]>dl»<<tophsayl-prepioalc acid 
03fMOH).t'HMe.CO_n. PUoretie aeid. P3»°}, 


Formed from phloretin (7&) and EOH'(55ax. 
of S.Q. 1*2) by boiling for 3 nours (Hlasiwetz, J. 
1855, 700! Sohifl, A. 172, 857). Formed also 
from- amido-pbenyl-propionio aoid by diazo- re- 
eiotion (Trinius, A. 227,263); Yellowish needles. 
V. so), liot water, sol. alcohol and ether, insol. 
CS.j. Yields p-oxy-bcnzoic aoid on fusion with 
potash. On heating with phlorogluoin at 180° 
it yigfdt the crystalline phlorogluoide OnII„0,|. 
Heating with TOOL forms crystalline triphlo- 
rctide C.,H,,0,. Phloretib' acid gives a green 
colour with FoClj, possibly due to phlorogluoin. 
Salts.—BaA'„2aq.—OuA', (at 120°). 

Ethyl ether EtA' (above 265°). 

Isoamyl etner CsHuA'. (above290°). 
Methyl 'derivative 

0,H/(Ofie).CHMe.COjH. 'tl03°]. S. -11 at 26*. 
Got by meihylation (Korner a. Corbetta, B. 7, 
1732). Yields liaA’, 2nq and MeA' [38°] (278°). 
Ethyl derivative [106‘6°]. Scales. 
Amide 0,H|,NOj [110'-116°]. Prisma. 
Isophloretic acid, made by boiling isophlo- 
retin with KOHAq (Eochleder, Z. 1868, 711) il 
probably identical with phloretio aePd. 

^f-Oxy-B-phenyl.iropionic acid 
0„H,(OH).CH,.CH,.CO,H. Melilotic acid. By- 
drocoumaric acid. [83°]. S. 6 at 18°; 109 at 
40°. Occurs, partly combined with coumarin, 
in yellow meliiot {Melilotus ofTiciniHis) (Zwenger 
a. Bodenbendor, .1. 126,^257; Supvl. 5, 100). 
Formed by reducing coumarin wifn sodium- 
amalgam (Zwenger, A. Suppl. 8,32 j Dyson, C. J. 
61, 70; Hochstetter, A. 226 , 355; Tiemann, B, 
10, 286). Trimetric crystal^. Its ammoniacal 
solution turns blue in air. Yields salicylic aoid 
when fused with potash. Cone. HBrAq converts 
it into the anhydride. 

Salts. — KA'a-aq.— BaA'j3aq.—C^iiA',.— 
CaA '2 2aq. — MgA'j 4aq.—CuA'^ aq. — PbA',.— 
ZnA'.,8q.—AgA'; bulky pp. 

Ethyl ether EtA'. [34°]. Prisms. 
Methyl derivative *'■ 
0„H,(OMe').CH.,.CTI...COH. [92°]. Crystals (from 
alcohol) (Porkiii, G.'j. 39, 410). 

Ethyl derivative 

C„H,(Olit).CIX,.CH,.CO,H. [80°]. Needles (from 
dilute alcohol). Yields the salts Ba(C,,H„0,), 
and CaA j 2aq (Fittig a. Ebert, At. 216,153). 

Anhydride Hydrocoumarin. [26°1. 

(272°). Got by distilling the aoid. Tables, si. 

sol. hot water. Its oxim O.H.<;®5®'‘>C(NOH) 

is oily (Tiemann, B. 19,1604). • 

Amide C,H„NO,. [70°]. Needles. 
m-Oxy-8-phenyl-prqplonio acid 
C,n,(OH).CH,.OH,.00,B. [lin. Formed by 
reduction of m-coumaric aoid (Tiemann a. Lud¬ 
wig, if. 16, 2050). Long needies, insol. ligrofn. 
Methyl derivative [c.61°]. Newes. 
n-Oxy.fi-phenyl-propionis acid 
[4:l]C,Hj(OH).CH,.CH,.00.,H. Bydropara- 
coumaric add. [129°]. Occurs in veyy slight 
quantity in human urine (Baumann, B. 4,387). 
Formed by reducing paracoumarip aoid with 
sodium-amalgam (Hlasiwetz a. Malin, A. 142, 
868). Formed also from p-pitro-oinnamio ether 
by reduction followed by the dipza-reaction 
(StShr, A. 226, 67; ef. Buchanan a, Glaser, Z. 
•[2] 6,193). Occurs in putrid meat (Salkowski, 
B 13, 190). Formed also by pntrefaotive'tedl. 
mentation ol(. tyrosine (Baamanfi, B. 12, 14801 
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Ut, 9‘79). *1100001x1110 prisms (from ether), si. sol.,; 
cold water, (iivesi bluish-grey oolourwith FeOl,. 
Yields p-oxy-benaoio aoid when iused with j 

S jtash.—BsA',.—ZnA', 2aq. 8. ‘77 in the gold.— 
oA'a 2aq.—-AgA': ^inute noodles. • 

Stthyl ether BtA'. Liquid snftlKng like 
rhnbarb. 

Methyl derivative 
O.Ha(OMe).OH,.CH,.CO.^. Hydro 
narinycnic acid. [102"]. Fe»»hcry cryltals or 
long white noedleie—A'Ag: small needles, si. 
sol. hot water.—A'^a 2aq. 

Hi •methyl Other of the methyl deriva¬ 
tive C.H,(OMe).CH...OHa.CD..Mc: [38"]; (205"* 
270°). Formed by inethylatien ol p-hydro-cou- 
mario aoid (Bigi, B. 20, 2531). * 

Amide C.H,(OHVCHa.CHj.Camia7 Needles. 
a-Ozy-B/S-di-phenyl-propionlo atid 
CHPha.CH(OH).OOaH. [159"]. Formed by 
saponifying its ether with alcoholic potash. 


aoi^ with sodium-amalgam (PlSohl, B. 18,1188). 
Syrup.—ZnA'j.—OuA'j 6nq: prisms, T, sol. Aq. 

pa-Di-ozy-pheuyl-propionlo aoid 
0„H4OH),CH,.0]S(OH).CO.,H., [144“]. Made 
from the corresponding di-amido- aoid by the 
diazo- reaction (Kilonmeyer a. Lipp, A. 219, 
220). Hogiispheiical groups ol noedles (contain¬ 
ing aq) (from water at 0"), m. sol. alcohol. 
Melts at 14»" after lusijn. — (}hA',8aq. — 
OaA'., 6ag: small crysUls. 

Bi-oxy-pkenj 1-fropionio acid * , 

[4:1] CJ£,(HJl).CH(OII).OH,.COjl(?). [164°]. 
Occurs in urine of dogs fed with much tyrosine 
(Jllendcrmaun, If. 6, 250). Needles (conlixiuuxg 
;,1xq), m. sol. cold water. » • 

a8-Di.oxyf))hcnyl-propionio acid 
Clft'h(0Il)..*H(0H).00,H. &-Phe>iyl-glyeerie 
aci < l . [111“J. Foi mod by tho action of alkalis 
on C„H,.aU(OH).CilCl.CO,U T;Glasor, A. 447, 
98; Lipp, B. 16, 1287), and by oxidising ou- 


j«n 


,, B. 20, 2400).-jAgA'; amorphous jjp. 
Di-benzoyl derivative [ini-’].* 


'I'hin needles, v.,aol. alcohol. Forms a com- i nnuiic aoii with dilute KMaO, (Fittig, J3. 
pound [c. 68°] when heated'with dilute H,SOj i 920). Monoclinic pl*tcs*(from ethCr).*^At ibO° 
at 180°. I it yields phcnyl-acctio aldehyde.* Gaseous HOS 

EthyUether EtA'. [60°]. Got from di-i yields 0„H,.eH01.CH(OH).CO,Tl (Erlenmeyer,,^ 

phenyl-acetio aldehyde-oy^hydrin by c<»y’er- j ' - - -. 

sion by alcoholic hydrochloric aoid into ' 

OHPh,.CH(OH).C(OEt)(NH.,Cl) [196°] and de- 
eomposition of this body by water (Weise, A, 

248,43). Sinall plates, insol. w;Aer. 

Acetyl derivative [53^. Prisms. 

[4:3:l]iDi-oxy-phAyl-propionlo acid ' 

O.H,(OH),.CH..CH,.CO,H. Hydrocajjeic acid. 

Formed by reducing caffcio acid with water and 
sodium-amalgam (Hlasiwetz, A. 142, 353). Tri- 
metric crystals, sol. water. Its salts are 
gummy. 

Methyl derivative 

[4:8:l]K3.H,(0H)(0Me)C02H. [90°]. Formed 

by reducing ferulic acid with sodium-amalgam i aBCtyl derivative. 

(Tiemaim a. Nagai, B. 11, 050; 14,965). Minute j Tri-oxy-phei^l-] 
tables, V. sol. alcohol. 

Methyl deyivalive 

(4:3:1] O.H,(OMe)(OH)CO.,H. [147°]. Formed 
by reduction of isoferulio acid (T*a. N.). Noodles. 

Di-methyl derivative 
O.H,(OMe),.CII,.OH,CO,II. [97°]. Formed by 
reduction of O.H,(OMe),43H:CH.COjH (T. a. N.). 

Blendeueedles (containing aq). 

Methylene detUvative 

OH,<q>0,H,.0jH,.0O,H. IHpdo-propionic 

acid. [86°]. Formed by reduction of 
0H,0,:0.H,.Ca:0H.C0,U (Lorenz, B. 13, 753) 
and by oxidising (8)-hydropiperio acid with 
Na,00, and KMnO, (Becel, B. 20,421). Needles 
(from iigroSn), si. sol. wld water.—CaA', aq.— 

AgA': feathery crystals. 

(4,2,l)-Dl-oxy-pheuyl-propionlo aoid • 

Oja,(OH)rCH,.CH,.C»,H. Formed by reducing 
nmbelliferone with sodium-amalgam (Hlasiwetz 


~ - - 

Di-benzoyl derivative of the mtthyy 
ether [114°]. Formed by tho actisn of AgP^ 
on CUPhBr.Cni?r.GO.jMe (Anschiitz a.KinnWfitt, 
B. 12, 538). Small monoclinic crystals. 

Di-b^izoyl derivative of tite ethyl 
ether CHPh(6Bz).CH(OBz).CO,]St. [109°]. 

Isomeride v. AinoanTCznio aoid. 

Di-oxy-di-phenyl-plbpionio aoid 0 , 5 H„ 0 ,aq 
i.e. Cri,.C(C,H,OH).,.CO,H. Ma je from jienol, 
pyruvio acid, and H.SO, at 0° (Bottinger, M. 16, 
2(171). Amorphous mass, carbonising above 
208°, V. sol. acetone. Yields an amorphous di- 

propiouio aoid. Tri-ethyl 
derivative c;H,(0Et),.0,lI,.C0,H. [77°]. 

Formed by reduction ol the tri-ethyl derivative 
ol (a)- or (3)- msculetio acid with sodium-amal¬ 
gam (WiU, B. 16, 2111). 

An isomeric aoid [85°] is got by reducing the 
di-ethyl derivative of dapbfetio ajid (Will a. 
Jung, BT17, 1087). 

Hexa-oxy-di-nhenyl-propiouic acid 0,iH,«0, 
i.e. CH,.C(C,ft(6H),),..CO.,n. [1J2°]. Formed, 
together with amorphous from*pyro- 

gallol, pu^uvio a^, anfP H.,SO, qt 0° (BOttiuger, 
B. 10»2404). Besinous mass. Vieli^ ” 
hexited with Ao,.0, the compounds CijEjACjO, 

! [110°] and 0 ,!H;Ac,0„[c. 200°]. * 

i liefcrenccs.—Bnoao; CaioBO-.OnLOBO-miBO-, 

\ %ud loixo-, oxx-puopior*o aCxds. 

p-OXY-DI-PHEKYL-PKOPYLAMISB. Me- 
thylaerHvativev C|,|H|,NO i.e. 
C„I»,(0Mc).ca,.CHPh.ClIJ)H2. Formed from 


Graboweki, A. 139,102). Crystalline, docom-Jethe gnethyl doiuvalive of a-phonyl-u-ooum^ 
posing at 110°. Yields resorcin when fused with j «'trile by reduction with alcohol aid sodium 

potftsh. 

^{•methyl derivative 
OA(OMe)rOH*.OHa.COaH. [106°], Formed 
'hy reduction of the di-methyl derivatives of (a). 

* . , 1,* . . »a /wiriil niaHY MIUJA, 


and (3)- umbelUo aJid (Will, B. 16,2116). Wjiite 
■tystala^bom'aloobol), 

oa-Dl-ozy-phenyl-prcpiculo acid , 

O.BL(OH).C!H...CH(OH).OOsH. Salieyllacticaeid. 
pgiuied by i^uctioD of o-axy-]^nyl-gIy«idlo 


(FrAmtl a. Bemse, B. 23, 2864). Yallow liquid, 
slightly volatile with 8toam.^-B',H,Pt01,. [196°]. 
Auroohloiydo [87°]. Golden plates. 

. OXY.1>1.PH£NY1.-P»OPYI£NE-DIA]|1HB 
0„H„N4) i.e. CH(OH)(CH,.N»Ph)^ [84°]. 
Made by the aotion of aniline on epichloiliydrm 
(Fauoonnier, C- B. 107, 250A Needlea (from 
alcohol). - B'H,a,0.l4aq. 8160°}. 

B'H,ft0),4a<s: yellow nVfc««. 
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0XY-J)I.Pnii)Nini.Pll01‘JfLEJ?E.I)IAMIH]i. 


Acetyl derivative 0„H„AoN,Om. 
[lOO”]. Prieme. “ 

Nitroeamine 0,5H,,(N0)N,0. [109°]. 
DI.i>^XY-DI-PHESr?I.-Pi0PYI.BSE. Di¬ 
methyl deriviitive ‘OH,.0H;O(0,H,OMe)5. 
[101°]. Formed from anlsole, AiCl„ and pro- 
pion;l chloride (Gattermann, B. 23, !!§<)). Plates. 
Yields 0O(0JS,0Me),on oxidation. The homo¬ 
logous OlL.OH:C(C,Il,OEt), orys^aUises in 
needles r77°j. 

OXT-PHENYI, ISOTRPPYl lETOHE. 
JSthyi derivative C„H,(OKt).CO.CHMej. 
[41^. Mijile from isobutyryl ohloridd; C^HjOEt, 
and 4 ICI, (Gattermann, B. 23, 1200). Tables 
(from eth^er). Yields an oxim [111°] erysta'.Using 
in needles. 

Oxy-phenyl propyl ketone OaHjPO.O.HjOH. 
[91°]. (e. 280°). Formed from phenol and 

bntwyl chloride (Perkin, 0. J. 65, 646). Pearly 
plates. 

DI - OXY - PHEK YL,., ISOPEOPYl - PYBIM- 
flOlHE GH<'®^^~.^^CMe.,(OH). [198°]. 

Formed from oxy-isobutyramidinel'ydroohioride, 
, benzoyl-acetic ether, and NaOHAq (Pinner, B. 
22, 262S),, Prisms (from aLnhoI or benzene).' 
OXY - XBI - PHENYI - PEOPYI - PYEEOIE 

.Jj^NO U-. NPr<®0^;gg**. [106°]. Formed 

from 0,H,CBz:CHPz and aleoholiepropylamine 
at 100° (Japp a. Klingemann, 0. J. 67, 706). 
MonooUnio prisms [95°-98°] or trimet.io prisms 
[105°]: o:i:c =-094:1:-765. 

DI - o-OXY - DI - PHEfiYI-PEOPYh-V’-THIO- 
DBEA. Di ■methifl derivative 
0(S^(SH.0,Et,.0Me):N.C.II,,0Me. [68°]. Made 
trona di-anisyl-thio-urea and propyl chlorMe 
(Foerster, B. 21,1864). Plates, insoi. water. 
OXY-DI-PHEKYL-PYEAZINE. Tetr> 

hydride NPh<p^°-®Q°>NPh{ [148'’]. Formed 

from di-phenyl-ethylene-diamine, ohloro-aoetio 
acid, and NaOAoat 170° (UischoR a. Nastvogel, 
B. 22,1783; 23, 2026). CrystaUine. Inaol. Aq. 
Di-oxy-di-phenyl-pyrazine. Bihydride 

NPh<^^°;®^°>5Ph. Bi-phenyl-a^-diacipi. 

peraeine. [268°]. Got by oxidising tSe above 
with CrO, and HOAc, and also by heating di- 
phenyl-etbylenh-diamine with oxalic acid at 
200° (B. a. N.). Plates, v. si. sol. alcohol and 
ether. Nitrous acid foms C|^,,N,O,/290°]. 
2{jJ)i^xy.di-pheayl-pyTSzine. Dihy4ride 

NPh<;;^®^>NPh. Biphetyl-ay-diacipi- 

peraeine. Di-oxy-di-phenyl-piaiine dihydridc, 
[263°]. Made from aniiino and chloro-acetid' 
acid (HausdOrfer, B. 22,1797 i of. Meyer, B. 10, 
1967; Abeniui, J. pr, [2Jt40, iZVf.- fTeedles. 
Alcoholic potash {prms phenyl-amido-acetic 
acid [137°] on boiling, andm the cold prot'ucesi, 
NHPh.OHrOO.NPh.CHrCO^ [130°]. 

Di-oxy-nhenyl-pyrasine. Dihydtide 


NPh<;g^^^Nfi. [168°]. Made from anjline ^^(OH), 

and ohloro-aeetio amid) (BJ. Prisms. , 0 (OH 1 :N/ 

Dl-ozy-di^benyl-pyraiine. Biftydride 

lIPh<;[p||^®^NPh. Biphenyl-aS-diaoipiper- 

Mm. [1^3°]. Formed by heating the mono- 
CuUde of pheuyl-imido-diaoetis acid with Aa,0 

• 


at 160° (Bisohoif, B, 33, 1800 ). Needlui, Nitrous 
<noid yields 0uH„N,O, [ 0 . 9^] orystalUsing is 
golden plates. 

Di-D-ozy-di-phenyl-pyraslns. Di-nethyl 
df^rivative of the hexahydride 

O.H,(OMe;N<^^;^^N.O,H<OMe. [288°], 

Formed fromp-anisidine, ethylene-bromide, and 
NaOAo.(P,ischoff, B. 22,1782). Tables. 

Bt'-Ahyl i^erivative of the hexa- 
hydride. [223*’]. Gives a nitroso- derivative 
[ 0 . 80°]. 

Tri-ozy-ui-phenyl-pyrasin*. Bi-ethyl 
derivative of tbe-tetrahydride 

C.H.(OEt).N<°“;®J>>N.CA.OEt. [162°]. 

Formed .'rom Cji,(NH.C,H,OEt)j by heating 
with chloro-c cetic acid and fused NaOAc at 150° 
(BischoF, B. 23, 2030). Crystals, si. sol. ether. 

Tetra-oxy-di-phenyl-pyrazine. Di-ethyl 
derivative of the dihydride 

O.H,(OEt).N<™»;^ON,i,.c.H.OEt. [266»1. 

Formed by heating p-ethoiy-phqnyl-amido- 
acetic acid at 260° (B. a. N.). Needles. 

ofa.PHENYL-FYEAZOLE 0,H,(OH)Nr 
[163°]. Got from bromo-oxy-phonyl-pyrazole by 
reduction with sodium-amalgam (Fischer a. 
Knoevenagel, A. 239, 201). Needles. Sol. cone, 
HClAq and allfAlis. The Na salt forms needles. 

' Oxy-phcnyl-pyrazole t<.-trahydridt;-C,H,^jO 

U. NI’h<clo^OH) ^ 

action of phenyl-hydrazine on epiohlorhydrin in 
ethereal solution at 15° (Gerhard, B. 24, 362), 
Pearly prisms (from ether), v. sol. warm water. 
Yields aniiino and phenyl-pyrazole on boiling 
with phenyl-hydrazine hydrochloride in benzeuo 
solution. Forms an acetyl derivative.—Salt: 
B'jHjPtCl, 2aq. [166°]. Yellowish-red prisms. 

Oxy-di-phenyl-pyrasolo ^ 

phenylpyraeolone. [261°]. Formed by heating 
cinnamoyl-phenvl-hydrazino (Knorr, B. 20, 
1108). Needles (from alcohol), exhibiting green 
fluorescence. 

Oxy-di-phsnyl.pyraLole 

[137°]. Formed (rom benzoyl-acetic e&or and 
phenyl-hydrazine (Knorr a. Klotz, B. 20, 2646). 
Yields, with nitrous acid, the red compound 

NPh^QQ'^.^j^jj [200°]. Diazobonzene chlor¬ 
ide forms' C,HPh,N,0(N,Ph) [171°]. Phenyl- 
hydrazine converts it into di-oxy-tetra-phenyl. 
dipyrazyl melting abOve 300°. — B'HOl. — 
B'HjSO,. Powder. Decomposes at 237°. 

Oxy-di-phenyl-pyrazolp NPh<;QQ;^^jj. 

[196°]. Formed from «-phenyl-glyoxyUo acid 
, and phenyl-hydrazine (Wislicenus, B. 20,2982). 
Plates (from EtOH), sol. alkalis, si. sol. ether. 
Di-oxy-phenyl-metapyrazole 0,H,Ng(^ 


[182°], Ob- 

(OHltN-^ 

tained by boiling phenyl-uTamido-aoeto-nitrllc 
O,M,.CH(ON).NH.0O.NH, (from‘bsnzddahyds- 
eyanhydrin and urea) witt dilate HOI. Oolonx- 
less dimetrio plates. Dissolves readily in alkidis 
(Pinner a. I^sehdiz, S. W, 2365). 



OXY.PHENtl^iriNAZOLmE. OAm ^OID. 7*. 

X-PTBASOtS OASnnT'VT.Tn 1 |,^ 

“\CPh.OH • IT- 811. [221»J. Fomud 


oxT-mm-pmaotB oabboxtmo 

t*,,. 

SS.S.'uS'? °! ” “•oii.,-11,. 

B 22 29311 r oxalaoetio ether (Buchner, 
water P«r I “eedles, v. si! sol. c(^ 

solution darSMue 

tuning "^o-llos (con-’ 

"“\OPh:CH><^0.^[267‘>],.P(#med by heat- 

NH M»thtlooholio 

■®- 23. 3736). Plates. 

AOId'o^OTTI^n™ 

Bolntian‘nf Made by boiling a 

3 S cjss, 


CPh^® [190-]. Mnit^byheatiuB 

its oarbozyiio acid (Pinner, B. 22, 2616) Small 
pnsrw. B . B»l. hot Aq, v. sol. alkills aTd a"ds.' 

,mu S-^^P*l 7 O..H,.AO i.e. 

"^**^:C(OH)^®- PSl”). Formed from 
benzoyl-aoetio ether 
22 1626)“^1®’^ (Pinner, B. 

nh’=„ 1 I’y heating amido .li- 

phenyl - pynnudmo with HCIAq at 180 = 

Noedl'es, .. BI.S 0 I. 

raS.'SrSoSS’■'■ 

Di-oxy-di-phenyl-pyrimidino. Ethyl de- 


■CO .gph, 

>CPii;0H • —’ "• "**• jonngfl 

W-CBs:CHBs for a long time with 

i).-hFd.r^eNH<CO~gg 

1 ormod J>y reduction avith* sodium and amvl 
alcohol. Ac O an80= yields ai; ^^etyl Je?W^ 

, o-^fy-tri-pheuyl-pyrrole 
C.H.(OII).N<.“;h-W [i 7 c,j, Made'byheat-* 

ntw V' “ocJlee, v. sol. alkalis. 

Ozy-tetra-phenyl-pyrrole ^ 

C'osH.iNO i^. ’^Bha r„f.-„ -j, , 

I jc- '"SopiLcPh • (207“]. Formed 
by heating CPhBz:C».R7 witi, 


h nxT Ti . • 


*2Jt, 513), 

* Nfl<C0^7^-^. ^25,7 oj. 

Oxy-tetra-phenyl-pyrrole Ca,H,,NO. ri 82 “l» 

200 ?“^Vr and"alo'<*Mic ffia^ 

200 . Yellow prisms. Changed into th 6 *lio 

meride [207=] by heating to 310’. 
o-OXY?rBI.PHEKYl-PYBK 0 I,E CABBOXT- 


XIC ACID O.H,(OH) ]j<r'CPh:O.CO„H 
_ . . ' '•\cPh:Cn 


[245“]. 



- w^„ - (Pinner, B. *J, 29.55). 

OXTOHEITO-PTBIMIDINE CABBOXYLIO 
ACID 0 Ph<N.CjC 0 jl^^^_ [247“]. Formed 

ith^r Bydrochlorido, oxalacetio 

1628 9616? (10 p.o.) NaOH (Pinner, B. 22, 

1628, 2616). Granules, si. sol. water. -BaA". - 

nil.. • Pfisms, si. sol. water. 

—BensoOTidids C„H,JN, 0 , [263=]. 

carbozyUo acid 


0 IT ^COiNPh 


l*f rjph -vc»a wuA.jrAlU 

°’’'*<N:0(0HA°-°‘i=- (236“]. MaSe by 

^nO, ffi. yon Meyer, J. vr. [ 2 ] 40, 303). 
Yellowish prisms (from alcohol}.' Yields oxy 
di-rtenyl-pynmidme [284“] on heaUng. ^ 

•* 

“.a.W“44S&i“5.®. pin Made 


^•"'sNrrqOHl L246”J. Made 

j).et^z^^Q 2 amidine and oxalaoetio e&er 

(Puraw. B. 28, 2966). Keedl.. "oL 

*'*^-^(tO.H,(OEt)ON,H,A'. (980“]. 


Made from its ethyl ether (159;j which is got 
by the action of o-amido-phenoT on pheMoyl- 
*• Bfaikoflr.^22. 

needles, v. sol. ether. 
^IXY-PHENYI-OCINAZOLINE. 

Dihydridc c 5 l.<CWh. ^ 430 ,. 

ban™ P’'®"y|-" Oxy-tolyl.urea and HOI (SSder- 
baum a. Widinan, B. 22,1070). Needles.^ 
Oxy.ph euyl-quinasoline 

OA<SSph. [234»]. S. (alcohol) *. 

V ^c"='07i-o-ft'nido-benzamide 

iJ jiijjl. tC!^, bnck-red necdloSs'^ 

Oxy plienyl-quinazol^ne C,! 

[139“].» formed ty oxidation of phens. 

B 22 “ 26 mi'PI 2*bn-a3_, 

B. 22, 2bJl).» Plates,, V. sol. benzen*. With 

bydrazine N,H, it forms 

^CO .CUj.C.C(OH):N^- (372“]. Fopned frow 
di-o*y.(grephthalio ether, dihydrida. and bens- 

sateShT*- 

. OXY.PHEWYl,.(UJli«izoi.nrB 0A5B0XT. 

™ “]S‘<ot.n5.h.;(Ah- t«n- 



OXY-PHEgmrWlUINOLmB. 


m 

(a). OXT - (P». 1) - PHEHTfl. • aUIHOUlII 
0..H.,N0f.(».0A<N£5£^i- ■P'^‘02- 

gi.inalint. [243°]. Fonned bv diazotiaing (o)- 
amido-(Pv. l)-phenyl-qni3olin4 [160°], andboU- 
ing the dilute HjSO, solution (Koeniga a. Kef, B. 
20, 629). Colourleaa flat needles »?r plates. 
Volatiliaes undeoomposod. V. sol. aljohol and 
ohloroform, si. sol. benzene, nearly insol. ether. 
By CrO, an< HjSO, itis oxidised td oinclionio 
acid. The hydroohlOw'ide forms glistening 
plates,, the sulphate yello'Sr tables; both are 
V. sol. not water, si. sol. cold. The,plat ino - 
' chloride’'forms hair-fine yellow needles, v. sol. 
oono.<-101. The K and Ka salts are colourless 
Clisteninf plates, wl^oh dissolve in water with^a 
yellow colour. , 

(fi)-Oxy-(Py. l)-phenyl-quinolii:e C, 5 H„NO 

i.e. • Phe7iol-quitu>Une. 

[236°]. Formed by diazotising the oorrppond- 
ing aroido- compound [^198°] and ,boiling the 
^nSte rijsO’, solution' (Kienigs a. Kef, B. 20, 
630). ColourRss granular crystal. SI. * 1. al¬ 
cohol, nearly insol. ether. Volatilises undecoiu-. 
‘■posed. Dissolves with a yoljow colour in allcalis 
Ld aoidik By CrO, and H.;SO, it is oxidised to 
cincKbnic acid. KOH fusion yields di-oxy- 
phenyl - qvepolino [305°]. The sulphate 
"cr^allises in glistening yellow needles, the 
hydrochloride in yellow tables; both arem. 
sol. aold water. ,, 

o.Oxy-(P 2 i. 3 )-phenyl-qttinolute 

its (in- l)-carhoxyUo acid [238°] (Uoebner, A. 
249«101fi Limt-yellow needles (from alcohol), 
sol. alkalis and acids.—B'jHjPtOl,,.—B'C^H^K/),. 
[184°]. Yellow needles. ^ 

m-Oxj-{Py. 8)-phenyl-qninoline •' 


(B. i)-Oxy-IPy. 8)-ph«iyl-qnteoUiie. Jfs ■ 

I , i . .. OH:OH-Cr.OH:gH 

\Hhyl d»r%vatiV6 oH:e(OMe).0. N :OPh‘ 

Formed by heating its carboxylic acid [216°J 
(D.). d)il.—•B',HjPtCl,2aq: orange needles. 
Di-oiy-phenyl-quinoline 0,iH„KO, w. 




[806°]. Formed 


*’o™«dbythe 

action of nitrous acid upon TO-amido-phenyl- 
qninoline (Miller a. Kinkelin, B. 18,1908). Long 
needles, v, sol. alcohol and ether. 
p-Oxy-lPy. 3 )-phenyl-qninoline 

[238“]. Foripedfrom 

the amido- compounds (Weidel, M. 8, 127). 
Monoclinio nqedles, insoL water, v. sol. hot 
benzene. Yields quinoline carboxylic acid 

J 167‘] on oxidation. Yields a crystalline tetra- 
iv^de on reduction.-^'IICI2aq.—Bf^H^^PtClj. 
^ .^ ‘£*^yl derivative [123°]. Plateil 
(Py.X 4)-Oxy-phenyl-qninoUgo 

OA<CN^^’cPh. 

to 280°, from the phcnyl-iS-amido-cinnamic ether 
NPhH.CPh:Cp.COjEt,gotby the action of aniline 
on berikoyl-acetio ether (Cofirad a Limpaoh, B. 
21, 621: Knorr, A. 246, 877). Got also by Beat¬ 
ing its carboxylic acid (Tust, B. 19, l'462f.'» 
Plates, v.‘ si. sol. water, insol. ether.—B;HC1. 
[230°]. Needles (from alcohol).—B'HCl'^aq (J.). 
(B. 2)-Oxy-(P«?8)-phenyl.quinoline. Jlfs- 

Got by heatheg its carboxylic acid [287°] (Doeb- 
ner, A. 249,106). Plates (from dilute alcohol).- 
B'HOl: needles,>loL hot water.—B'jHjPtOl^— 
Jfiorate£206°]. 


by potash-fusion from {j8)-oxy-{Pp. l)-phenyl 
quinoliUs‘[235°] ; the yield being 78p.o. (Koenigs 
a. Net? B. 20, ‘182). Needles, v. sol. alcohol. 
Has no basic properties. Ai isomeride, solid at 
316°, appeals to be formed from (a)-oxy-(Pj/.l)- 
nhenyl-quinoline by potash-frfMon. 

Di-oxy-phenyl-quinoline. [114°]. Formed 
in small quantity tfhen(p-amido-(Py. 8)-phcnyl. 
quinoline is adted upon by nitrous acid (Weidd, 
M. 8,12^(). Prisms, insoh'water. Eeduoed by 
zinc-dust to'^Py. 3 )-phonyl-quinoline. 

Bi-oxy-phenyl-qninoline 

C^2oh;0-^T:C(C.H,OH).- 

from (B. 2)-oxy-p.'hmido-(Pj/. 3)-phenyl-quinol- 
1 ine by the diazo-reaction (Weidel a. Gcorgievitcli, 

' Jlf. 9,138). Pale-yellow mass of hair-Kke needles, 
i si. Ro:. hot water, 'y/clds (Py. 3)-phenyl-quinol- 
ino when distilled with zinc-dust. 

DMxy.fPm l)-phcnyl-qninoUne. Methyl 
. . g(OH):CH.C.C(O.H,.OH):gH 

dertvattve ^ oH:CH—o.N^r==CH- 

[188°]. Got by boiling the diazo- compound of 
w-amido-(Pu. l)-phenyl-(B. 2)-methtfxy-quinol- 
ine with dilute H^SO, (Miller a. Kinkelin, B. 20, 
1922). Plates. Its solutidn in dilute H,SO, 
gives with chlorine-water, little NaOH, and 
ammonia, a dark-green colour. 

Tetrahydride [111°]. Tableta. Gives a 
deep-green with FeCl. and HCI.—B'HOl: plates. 

(Py. 4)-0XY.(Pp. 2)-PHENYI,-IS0(l«lK01- 

< OH;OPh 

OONH “ 

XH :OPh 

O.H.< I . Isobemylidcne. 

\C(OH):K 

phthaliwAdine. [197°]. Formed by the ^action 
of ammonia on dooxybenzoin o-carboxylio acid 
CHjBz.O,H,.0O.,H. Prepared by heating crude 
isobenzylidene-phthalide (16 g.) with alcoholic 
NHi (30 o.c.) at 100° for 8x10 hours (Gabriel, B. 
18, 2449, 8470; 19, 830). Triclinio crystals, 
a:b-.c - -8608:1:7, o = 88° 28', 3 = 111° 24', 
7 = 74° 47'. 81. sol. cold alcohol. By beating 
with pool, or POl, it is converted into (Pj;. 4). 
ohloro-(Pj/. 2)-phenyl-iBoquinoline; POl, yields 
(Py. l,4)-di-ohloro-{^p. 2)-phonyl-qumoline. 
Nitrous acid converts it into (Py. l)-mtro- 
(Py. 4)-oxy-(P«. 2)-phenyl-isoqninolm#, 

JBVApl«<k«rC„H,.5((OEt). [46°]. Fom^ 
by heating chloro-phenyl-isoquinoline with al* 
coliolio sodium ethylate (Gabriel, B. 19, 836), 
Flat colourless needles; v. sol. ordinary solvents; 
weakbase.-B'AOy*'®*'- reddish pp. 
Di-oxy-phenyl-iso-qaiiioliile « 

NH^' 

benzylidene-phthalide, P, and HI (Gabriel, B. 
18, 8471: 20, 2866). Crystals, sl..rol. bpilidg Aq- 
Methyl ethers. Two isomeric methyl 
ethers [287°] and [121*] may be prepared. Both 
are crystalline. 
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Re/erincfi. — OaLOBo-oxY-piiEHiL-isoQinKoii-. 

IVJB. # 

i,py. 1, 3, aj-oxY-PHENyL-auiiroritHE 
OABBOXYIIC ACID 

[232“]. Made from its ethyl ether [2Ci?] which 
If formed by heating NFh:CPh.CH(CO.jEt)i to 
150°, alcohol being split oH (Just, J3. 18, 2U32; 
19, 1462). Crystals (containing ntj), ^fjl. sol. 
hot water.—AgA': si. sol. wahfr. *' 

o-0xy-(P)/. 3, If phenyl-quinoline carboxylic 

«oidO.H.<^(f2&“H.OH. 

from salicylic aldehyde, aniine, and pyruvic aciS 
poebner, A, 249,08). •Needfos, v. sol. alcolioL 
—AgA\—HjA-'sH^PtCltt: golden-Jellow needles. 

(.fi. 2; Py. 3, i)-t)xy-phenyl.quino!lae carb- 
ozylio acid. Methyl derivative 

acid. [237°]. Formed by heating together 
equimolecular quantities df p-amido-niiisole^ 
benzoic aldehyde, and pyruvic acid in an alco¬ 
holic soludton (Doebner, A. 249, lOo). Ncedles,l( 
insol. water.— AgA'.—H.A'.IIJ'tCl,: oranjfiiied 
crystals. 

(it. 4; Pij. 3, l)-Oxy phenyl-quajoline carb¬ 
oxylic acid. Methyl derivative 

CH:0n -4;.C(CO,H);gH 

OH:C(OMo).C-^itCPh' J- 

in like manner from |2:l]CaH,(NHj).OMo, bonz- | 
oic aldehyde, and pyruvic acid (D.). Yellow 
needles.—PbA'.,aq.*—AgA'.—H.A'..rid'tCla. 
DI-OXY-DI-PHENYL-QUIMOXALINE. Di- 
CH:C(OEt).C.N.CPh 
ethyl derivative cH:C(OEt).e.N.CPh‘ 

[163°1, Formed by the action of benzil and 
NoOAi on an alcoholic solution of the di-5thyl 
ether of (al-di-amido-hydroquinono (Nietzki •• 
Eoohberg, B. 23,1212). Yellow needles. 

Di-oxy-di-phonyl-quinoxaliue. Dihydrlde. 
Di-methyl dmrivalive 

C.H.<^:CH.C:n;S Fhcny^nimldehydine. 
[129*]. I’ormed from anisic aldehyde and 
phenylenp-o-diamine (Uiigheimer a, Ladenburg, 
B. 11, 1660). Needles (<rom alcohol). 

o-OSY-PHENYL-SUCCINIC ACID 
0,H,.0{OH).00,H.CH[,.CO.,H. Phenyl-malic 
acid. [188’]. 8.1-69 at 16°. Formed by heat- 


ani)me ’ by the diazo- reaction (EraSt, B, T, 
1166; 22, 821), and also by the action of SOI, 
on phenol in presence of G8, (Tassinari, 0. 17, 
83). Silvery plJles, si. sol. cold water. 

Bi-acetyl derivative j^3°]. 

An isameride [129°] may be obtained from 
S(C„lI,BaOH)j [176°] by reduction with xino- 
dust cr.). 

ltc/(,TchCv..-Dl-nnOMO%>I-OIT-DI,piIKllJI, tioir 
rniDK. , • , 

Di-p-cxy-di-pBenyl disulphide ^ 

Sj(O.H,. 0 ^ 1 ) 2 . [151°]. Formcd*by oximsing j»- 
oxy-phenyl mercaptan (thio-hydroqutaone) jyith • 
dilute^ FeCl, (Lcuokart, J. pr, [2] 41. 198), 
Yellow needles, v. e. sol. alcohol. e . 

Di-acct)fl derivative [89°]. Plates. 

*Di-o.oxy»ai-i)henyl dlsulphids 
S,(C^H|OU),. Formed by heating sodium phenate 
(2 mots.) witli sulphur (1 at.) at 190° (Haitigger, 
M. 4, 165). 'I'hick oil. Yields o-oxy-phenyl 
mevc'apt.in, on reduftion. — NaH A"6aa. — 
KU.V'5aq.--PbA": yeh*wpp. • * ^ 

I'ti-melhyl derivative [119°oor.]. 

Yields anisothtj-Bulphonio acid on oxidation. 

. DI-OXY-DI-PHENYL SULPHONE • 

SO,(q,II,.OH), [2!)9°]. S.0.1? l-3(».*Pormed 
by heating phenol (2 pts.) with fuming H,60,^l 
pt.) at 190“ (Glutz, A. 147,52; Animheim, J. pr. ^ 
[2] 1,14; 2, 385; B. 8,1059 ; 11, 1608; Arl79, 
28). Trimetrio crystals; a:6;c = 1'283;1;0'534, 
V. sol. hot water and alcohol. -“E,A". Sol. 
alcohol (truaresohi, 0. 8, 210).—Nil,HA".— 
NaHA"aq. -AgHA".-Ag,A". 

Di-acetyl derivative. Needles (Glutz). 

Di-methyl ct/tcr Me-A".^[130°]. • 

Di-cthyl ether. [159“]. Lamiftn. • 

• Di-isoamyl ether. [98°]. Plates. 

Di-oxy-di-phonyl sulphoae S0.,(C2H,0H)., 
[I87“]. Got from its acetyl derivative which is 
made by oxidation of 0„H,(OAc)(SH) [1:2 or 8] 
(Tassinari, 0. C. 1888, 1351). Crystalline, ah 
sol. water. 

Meferences.—Di-moilo-, Di-DBOMO-ni-iirrEO-, 
Di-ciiuibo-, 'fsTBA-ioDO-, Dr-ioDO-Bi-Niiao-, and 

Di-NITUO-, DI-OXY-DI-rjIENVL-SULl'HOIII. 

OXY-PHEHYL BDhPHONIO ACID v. Phenoi, 
BULruoNeo acid. * • 

Oxy-diphonyl sulphonio acid 
C,,II,(OH).SO,H. Made, togctlmr with the di- 
gulphouio acid, by heating oxydiplicnyl H pt.) 


lorml. Iieiaw ou ueai,mK, - 1 - -- 

hydride [119°], phenyl-fumario acid [161°], and ; Oxy-diphenyl dlsnlphonio acid 
a sublimate [100°] proba|ily atropio acid. i 0„H,(OH)(S(hH), Made as above. ^A Ijaq. 

A.Oxv-nhenyl.&uccinio acid • Di*oxy.dxphenyl disulphonic acid 

e-oxy _pMnytjuc_c- [y60°-160°].! [4:2:1] C.H,(OH)(S9,H).C.HdSO,H)(OH) ri:2:4]. 


0.H,CH(C02H).CH(0H).C0JH. [160°-100°]. [4:2:1 - 

S sfss at 16°. Got from C„H,CH(OHO).'bO.,Et, Made from benzidine disulplioruo acid by the 
potassium cyanide, al5d HOI (A.). CrystaUine diazo-reaaionJImiliincht, A.26r,834). Dryatal- 
Mwder, V. sol. water. Yields phenyl-maleio an- Un#mass. The K mU fojms lammie, v. e. soL 

hydride when heated to 160°. * 

Di-oxy-di-phcnyl succinic acid 1 Di-p-oxy-diphenyl disulphonic aefa 

COi^ CPh(OH).CPh(OH).CO,JH. The nitrile of C, 2 H„(&II)-(Sr ,H),. .QotJijr warning ^-oxy-ffl. 


thU aoid CPh(OH)Cy.CPh(OH)Oy [133°] is 
formed by union of benzil with HOy (Zinin, A. 
84, 189: Jacoby, B, 19,1619). It is oonve^d 
in the opld bv HOAo saturated with HBr gnto 
.&6 0*a,.NA [lS0°-230°] (Burton,B. 16, 

itasa). < 

I>I•0XY.D^PHBIrYI. SDIiPEIDB 

0(.OsH,.OB)r Jl8X-6°]. P«me^ <com **Uo- 


ph^yl with fuming H.,SO. (Doebner, B. 9,180), 
Probably identical with the preceding aoid.— 
^A". prisms, si. sai. ooW water. 

Di-p-*xyAiphenyl Msulphoni* aa{A 
0,jH,(OH),(SO,H), Formed, together with thn 
tetra-sulphonio acid, from benxi£ne by ddaxotis* 
ing and warming with oono. H,SOHGriw, J. 186^ 
462). - Pb,0,^,8.0„faq.-Pb,0,jH.S,0,29Pba 




m 
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Si-o-oxy-diplteiiyl tetrualplioaie aoid 
0^^,(0H)j(S0|ffi4. Madeaaabove.—Ba^>’oaq: 
prisma. Pb,0,^HSiO„; amorphous pp. 

o-OXY-PHENTL - STI^HOIJO - ISOBUXTHM 
ACID C.Hi.S0.4.<C!H,.CMo(OH).CO^. [121°]. 

Made by oxidising CH. 4 {SPh).CMcmH).CO^ 
with EMnO, in the cold (Delisle, A. 260, 2591. 
Prisms'(from ether).—KA' 2aq: needlra.—BaA'^ 
—,OaA',aq: groups of needles. , 

OXY-PHXKYI. MIEBDEIC ACID 
0,H4(0H).0.S0.4.0H. The H salts of the o-, m-, 
and p-'compodnds are formed by tl^ action of 
r K,^0, oiv potassium-pyroontechin, rwroin, and 
hyarqjninone respectively (Uaumaun, if. 11, 
1918). (They are crystalline, sol. wat<f., and 
\instable. Potassium-pyrogallol fields, iu like 
manner, 0„H,(OU).SO,KcryBtallisisg in nce<Kos. 

OXY-PHEHYL-THIAZOIE cH-Oldi^^M- 
[2(A^]. Formed from bromo-acetophenone by 
the action of xanthamide (Hubachor, A. 259, 
2t-»^'of*ibyjsuccessive/treatment with barium 
sulphooyanidaand dilute fiCl (Arapldes, 249, 
14; c/. Dyckerhotf, C. J. 32, 827). Needles, j 
r,insol. water, sol. cold NaOHAq. Converted 
PCI, intOiChloro-oxy.phcnylHhiazolo [206°] and 
another body [9S°] (Schatzmanu, A. 20t, 18). 

, Ho^um aa/- EtI yield oH-CPli>^’®‘ 

whicli on heating with HCl at 220° gives NEtH,. 
Oi ~exo - 0 -oxy. phenyl - tbiazole dihydride. 

Methyl derivative >N.0.n4OMe. 

[116°]. Formed by the. action of boiling alco¬ 
holic chloro-acetic acid on the product of the 
acti^ of CSj 'on the substance fonned from 
ethylene bromide and di-anisyl-thio-urca (Fogr- 
ster, B, 21,1867. Plates, v. e. sol. alcohol. 

p-OXY-PHENYL-THIOCAEBmiDE. Aci,- 
<p2 dertoofttie C,H|(OAc).N([K. [36“]. Made 
by heating di-p-oxy-di-phcnyl-urea with AOjO 
(Ealekhoff, B. 16,1831). Plates, sol. alcohol. 

Methyl derivative C,H 4 (OMe).NCS. 
(265°). Formed from anisidino and CS^ (Hof¬ 
mann, B. 20,1796; c/. Salkowski, B. 7,1012). 

Isomeride : Oxx-uKTHKnvn-xMino-riraHn.- 
HSBCSSTSH.O a t 

Di-ozy-pbenyl-thiocarbimide. Di-methyl 
derivative C,H,(OMc). 4 .NCS. Formed by heat¬ 
ing CS(NH.C,Jlj(OMe)j), with cone. HClAq 
(Becbhold, B. 22, 2381h Occurs in three orys- 
taUine forms 457°], [lf)°], ^d [15^°]. Sol. 
njfciaartnd H,SO,. « 

'^Dl-o-OXY-DI - PHENYl - THIOHYD AHTOlM. 
Di-mefnyl derivative 0„fi„N,S0, i,e. 
O.H.(OMe).N:Q.N|OAOMe)>. pg0°]. Mad. 

from di-anisyl-thio-nrea and fused chlorq-acetio 
acid (^rster.' B. 21,1867)« NcedleP. 

r-OXY-PHEHYX-IHIO-DXEX C,H,N.4Sa i.s. 
0,H,Na08.NH(0Hr [10^°]. Formed <ron».| 

pheoyl-thiaoarbimide and aqueous hydroxyl- 
amine (&l^ff; E. Fischer, B. 22, 193$; 'Pie- 
mann, B. 22, 1939 i Von der Eall, A. 263, 260; 
Voltmer, B. 24,378). White plates.insol. water, 
si. soL ether, v.sol. alcohol., Fehling’s solutiqn 
opts. Ci^S. ]()ilote acids and alkalis dqoompose 
it, yielding phenyl oyanamide. 

Methyl derivative HHPh.CS.NH.OMo. 
Ht6°]. Bormed from phenyl-tbiooarbunide and 
ftethyl-hydnsylantine. 


Ethyl derivative. l.'.> 3°]. Prisms. De- 
I'oomposed, by boiling its alcoholic solution, into 
phe'nyl oyanamide, lucohol, and S. 

B^zyl derivative. [116°]. Prisms. 

, o-Oxy-phenyl-thio-urea 
O.H((OH)'.NH.CS.NH,. [161*]. Made from o- 
amido-phenol hydrochloride and potassium sutr 
phooyanide (Bendix, B. 11, 2263). Needles, sol. 
hot ^len.—B'jH,ptCl,. 

M%ihyl derivative 

O.H,(OMo).NH.CS.NH,. [If2°]. Needles (from 
alcohol) (Muhlhiiuscr, B.13, 923). 

Ethyl 'derivative. [110°]. Tablets,sol. 
Ukalis (Berliiierblaif, J. pr. [2] 30,106). 
p-Oxy-phonyl-thio-area 

[4:1] C,H,(OH).NH.CS.NH,. [214°]. Got by 
evaporating to dryness, on the water-bath, a so¬ 
lution of pottissium sulphocyanide and p-amido- 
phenol hydrochloride (ICalokhoil, B. 16, 375). 
Tables, si. sol. cold water. 

Ethyl derivative. Crystalline (B.). 
o-0xy-diphenyl4hio-urea 
'NHPh.CS.NH.C,H,OH. [146°]. Formed by the 
action of pheuyl-thioc.arbimide o% o-amido- 
plieqol (Kalckholf, li, 16, 1829). White pearly 
pla'tes. Heated by itself or with HgO it loses 
H.,S, yielding anilido-carbamido-phenol. 
Methyl derivative 

NHPh.CS.NH9,,H,OMe. [127°]. Formed from 
anisyl-thiocarbimide and aniline, and also from 
phenyl-thiooarbimido and nnisidinot(Po6rster, 

B. 21, 1868). Prisms. Witli ethylene bromide 
it forms crystals [143°] whence platinic chloride 
yields (C,.H..N.,OS),ll,PtCl.. 

p-Oxy-di-pbenyl-thio-ureb 
NHPh.CS.NH.CaH ,OH. p-Oxy-thioearbaniUde. 
[162°]. Formed by the action of phenyl-thio¬ 
oarbimido onp-amido-phenol (K.). V. sol. alcohol 
and alkalis, nearly insol. water. 

Aeetyl derivative. [137°]. Insol. alkalis. 
Di-o-oxy-di-phenyl-thlo-urea, Di-methyl 
derivative CS(NH.C„H,OMe)j [185°]. Formed 
from o-anisidine, CB,, and alcoholic potash 
(Miihlhauscr). ^Formed also from anisidine and 
thio-urea in alcoholic solution (P.). Needles, si. 
sol. water. With methyl iodide it forma 

C. H,(OMo)N:C(SMo).NH.C.H,OMe. [87°]. EtI 
forms C|,Hj,N,S 02 [82-5°], while propri iodide 
gives 0|,H,jN.,SO., [58°]. Et)iylono bromido gives 

crystallising in trimetria 

prisms [186°] and yielding C|,H„NSjOMoI 
[o. 141°] and, on boiling with alcq)i°lninl chloro- 

acetic aoid,S<(?^>NO.II,OMe [116°]. 

Di-p-oxy-di-pbenyl-thio-urea. [222°]. Got 
from p-amido-phenol and CS, (E.). Pearly 
platesf-v. soL alkalis. 

Di-methyl derivcfHve. [185°]. Plates 
(Salkowski, B. 7,1012). Si. sol. alcohol. 

Di-oxy-di-phenyl-thio-nrea. Di-methyl 
derivative NHPh.CS.NH.C.H,(OMe),. [187*]. 
Formed by the combination of phenyV-thicamrb- 
imide with amido-di-methyl-h;^roqnid6ne 
(Baessler, B. 17,2123). Minute ne^es; t. soL 
hot benzene and hot alcohol. 

? 'etra-oxy-di-phesyl-thi<<-area. Tetra- 
hyl derivative 08{NR.G,H,[OMe),),. 
L[160°]. Formed from the di-motbyl derivative of 
amido-retorcin and OS, (Beohhold, B. 32,2880). 
White ntaH(^from alcohol-ether), insoL.filkalii.. 
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An Uomertde [109P1 is fonaed from tts di- 


amido- hydroquinone 


methyl Aerivstire of 
(BseBBler). • 

Be/erence,—Di -OKLOEO -M - orr-m-pniftmi- 

raiO-DEEA. 

OXY-PHEim.XOI.TLAMIHB 

AMn>0-PHENOL. 

TBI-OXT-DI- PHEHYI. - TOLYl - OARBIHOL, 

CaHi.Oj i.e. 


V. 

• • 


Toltlr 


»Rosalie / acid. 


Corallin. Forme#by the action of nitrous acid 
on roaaniline (Ctujo a. Wanklyn, J.tpr. 100, 49; 
A. 179,192). Got also by heating a mixture 
phenol aritl oresol with H^SO, and arsenic acid 
(Zulkowsky, B. 10,1201). Bid ^tes with green 
lustre, nearly insol. water, s51. cHlorotorm, alco¬ 
hol, and acids. Alkalis form a^ed solution, 
lleduced by sodium-amalgam to tri-oxy-di- 
phenyl-tolyl-methane. Water at 240° yields 
phenol and 0,H,(On).OO.C„H,Me(OH). KCy 
followed by HOF forms crystalline C 2 ,H„NOj, 
whence AOjO yields Cj,HuAc,n 6 , [142°]. , 

p - 0X1^ PHENTI, -p - TOhYi - HYDEAZINi:. 
Ethyl derivative ' 

C,II,(OEt).NH.NH.C 5 H,Mfc^ Formed by reifteing 
C,Jl,(Ol!!t).N,.C,H,Me with alcoholip ammonium 
sulphide (Noelting a. Werner, B. 23,3258 j Bl, 
[3] 4, 794). Needles, v. sol. hot alcohol. The 
isomerides 0;,lI.NH.NHC,H,Me(»lilt)[l:3:4] [76°] 
and C„H,ilH.NHO.E^Me(OEt) [1:6:2] [105°] arc*| 
formed in like manner. 

Dl-OXY-PHENYI-TOLYI-KETONE 
C„H,(OH).CO.C„H,Me(OH). [200°]. Formed by 
heating rosolio asid with water at 220°-250° 
(Oraebe a. Caro, A. 179,19G). Crystals, sol. hot 
water. 

Di-acetyl derivative [150°]. Needles. 

Di-oxy-phenyl-tolyl-kotone. Anhydride 

p-tolyl salicylatp for a long time (Graebe a. 
Feer, B. 19, 2612). T. c. sol. hot alcohol. 

Tri-ozy-phenyl-tolyl-ketones 
O.Hj(OH).CO.O,H,Mo(OH),. Anhydride 
Oj,H,,0,. [140°]. Made by fusing salicylic acid 
with orcin and ZnCL etMichael, Am. S, 96). 
Yellow meedles (from alcohol).—NaA' l^aq. 

Aeetyl cleriva4ive Oi^HjAcO, [152°]. 

DI-OXY-PHENYI-DI-mYL-METHANE 
CHPhfC,H 3 Me.OH)r [171°]. Formed from o- 
oresol-benzoln and boiling SOjAq (Schrocter, A. 
257, 70). Yelfcw needles. Yields a di-bromo- 
derivative [180°] and a di-nitro- derivative [127°]. 

Di-acetyl derivative OjiHuAcjO,. [94°]. 

Di-beneoyl derivative [91*5°]. Plates. 

Trl-ozy-di-phenyl-tolyl-methane , 
CIAMe(OH).OH{ 0 ,H 4 rf)H)j. Phenolphthalol. 
[190°]. . Obtained by boiling phenol-phthalin 


amalgam (Baeyer, A. 202, 87). Prisms (from' 
dilute HOAo), v. sol. alcohol. 

Vri-aoetyl derivative 0„Hj,Or [40°]. 
Tri-ozy-dl-phenyl-tolyl-msthane 0 «H„ 0 | iA. 
\l,H,Me(OH).CH(0,jH,OH),. Leucorosolic amd. 
Got by rednoing idsoUo aoid with potash and 
aine-duft (Qtdbbe a. Caro, A. 179,198). Needles 
(from alcoW), t. il. sol. water. , 

Tri-acetyl derivative, [149°]. Heedlei. 


BI-OZY-PEENYI-o-mYlt-PYBAZllfE. 
Dthydride NPh<gg®)^^>N.O,H.M«' 

[166°]. Formed by heating aniline with chloro- 
ioetyl-o-tolyl-anfido-Metio acid at 160° (Abenius, 
J. pr. [2] 40, 443). -Formed afso by the aotion of 
o-toluidiijp on chloro-aoetyl-phenyl-amido-aoetio 
acid in presence of NaOAo (Bischoff, B. 28, 
1996). White needles, v. e. sol. hot alcohol. 
The isomeric, compound* from p-Muidine also 
crystallises in needlead|221*]. 

OXY-PHENY&p-TOIYE-PYElMIMHtf' 

0,H,Me.(X?[^;^^^jjj^CH. [above 290°* Made, 

from tolenyl-amidine and benzoyl-aeetig elher 
(Pinirer, B. 23, 3826). Slender need^JS, si. sol. 
hot alcohol. • 

•w-OXY-MtENYIi-o-TOLYt-THIO-UBEA 
CH,(OH).C,II,.NH.CaNHPh. [o. 136°]. Made 
from phenyl thiocarbimide and o-amido-l^zyl 
alcohol (Siiderbaum a. Widman, B. 22, *71). 
Prisms, ^loohol and* IlyO convert it into 
0 H M 

‘^•“•/-NH.CO J- • 

w-OXY-PHeNYE-TOLYL-OKEA 
0H,qH.C.H,.NH.CO.NIIPh [191°]. Made frona 
o-amido-bonzyl alcbhol and PhNCO ({IdSerbaum 
a. WOman, B. 22,1670). Needles. • 
v.0XY-PHENYL-irKEAC,H,NH.CO.NH.OH. 
[140°]. Made from phenyl cyanate*and acjisooua 
hydroxylamino (E. Fischer, B. 22, 1935; von 
der Kail, A. 263, 204). Crystals, v. si. sol. 
water, sof. alkalis. Bcduces hot Fehling's solu¬ 
tion. On boiling with alkalis it yields aniline, 
CO 2 , and hydroxylamiae. 

Benzyl derivative 

NHPh.CO.NH.OCn,Ph. [106°f NeodlssiTie- 
niann, B. 22,1940; Voltmer, B. 24, 384), 
o-Ozy-phonyl-urca 0,H,(OH).NH.CO.NH2. 
[*54°]. Made from o-amido-phenol hydrochlor- 
ido and potassium cyanate (KalokhoS, B. 16, 
374). Prisms, v. sol. water. 

Methyl derivative 

C.H,(OMe)NH.CO.NH 2 . [147°]. Crystals (Muhl- 
hauser, B. 13, 922; A. 207, 244). 

p-Ozy-phenyl-nrea C,H,NjOj. [168°] (Z.). 
Needles or tables; sol. acids and alkalis. 

Ethn/l derivative. [•60°]. eMade from 
C,H|(NH..,).OEt and KCyO (Berlinerblsu, J. pr. 
[2] ."O, 103). Nitrous acid passed into its alco¬ 
holic solution forms brick-iid crystals of 
C H >! O • 

Di-o-gzy-di-piienyl-nrea. • Di-methyl 
deridbtive CO(NH.C„n,.OMe), [182aj.Wf(d<t 
from COClj and o-anisidine (M.; Conrad, B. 21,* 
1649). CrysAls, v. soJ. alcohol. * 

Di-p-ozy-di-phenyl-nrea. Di-methyl de¬ 
rivative CuHuNjOj. [234°]. Prisms or 
needlei (Lossen, A. 175, 295; Pieschel, A. 17S, 
312). V.^1. sol. hat alcohol. * * 

*3-OXY-PraNYt-VA15pIO ACID 0„H„0, 


acid. [134°]. Formed from benzoft aldehydb, 
Bodfunj isobutyra.o, and isobutyrio Anhydride by. • 
Pe^ns’s reaction (Fittig a«Jayne, A. 216,149; 
Ott, A. 227, 61). Needles, si. sol. cold watmr, 
(Split up at 150° inte COjiand phenyl-butylena.— 
BaA’ 24 ^.—CaA', 4sq: plates, uh sol. watar, 
Aeetyl derivative. [137°]. Monoolinlc 
crystals (from CS,). Yields ■Ba(OuHuOJ, ietf 
and OaA', 3sq. * 
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Anhydride CjjH^O,. [ISS'’]. Priama. 
Iio-butyryl derivalive. [66°]. Needles, 
V. al. sol. water. Tiolds Bs(0„U,,0t)| 2aq, 
OaA', 2a(}, and AgA'. 

P-Oxy-phenyl-n-valerio acldr 
CACHrOH,.CH(OH).Cri,.00,,H. [131°]. Hlot 
by boiling fl-atyryl-propionic acid with^aOHAq 
(Fittig, B. 24, 84). Prisma. 

8.0xy>phenyl-yalerio acid 
CH,.CH(OH).OH(CH,Ki).CO^. ,[163°]. Got 
by reducing ranzyl-aleto-ncetio ether (Ehrlich, 
B. 8,'i036 i A. 187,26). Noedi js (from benzene). 
—BaA',‘-2aq.-£n(OH)A'.-Cu(OH)A’. 

, ■v-Ozy.ibplienyl.Talerlo acid ' 
CH,roq(OHj.OH,,CHPh.CO,H. Formed from 
a-phenyi-|-acetyi-propionio acid by red&ctio^, 
iWth sodium-amalgam (Weltner, i>jB. 17, 73). 
The free acid at once forms the oilji anhydride 
0„H,.i0j.—Ca(0„H„0,)j aq: crystalline.- 

7 -Oxy-y-phenyl-iBoyalorio acid. The oily 

lactone OA.CH<^’^“®>CH, is mode by 

wa«a!r’. 6 <'q^bB>mo- 7 -ph*nyl-isoviilerid acid with 
aqueous Na,CCl, (Fittig a.’Licbmann, A. ^256, 
271). It yields Ba(C„H„ 03 ),. 


sen, B. 16, 1966), and fijjm e-sulpho-phthalm 
acid (Stokes, Am. 6, 282). Got alsoofrom c- 
Amido-pbthalic acid (Bernthran, B. 20, 037)< 
Priafas (from water), T. sol. alcohol and ether. 
Coloured ted by Fed,. Forma a fluoresoeto 
wljen heated with reaorcin.—KHA": needles.— 
AgA": b 1- sol. hot water." 

AnApdridflC.H,(OH)<^^0. [o. 148°]. 

Formed <hj; heating the acid. 

MeSrSyl derivative C,H,(OMe)(0O.,H),. 
[160°]. Formed by oxidat\pn of c-methoxy- 
tolnio acid with KMnO,. Minute prisms. 

Anhydride of the meth%d derivative 
05H,(0Me)C,0,. [87°]. Needles (by sublimation). 

i-Oxy-phthalic epid C(,lI,(OH)(CO.,H). [1:3:4]. 
[185°] (Rte); [S03°]. (Claus). 8. 3 at 10°. 

Formaiion. —1. From i-amido-phthalic acid 
by the diazo-‘feaction (Baeyer.B. 10,124,1079). 
2. By oxidising i-mothoxy-o-toluie acid with 
potassium permanganate, and heating the re- 
sultingC,II,(OMe)(CO,_,H),with Jiydrochlorio acid 
(Schall, B. 12, 816)i!-^ 3. By potash-fusion from 
Ci,H,(SO,NH,)(CO..H) „ which is got by oxidising 
/3:4:1] and [.5:2:1] Ojl,Mc(SO,NH,)((iO.,H) (Ja- 

s_ t-> -a a art\ A _wvK4Kn_ 


bzy.phenyl-yalerio acid. Methyl deriva- !'cobsen.,il. 14,42).—4. liy fusing i-sulpho-phtha- 
i.,.CII,.CO,H. Got lie dc id with 1 


tive 0,H^OMe).CHrCH,.CH,. 
by reducing C,n,(OMe).C|H,.Cb,H with sodium- 
anialgam (Perkin, C. J. 39, 438).—Oil.—BaA'.,. 

> D^-oxy-plfenyl.Talcrie acid. Methylene 
derivative C|.,H,,0, i.e. 
CH,0,:C,H,.CH,.CH,,.CII,„CH,.CO,H. Piperhy- 
dronic acid. [96°]. Made by reducing (i;)-hydi o- 
piperic acid with sodium-amalgam (Fittig a. 
Buri, A. 216,178). Thin l 4 )Ji)les (from alcohol).— 
CaA', aq: v. si. sol. cold water. 

DAzp phenyi-valeric acid 
0,H,.l!P(OH).CH,.CH(CO.H).Cn(OII).CH,. Tljp 
oily anhydride of this acid is got by reducing 
phenacyl-acetoacetic ether (Wcllner, B. 17, 62). 

Tri-oxy-phenyl-valeric acidj Methylene 
derivative 

Cli0,:0,HrCH,.CH(0n).CH,.Cn,.C0,H. [9.5°]. 
Made by reducing with sodium-amalgam the acid 
CH,0,:C.H,.CH,.CO.ClI,.CH.,.CO.,H (Weinstein, 
A. 227, 38). Crystals, ra. sol. hot water. Yields 
an oily lactone.—BaA'^ —AgA': flocculent pp. 

Tn-ppy-axy-di-Bhenyl-valerio acid^ Di¬ 
methyl derivative 

c.H,(OMe).OH(OH).cn,.cn(co.it).cn,c.n.ojta 
The lactone [83*] is got by the action of sodium- 
amalgam on its bromo- derivative [13G°], which 
is formed by dissolving Si-bromo-di-p-ipcthoxy- 
ki.&MtB^iValeric acid in HOAc (Fittig a. Bjlitis, 
^. 2o5, 805). It yields a gummy Ba salt. 

Tetrn-bxy-phenyl-valejio acid.*Af ethylene 
derivalive 

CH,0,:C,H,.OHrCH(OH)iCII(OH).CH.CO,n. 
[128^. Made by oxidising (a)-hydroniperio 
acid with KMfiO, at 0° (ftigcl, B. *20, 416). 
Slender crystals.—BaA',.—AgA': 'needles. 

Anhydride G,,ir„0^ ^104-5°] 

* An iwuMTie acid 
CH,0.:0,H^CIl,.CHrCH(0H).Cn(0H).Q0.,H 
[166°], formed by ,oxidiaing (8)-hydropiperio 
add, yields the salts CaA', aq and AgA'. 

iic/erencs.—Txina-nooHq - oxY-PHaNTn-TALHf 
UO ACID. 


12] 37, 194).—6. By, fusing di- 
i sulphonic acid with potash (B6e, 


c-OXY-THfeAMO ACID 0,H,| 

[1:3:8), [ 0 . 200°], S. 20 at 17° 

(otash-fuspn from its methyl derivative (daeob. 


Nnt)H (tiiaebc a. lice, 0. J. 49,524: 
B. 18, 11.30, oioao).— .5. By fusing di-chloro-(a). 
naphthoquinone enlphonic acid with potash 
(Clans, J. pr. 
nitro-n.aphthol I 

M. 233,230). • » 

Properties, —Needles, si. sol. cold water, sol. 
alcohol and ether. Gives a yellowish-red colour 
with FeClj. Dilute llCl at 180° forms »i-oxy- 
benzoic acid. Gives the Onjrosce'in reaction 
with resorcin at 200°.—Ag,A": tufts of needles. 
Methyl ether Uo-h". [102°]. Plates. 
Anhydride C.H.O,. [165°]. Made by 

heating the acid. 

Methyl derivative C,,H,(OMe)(CO.,H),. 
[138°-144°]. Needles. Forms on heating an 
anhydride [93°].—Ag.,C,H,0,: cprdy pp. 

s-Oxy-isophthalic acid C,H,(OH)(CO.;H), 
[1:3:6]. [288° cpr.]. S. -0305 at 6° ; 19 at 99°. 
Made by fusing s-sulpho-isophthalio acid with 
potash (Heine, B. 13, 491; Lonnies, B. 13,706). 
Got also from ru6gallia acid by potash-fusion 
(Schredor, M. 1, 437), and by the action of 
nitrous acid on s-amido-isoplithalic acid (Boyer, 
J. pr. [2] 25, 615). Needles (containing 2aq), V. 
sol. hot water, alcohol, and ether. - BaA" Saq.— 
Cu,(CsH,0,), 4aq.—Ag,A". -AgHA": needles. 
Di-methyl ether [ip0°]. Needles. 

Di-ethyl ether'EtJi.". [10.3°]. Prisms. 
c-Oxy-isophthalio acid C,H,(OH)(CO,H), 
[1:2:6]. [239°]. 8. 8 aC 100°; -14 at 24°. 

' Formaiion. —1. Obtained by potash-fusion 

from(2/i,6)-aldehydo-oxy-benzoio acid (Tiemann 
a. Beimer, B. 10, 1562), a#d also from the acid 
[1:2:6] C.H,(SO,NH,)(CO,H), (Jacobsen, B. 11, 
Crystals. d902j.—2. From (l,2,6)-msthoxy-tolnic acid by 
oxidising with KMnO„ and heating the resulting 
0,H,(OMe)(0O,H), with HCl at 160° (Schall, B. 
12, 826).—3. In small quantity, in the prepara¬ 
tion of the following isomeride, by the aejion of, 
CCl, and KOH on saticylia acid (Hasse, B. 10, 
2186).—4. By oxidising a-ntiphthol with CrO,, 
and HOAc (Miller, A. 208, 247).'->6. Prom c- 
^mido isophthalio ^her (M.). 

Pn^perliee .—Needles (cantainlng v. soU. 


.. :H), 

'btained by 
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attor drying 

5v.iSS i V v’^‘ •9°*?^“red oherry-red by FeCl,. 
Forma *alioyho ^d when strongly heated.. Its* 
Mlntions exhibit bluish-violet fluorescence.— 

Ag^ : minute plates.— EtjA": oil. 

Hono-methf/l ether • 

160 under pressure (Hahle, J. jpr. 44, 6). 


W. Jjf, 44, 6), 
Grouped needles, which melt under/water. 
Colored red by FjCl,. Gived*SaA' as colourless 
needles. • 

dctfioatioe C.H,(«Me)(CO,H).. 
[218®]. Jrisms, sol. hot wtcr. 

[1:2:4]. [300°]. S. -oJ at 1^°; ^625 at 100°. • 
FormatUm.—l. Py potash-tusion fr#m (2,1,4). 
and (4,l,2)-aldehydo-oxy-benzoio wsid (Tiemanii 
a. Beimer, B. 10,1602), from m-xylenol (Jacob¬ 
sen, B. 11, 377), from m-xylone sulphonio acid 
l^msen,B. 11, 580), from 0,H,(SO.,NH,)(CO,T.T)., 
(Bemsen, Am. 1, 131), and from benzoic acid 
(Barth, M. 3, 803).—2. By the action of KOH, 
dilute alcohol, and CCl, on salicylic acid (Hassc). 
8. By heating 0,Hj(ONa).CO.,Na [1:21 or [l:4f 
in a current of COj (03t,V. pr. [2] 14, 0#, 15, 
801; Kupferberg, J.pr. [2] 16, 42ty. 

Preparation.—Aiaixtate of 0„HjONa (3 mols.) 
and C„H,OK (1 mol.) is heated in a current of 
COj at 300 . The yield is 30 pfc. of the phenol 
used (Oii). • , 

Properties.—Needles, si. sol. water, insol. 
chloroform. Not volatile with steam. Itsagueous 
solution is coloured cherry-red by FcCl,. Yields 
salicylic acid and phenol when distilled. Br 
yieldstri-bromo-phenol on heating.—Na.,A"aq.— 
Caj(0,H,0,)j 6aq. — CdA"5Jaq. — Ag^A". — 
AgHA": needles. 

Methyl ether [00°]. 

Mono-ethyl ether 

C.H.(OH)(CO,H)(CO,Et) [4:3:1]. [195°]. Made 
from [4:1] 0A(ONa).CO.;Et and CO., at 170° 
under pressure (Hahlo, /. pr. [2] 44,12). Mono¬ 
clinic leaflets. 

Di-ethyl ether EtjA". Tfl2°]. 

Phenyl ethyl ether 

O.H,(OH)(CO,Ph)(CO.Et) [4:3:1]. [65°]. Got 

from HEtA", phenol, and POCl, (H.). 

AZiide O.H,(OH)(CONH,),. [250°]. 

Methyl derivative CfHfiy [261°]. 
_Ox^isophthalic acid. IXexahydride 



1 by saponifl- 

.. ... -140°] which is 

the product of the union of prussic acid with , 

OH;;OH(Ca,H)>™«rB'‘®y«»-Tutein, B. 22J 
2186). Nodules (from alcohol).—AgA'j. 

Si-oxy-phthalttMid. Methyl derivative 
OA(OMe)(OH)( 0 O 2 H) 2 . Normethylhemipic 
acid. [225°] (Wegscheider,itf.8,378). Madeb& 
warming hemipio acid with cono.HlAq (Liechtf; 
^ Stiml. 7, 161; Beckett a. Wright, G. J. 29, 
AU. Nodules (containing 2aq). Melts at 160°- 
168° when hydrated. V. sol. water and alcohol. 
Coloured blue by Fe01|. Yields protocatechuio 
acid when fused writh potash. The anhydride 
0^0,2at forms crystals [148°].—KHA’%q. 
Di-methyl derivative «. Hmono acid. 
Methylene derivative * 

OH/),:OA(CO,H)r [176°]. BydraiUe acid. 

A • 
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S. action of boiling polish on the me- 

th^imide [233°] which is obtained by oxidising 
(Freund a. Laohmann, B. 22, 
2325). Needles^from A<j).—NMeH,A'. [224°]. 
n *“*'*• • ^exahydride 

[180^. Got by the action of baryta 
‘*>ionro*malophthalio * acid (Baeyer, A. 166, 
366). Ptisms (o.mtaining 2aq), v. sol. water.— 
PbA'aq: peedies. , 

Be/«rcnce.*-OxvTEnBPig:HAi.io Aito. 
o ALDEHYDE , 

C,H,(OH)(CHO), [5:3:1]. [108°!. Fomed by 
boiling pw>xy-benzoio aldehyde with chloroform 
rad NaOHAq, and also, together With th*(/8).° 
jsomsride, from salicylic aldehyde in lillB man. 
ner (Voswinpkol, B. 16, 2021). Needles, s4. 
etpor, si. 8^. water, almost insol. ligrofn. 

(8)-Oxy“8ophth8lio aldehyde 
C„H,(OH)(CHO)., [2:3:1]. [88°l. Made as above. 
Needles (from water), v. sol. ligrota. Belds 
c-oxy-isophthalic acid on fusion with potara. 

Di-oxy^isophthalic aldehyde - 

®« 25 (OII)s(CHO)j. . Kesorcylie • maSHH^e. 

XT t’. action of ’chloroform and 

NaOHAq on resorcin (Tiemann a. Lewy, B. 10, 
wT^x* 2368)., Needles (frorh hot water)! 
With alcoholic aniline it yields yelfbw crystals 
[199°]. Phenyl - hydrazine acetate *forui 3 
0«Hj(OH),(CIIO), [c. 230°] (Rudol(*.A.248,105). 
Yields a dioxim [200 '] (Ararcus, B, 21, 3ii«2). 
Methyl derivatives 

0«Hj(OSJe)(OH)(CHO)j. Two isomcrides, [179°] 
and [89°J, are formed from [1:3]0.H,(0M6)(0H), 
chloroform, rad NaOHAq. 

OXY-PHTHALIDf; C.H.O, ».«. 

C,Hj(On) [222°]. ’Got tf reducing 

^xyphthaliraide with tin and IICl, treatfng with 
Citrous acid, and heating the resulting nilros<A 
oxy-phthalidJim with NaOHAq (Graebe a. It^e, 
C. J. 49, 526). • Prisms or needles, si. sol, ether. 

OXY-PHTHALIMIDE C.H,(On}<®®>NH 

or C.n,(OH)<;®|™)>0. [290°). Formed by 

saturating f-oxy-phlhalio acid with NHj (Bde, 
A. 233^32; 0. X 49, 525)* Yollqpr crystals, si. 
sol. ether. When reduced by tin and HOI it 
yields a product from which a nitroso-compound 
[170°] may be prepared. • 

OXY- DIPHIHA Ligb 0,.H,0. U. . 

Made by be&ting phthalide with i-oYy.phthalic 
anhydride and NaOAo at 200° (Graobe a. Guye, 
A. 233, 244). Needles (from HOAo). 

A, dfl-oxy-diphtbalyi [260°] appears to be 
formed By ^solving di-cbloromiphthalyl in al- 
cAioUo potash (Ador, A. |{64, 245). 
’DI-OXY-FBOF^NE v. Propvlenb uiivaot,. 

. DI-OXT-PBOPANE TBI-CABBdXYXIO Ato> 
C,Hs[OH),(COjfI),. Formed by oflidation of iso* 
saccharin with HNO, (Killhni, B. 18, 688). Oo- 
, lourlesp 8/tup. By HI it is reduced to glutario 
j*aoidO,H,(COi)rt-A'»H,Ca: small pr&na. 

An^omeilc acid, formed b;f boding ohloro* 
oitrio aoid with lime, forms the Baltea^A."',9aq, 
Ba,A'",6aq, and O^O.H.OlBaq (Pavolleok, A. 
178,167). The same acid.yufldjng lajA'^lf^, 
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oocnra in b««t-root jnice (Lippmann, B. 16, 
1078). . 

W^oxy-propane tri-carboxylle acid 0,H,0, 
U. C!O^.OH(OH).OH(OHi.C(pH)(CO,H),. Got 
tv oxidising mannite with nUalW KMnOJ^abst, 
J. 1880, 611). YiMds a soluble HH, salt. 

OXT-FSOFANE FH08FH0NIC A«1D 
0,H.P0, As. CHEt(OH).PO(OH)j.. [162°]. 
Fonned from propionic aldehyde and P01„ lot 
lowed by.water (Fosslh, M. 1,21)).’ Plates, v. 
■oi. water.-^aA'\ ' r ^ 

OXtPBOFARE SFIPHCfiJIC ACID 
C,H,(OH)(SO,H). Formed from n-propyl alco- 
' bol And Suj, and also by boiling allyl alcohol 
with aijneous EHSO, (Max Muller, B. 6, J.441}. 
1'he same, or an isomeric acid, is got from prd- 
pylene oxide end NaHSO, (Erlennfeyer, A. 158, 
■260). The K salt crystallises in sirt.ll needles. 

Oxy.propane disulphonic acid 
CH(pH)(C!^SO,H)j. Formed by boiling glycerin 
diohrorhydrin with aqueous KjSOj (Schauffelen, 
A . 148i Jit) and, in like‘manner, from epichlor- 
hjreSrjPCzsthke, J. pA [2},1,86; Z. [2] 5, 613). 
Syrup.—KjA"aiq: trimetric octahedral o?f':c = 
•41: -iOil.—BaA''2aq: m. sol. walfcf.—PbA" 2aq. 
»-Ag,A": crystals, V. sol. alcphol. 

Re/eiin :e.— Cutono-oxir-FBOPANB sunppoNio 
sctn. ' 

* THI-OXY^PEOPENYI-BEEZElfE. Tri. 
' metkyl derivative 
[l:2:4:6]C,H,(OMo),.Cn:CHM6. This is the con¬ 
stitution of aaarone( 2 .c.) (Eykmann, B. 22,3172). 

OXY-FBOFENYL-BENZOIC ACID ' 
C^j{0,Hj)(0H)C0jH [4:2:1]. Propenyl-salicylie 
acid. [146°]. Formed firm oxyisopropyl-sali- 
cylio acid C^,((JMe,OH)(OH)COjII, by elimina¬ 
tion V HjQ by warming with dilute IICI. White 
slender needles. V. sol. alcohol, ether, and CSk, 
si. sol. water. Sublimable. Volatile with steam. 
Gives a deep reddish-violet colouration with 
Fe,Glr By sodium amalgam il is reduced to 
oxy-cuminio acid C,H,Fr{0H)C02H [4:2:1]. 

Salts.—A'Ag : sparingly soluble white 
crystalline pp.— A'jCa 2aq: small green crystals, 
nearly insol. water. 

Folymcride (C,oH|„0)x. [230°]. Formed by 
boiling oxy-propenyl-benzoio acid with strong 
HOL SmalPwhite*irystale. M. sol. hof acetio 
add, alcohol, and ether, insol. water and CS... 
Gives a deep bluish-violet colouration with 
Fe,Clr Hot volatile with steam.—(CuA" IJaq)^. 
—(AgA')x: white pp. (Hpymann a. E&nigs, B. 
19,S818;20,28«0). r t 

ttPW’BOFIOHAUIDINE *' 

CHrCH(Qp).C(NH).NHj. 

The hy^oohloride BIHCI is mrmed firom 
(OE^CH(OH).C(Nll).OO.H„) HOI, and alcoholic 
HH. (Pinner, B. 23, 2947).e Needles; converted 
by A^O| into B'HNO, [84°], v. sol. wa ten 
OXY-FBOFIOHIC ACID « LxfTio Aom and 
HTDnAOBVuo ActD. also Baouo-, OBLOifh-, 
and Ibno-, Oxt-pbopiomio ACips. *. 

DI-ozy-])h>plonieaoidv. Giivobbio, Gnvoxv^o, 
Pnttvio, andrOnvcmio Acms. 

o-OZY-FBOFIOHK) OBIHAIDEEYDE. Tru 
methyl derivative 0,H,,0, As. « 
CIHrOH(OMe).OH(OMe)|l (l48°). S.G. < -eAS. 
Formed by hWisg acrolein' (9 vou.) with methyl 
■leohol (6 VoU.) and HOAo (1 voL) at 100° 
(Alsbew, 1864, <496). Inqmd, with pleasant 
ii|sU,al.ad'. water. 


TrMItylderivatifbe (186°). a,G. kfOO. 
On-FBOFIomO IXIDO-UOAXYIi ETHBB 
‘OH2,(3H(OH).OfflHJ.OO.H„. * The hydro- 
chloride B'HCl [69°], formed by theaotion of 
HOI gas on a solution of aldehyde-oyanhydrin in 
isOamyl alcohol, orystallisear in thin needles. 
The holhSlogous OH2.CH(OH).0(NH,01).OO.H, 
also melts at 69° and gradually decomposes form¬ 
ing lactemide and ammonium chloride (Pinner, 

B. 2aMn). 

OXYFBOPYl^AUIDO-BEHZOIO ACID 

0A(CMe,0H)(NH2)002H [«2;1]. [168°]. Made 
by reductioaof nitro-oiypropyl-benzoic add with 
EeSO, and ammonja (Widman, B.^ 19, 271). 
Prisms. Exhibits blue duoresoenoe m ethereal 
solution. '■ '■ 

Acetyl de^ivitive 

O.H,(0,ir..Om(NHAo)002Bf. [174°]. Trimetric 
tables, V. sol. hot alcohol. 

Oxypropyl-amido-benzolc acid 

C. H,(OMa,OH)(NH,)(CO-H) [4:3:1]. Made by 
reducing the oorrespondmg nitvo-acid (Widman, 
fl. 10,2570; 17,’ 1305). Prisms, v. sol. alcohol, 
V. si. sol. other. With ClOO-Et it forms 

/C„n,(0Me2OH)(NH.CO.,Et).0O2H [lC7°] and 

O.,,lir.0l2O, [above 300°] which is converted by 
liiSd, into CO(NH.C,H 2 (CMe,OH)(CO.,H)),, 
Acetyl derivative. Crystalline, 
a OXY-PBOPYLAMINE 

Cllj.CH(OH).CiT,NH 2 . A»»«fo-iso-w5pyJ-ofcoftoI. 
130°]. (176°). Formed f^om aUylatpine and 
H^SO,, followed by water (Liebermann a. Paal, 
B. 10, 631). Needles. 

Beneoyl derivative 

CHj.CH(OBz).CH 2 NH. 2 . Got j^y boiling brqmo- 
propyl benzamide with HBrAq. Oil, v. sol. 
water. Converted into CH,.CH(OBz).OH 20H by 
nitrous acid. Boiling NaOHAq converts it into 
the isomeric CH,.CH(OH).Cn 2 NHBz [93°] 
(Hirsch, U. 23, 970).—C,.H„N02HBr. [183°]. 
Needles. — B’C.HjN^O,. [189°]. Needles. — 
B'jHjPtCI,: yellow needles (from water). 

C-Oxy-propylamine CH 2 (Or.).CH,CH^H,. 
Formed by heating bromo-propyl-phthalimide 
with dilate (l:2f H.,SO, for 6 hours at 200° 
(Gabriel, B. 21, 2672). — B'jH^PtOl. t ycUow 
plates.—B'IIAuCl<: plates. 

Sulphuric acid derivative 
CH.,(O.S02H).OHrCH,NH,. [221°]. Formed 
from 8-bromo-propylamintf hydrobromida and 
aqueous Ag.,SO, at 100° (Gabriel a. Lauer, B. 23, 
91). Prisi-is (from warm water). Indiftercat 
body. 

_ Beneoyl derivative NHj.C,H,.OBz. 
Liquid, v. sol. water. Formed from phenyl- 
pentoxazolino and HBa (Gabriel a. EUeldt, B. 
24, 3216). Yields B’HBr [135°], B'^tOL 
[205°] ^d B'C.H,N,0, [178°]. 

Phenyl derivative PhO.O,HrNH,. 
(242°). Got from phanoxy-propyl-phthidamio 
acid and HOI (Lohmann, B. 24, 2634). Yields 
' B'HCl 1.168“] crystallising in shining plates, and 
PhO.C,B[,.NHBz [118°]. Cyanic acid forms 
PhO.O,H,.NH.OO.NH, [114°]. ® 

Oxy-di-propyl-amine (0,H,0H)(0,H,)NH 
(176°). [80°]. 8.G.«-9018. Prepared by heat-. 
mg propyl-allyl-amine with ]p[,S 04 andMuring 
the product into water (Liebennam a. &tal, B, 
16,681). Needles. B'.l^tCL 3aq : IfflorswienA 
I Ozy-tri-propyl-aaine (0|H,0H)N(0,B,)r 
Got'by heating di-propyl-s^l-aouna iMifa 



_ 0X'J®^0P^L4lMYt.AMINE C^ NO i.«.* 
(I^,0^(O.H{,)NH (o. 200°). [0.2°]. ' Portied 
by heabM allyl-amyl-amine with aso, and 

Pa^, B. 16, 63y. Solidifies to long fidetieedles. 

(^•HiOjWCjHjOH). (243°). Formed from 
propyledw ohiorhydrin and di-isoamSarnino 
(Louise, A. Oh. [6] 13, 433). ffil, si. soifWater. 
Inactive to light-aB',HJ>t01.: orange crystals. 
Xne acetjl and o^zojl derivatives form crystal- 
Matter being Ca,^NOAC,0,. 
(ttY-MOPYX-BENZElfE v. Pnojvii-PHBNoi 
and PHENTi-PBopn, aloBhol. • 

Bi-ozy-propyl-benzene • • * 

0a.CH(0H).CH(0H).0^,. [63°]. Slade from 
phenyl-propylene bromide by successive troat- 
mant with EOAc and alcoholic potash (Zincke, 
B. 17, 709). Tables (from ether ligroin), v. e. 

^ ““*® aparingly soluble isomeride 
[98°J, made from phenyl prdjiyrene bromide by 
bo^g with aqupous K,CO„ crystallises froiil 
^ ether m nnnoclinio tables. I 

• Tri-ozy-propyl-beazenei Propvl^yro- 

OALWL. • 

. Tetra-oxy-propyl-benzene. Methylene de- 
‘5H,(0H).CH(0H).CH,.C„U,0.,CJf,. 
[83 ]. ForiBed from safrol and dilute KS'ln'O, at 
76° lTiep|ann, B. 24, 2881). mite needles, v. 
sol. boiling water and ether. Yields piperonal,*| 
piperonylic neid, and Cn,0.:C,H,.CH..COjn on 
further oxidation. Phenyl cyanato forms 
Ca,0,:O.H,.OHj.GB,(O.CO.NHPh)j[127°]. 
Acetyl derivative 

•HaO^O,H,.CH,.CjHiOAc),,,. (240° at 18 mm.). 

oxy-peopyl-bXnzene SBIPHONIC 

AGIO Me.jC(OH).0aH,.SO3H. Got from cumene 
p-sulphonio acid, KOH and KMnO. (E. Meyer. 

A. 219,302). ' ’ 

Salts.—KA'.—BaAV Splits off H^O at 140°. 
“FbA'j. SpUiA off 2H3O at 110°, probably 
forming lead propenyl-benzcne sulphonate. 

Beaclion, —PCI3 followed b^aammonia forms 
the amide of propenyl-bcnzeae sulphonic acid 
[162°]. 

oxy-o-isopbopyl*benzoic acid 

0Mej(»H).0,H3.C03H. The salt KA' [197°] is 
, formed by the aotidn of cone. KOHAq on di- 
methyl-phthalide (Wisliconus, A. 248, 69). The 
free acid is unstable, at once forming di-methyl- 
phthalide [68°]. 

Ozy-p.isop»opyl-benzoie acid 
0Me3(0H).0.H3.C03H. [150°]. Formed by 

oxidising ouminiO acid,pr cyraeue, with alkaline 1 
KMnO, (B. Meyer, B. 11,1283, 1790; A. 219, i 
248; Bemsen a. Emerson, A. C.J.l, 207; Wid- * 
man, B. 19, 683). *^in triclinia prisiira (from 
water), v. sol. alcohol. and ether. Gives no 
colour with FeOl,. Yields terephthalio and, 
acetyl-benzoio acids on oxidation by OrOJ. Boiuf 
ing HOlAq forms two isomeric propenyl-benzoio 
ao^s. — BaA', aq. — OaA', 2 Jaq. — OuA', 3aq.— 
AgA* daq: ciystalUne pp 


BI-OXY-ISOTROPyL,.Kp£Eramjt^ 


• VAjrBbOAAUia |ipe 

An liomerie or Identiesl aoid Is got by boiling 
bromo-propyl-benzpio aoid with aloohohopot^ 
(OsumpeliL 8,478). , 

laometlaea v. Ontouimna acms. 
IM-osy-isopropyUbeiuoie aoid , 

<5lft{OMo,OH)(01^.COJB [1:9:41. [W«]. ■ 


Formed by the action of nitrons aoid on o: 

“id (Widman, B. 

.1^' (irom water), v. sol. alcohol a 

ether. Coloured dark brown by Fed,. , 
Si-ozy-isopn^yl-benzoio acid 
C,H,[CMe3OH)(0H).CO3H [1:3»4]. [180°-186 
Formed ^ oxidising oarvaoryl-snlphurio n< 
onin?.’'’® KMnO, (Heyraann a. KOnigs, 
19, 3310). Flat needles (from water), v. e. s 
Alcohol.—OuA^aq.—AgA*: needles^ 

y DI- ISOPBflPYt-DI- CiQlBOXY-I 

PHENYl-AilOPllANlC ETHEB 0,.H. N 6 i 

mcoM)eAmo..on).Go^ • 

CO.NH.O,H,(C.Me.,OH).CO,ja *0®' 

Fotm^, with CO(NH.C„H,(CMe,OH).COJIl*ai 

0O.^tTNH.OA(CMe3OH).WW*,^ ti 

action of dCOjEt on oxy-amido-isopropy 
benzoio aci# (Widman, B. 17, 1306). Tabl, 
(from^HOAo), almost insol. water. 

OXY.PEOPYLENE-DIAMIJrE 0,H N G i 
CH(0H)(CH,NHJ, Formed from glyceS d 
ohiorhydrin and aloohblio NH. [Clause 10; 
3C).-B"H,Pt01,. , • 

. A -•methyl - Dl 

^INEC,H,(OH)(NMe3)3. (170°-185°). Forme 
^ heating s-dichlqrhydriu with NMe,BL(Beren( 
B. ITii 610). Liquid, v. sol. water. • 

Benzoyl derivative. Crystalline. * . 

OXY-PBOPYL-ETHYX-AMINE* v. Ejaii 

OXy-PSOPTL-AMraE. • 

OXY-PBOPYL-MALONIC ACID 
C03H.Oa(CH..CHMeOH).CO,H. The free aci 
at once splits off water, leaving the laetonio acid 
riie salts BaO,H,O,0 CaA", and Ag-A" may 
however, bo prepared. 

Lactonie acid 0,H,0,. Sot by romftnini 
ailyl-malonio acid with IlBr, and boililft tli 
produet with water (Iljelt, B. 16, 621; A. 216 
a»). Syrup, V. sol. water, si. sol. other. Yield 
Bo(C„H,0,), crjiistallising in soluble plates. 

Di-oxy-propyl-malonio acid 
(CO3H)rCH.CH3.CH(0H).CH30H. The freeaoh 
in aqueous solution remains unchanged at 16° 
but at 100° it splits off water, forming a lactonii 
aoid whose barium salt is (0„H,O,),Ba. 

Salts.—BaA". Got by boiling' di-bromo 
propyl-gaalonio acid with baryta (Hjelt, A. 216 
68).—AgjA": flcceulent pp. 

Di-oxy-di-propyl-malonio aoid 

(CH3.CH(0H).CH.,).,C(C03n), • 

IHlactone C.II,.B,. [106°]. Obtained 

from di^ctllyl-medonio acid by qgaporating with 
oonc.HBrAq (Hjelt). Thin plates (froi^ilgcJlol), 
long needles (from water), or trimetrio crystals 
(from oono.HBrAq).o:6a! = -61:l:-9#. Warm 
baryta-water forms (C,H,0)3CtCOJ38, which on 
heating splits up into BaCO, and the neutral 

laotorib «,H,O.CHj:;;®®°-°™®^. 

^ Reference .—Di - beoik^- i>i-oxy-di-probyl- 

MA]ft)NIQ kCU>. 

^DI-OXY-ISOPB^PYL-TBIHETHSIENB «>■ 
oaUedfCHft<g^;Og? (128°). 8*10. Formed 

from isobntf no aldehyde and ethylene glycol by 
heating in a sealed tube (Loohert, Bl. [2] 48, 
716). Liquid, lighter than wate« v. sot. alcohol 
and ether. .Decomposed by water dt 100° into 

0,H,Br.OH(OH.OH),(o.l87°K * * 
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oxr.PBOpyi^]?HBinrL.AOETic acid. 


a.0XT^PB0PTt-PHEir7L-ACEII0 ACID 

O.H,(C,H,).OH(OH).CO^. [I 58 ’]. 
S. ’19 at 21°. Formed from ouminic aldehyde, 
HCy, and Hd (Baab, B, 8j 1148 j Plflohl, 
B. 14, 1316). Small needled (from watpr).— 
BaA',4aq.—PbA'i.—AgA^ stellate needles. 

OZY-ISOPBOFTI..I)IPH£irnj:irF.KEION£ 
OABBOXTLIC ACID OpH,,©, i.e. 

®’<o!i^We,OH).cOjH [5 S; 

Formed by mtidisingreter o-qninone with alkaline 
KMnO, (Bamberger a. Hooker, B. 18,1030,1760; 
A. 229, 150). ‘•Fellow plates, si. sol. ,pold water 
> and,etheri>-]]. sol. alcohol.—BaA'^sq.—CuA',— 
AgA'), yellow floccuUnt pp. 

Oxin': Not melted at 270°. 
TKI-OXT-rEI-PHOPYL-PHOSI HINX. 
Hydrate PH(0H)(CH(0H).0,H,)i,. Formed by 
the action of cone. EOHAq npon (0,H,0)„PHI, 
whioji is got, together with the crystalline oiy- 
propylo-iodide (C,H,0),PI by dissolving PH,I in 
p ropion lc,aldehyde at 0' (De Girard, A. Ch. [6] 
2,'TSp‘^yrnp, si. sol. I.ater. 

OXY-PBOKZI-PHTHALiMIDE C„5;,N0, 


(a)-methyl-pyridine and"-'acetic aldehyde (Ii.). 
liquid, si. sol. water. — B'*HJtOL [189°1. 
fSmjil tables, si. soL water. 

Oxy-propyl-pyrldine 0,H,(0H(0H)Et)N. 
(216°), Got, together with coniine and anotW 
body [69°], by reducing (a)-pyridyl ethyl ketone 
with sAdfam-amalgam at 80°-40° (Engler a. 
Bauer, B. 24, 2632).—B',ftPtCl,. 

Oxy-propyl, pyridine. Tetrahydridt 

[67°]. (274°). 

Hade by heating 3-amido-aipropyl-valerio acid 
to 2J0° (Afghan, B. 23, 870l). Flat .snowy 
peedles. ' 

' OXY - PBOPYL C PYBIDINS DIAYDBIDX 
QABBOXYLIC ACID v.'Monanuio acid. 

(Py.3)-0X\.(B.8).I80PB0PYl-ftDIB0UNB 

CPr:CH.C.'N^:ciGH ‘ [169°]. Made 

by boiling the hydrochloride of phenyl-o-amido- 
oamyl-acrylio aoid with water and a few drops 
of HCl for 6 hours (Widmun, B. 19, 264). 
Needles, v. sol. hot'alcohol, si. sol. hot water. 

.. .. . Oxypropyl - quinoliqe. Dihydride 

i.«. C,H,;Cj 03 :N.CHyCH.,.CHjOH;'Formed from lGH:CH.0.CH..GH, rioAoi w.,—...7 1 , •, 
ahromo-propyl-phthalimide and hot cone. KOHAq CPr:@H.O.NH'.CO Pormea.nyintra- 

(Oabriefac Lauer, J3. 23,87).'Needles (from Aq). molecular change, by reducing the preceding 
Pi,\enpl def-»t)ati«eC,H,: 03 O,:N.C,H,OPh. body, and Also from nitio-n-cumyl-propioni! 
[b 8 °]. Fonped from the bromo-propyl- deriva- | acid (Widman, B. 19, 2778). Prisms (from 
Uve 'Ot phenol and potassium phthalimide at | benzene-ligroiik), insol. water. 


220 °(Lohmann,B. 24,2633). Needles, converted L 
by KOH into Ph 0 .C 3 H,.NH. 00 .aH,.C 03 Et ^ 
[134°] a white crystalline powder. 

OXY-PBOPYI-PIPIBIDINE 
C,H„N.O,n,.OH. So-caVkid ‘ piperprcmjlalhine.’ 
(194SJ'. S,G. !l;947 ; 12 -936. V.D. 4-79 (obs.). 
Ma^ frooi piperidine and propylene chlorhydrin 
(Ladeoburg, B. 14,1880,2407; 15,1144; Lauti, 
,JS. 17, 680). Liquid, sol. water.—B'HAuOl,.— 
B'sH^PtCl,.—Mandelate: dilute HCl forfilB 
C„H^O„ which gives B'HAuCJ,. 

Acetyl derivative CjH^NO.—B'HAuCl,. 

Bemoyl derivative 0,n„N.C,Hj.OBs,— 
B'HAuCl,.—B'CjHjNiO,: yellow powder. 

Oxy.prcpyl.piperidine 

C,H,(CH 3 .CH(OH).Cn 3 )NH. So-caUed ‘ (a). 
pipecolyl methylalkine.’ [47°]. (225°). Got by 
reducing tlA) corrAponding oxypropyU.ryridine 
with sodium and alcohol (Ladenburg, B. 22, 
2688). Crystalline, v. sol. water, alcohol, and 
ether. Yields ih oily nitiosamine.—B'jHjPtCl,. 
[140°J1 Small crystals ifeom alcohol). 

Oxy-propylqiiperidine CiH|;CH(OH)Et)NH. 
,[l(W^.«ot by reducing h i)-pyridyl ethyl ketone 
in amyl ricohol with sodium (Engler a. Bauer, 
■B. 24,2538). Noddles. Probably identical with 
the 4'-oonhydrin in Conium macvlatum. 


Made by 


Dioxypropyl-piperidins 0,H,,NO, 
heating piperi^e with glycerin 1 
^th, B. 16, 1160). Sil^pla^s.' 

B'HAuOl,: yellow nqpdles. 

OXY-PBOPYl-PYBIDIH# C,H„NO 
CfjH,(O^Ca.CH 30 H)N. So-called ‘(a)-{«t- 
iayUilkine.’ efc. 180° at 17 mm.), formed from 
(a)-etbyl-pyridine and formic aldehyde (Lad/m- 
burg a. Adam, B. 24, 1678). V. sel. water.— 
B'HAuOl,. [71°].—B'^tW,. [142°]. 

Hexahydoide 0^„NO.—B'HBr... 

Oxyprot^Upyridine . 
Oja,(OHrOH(OH)sOH,)N. ' <a)-meolylmethyl. 
afmie.’ {176°-181° at 18 mm.). Made from 


OXY-PBOPYL-SUCCINIC ACID. Lactonio 
aoid CH..CH< 0 I^-?H 0 H,C 03 H;*‘ 

(o.260°). Formed from allyl-succinic aoid and 
cone. HBrAq (Hjelt, B. 16, 334). Crystals (from 
alcohol). 

OXY-ISOPBOPYL-SDIFHOBENZOIC ACID 

CMo„(OH).O.H 3 (S 03 H).CO^. [1:3:4]. Mfde by 
oxidising oymene sulphonio aoid, an intr^ole- 
cular change taking place. Got also from iso- 
cymene sulphonic acid and KMnO, (B. Meyer a. 
Boner, A. 220, 8 , 30; B. 13, 1495 ; 14, 2391; 
Eemsen, Am. 8 , 262).—K.,A'"6aq. Triclinia 
crystals; a: 6 :c = ■676:1:'642 ; a=»131° 14'; 

8 = 104° 26'; 7 ^ 66 ° 27'.—K,A" 2aq.—BaA" aq. 
An isomeric acid, got from m-isocymene sul- 
phonio acid, yields BaA" and PbA''. 

OXYPBOPYL-p-TOWIDINE 0„H,.NO ».«. 
C,H,Me.NH.C 3 lI,OH. [74°]. (293°oor.). Formed 
from propylene oxide and •p-toluidine (Morley, 
C. J. 41, 387; B. 16,179). Needles (from light 
petroleum), insol. water, v. sol. benzene and 
ether.— B'H.,C.,0,. [161°]. Pearly pistes. 
(o)-OXY-PYEIDIirE C,H.N01.e. 

N< 0 h 2 ;cH^®^- 

Formed by distilling its carboxylic acids (Eonigs, 
B. 16, 2160; 17, 690, 2391; 19, 2433; Peoh- 
mann, i3. 17,2384; Weidri m Strsche, M. 7,237). 
Dimetric needles, v. e. sol. water and McohoL 
Coloured red by Fed,. Yields a di-biomo-oxy- 
».e. Vqiyridihe [207°]. 

Tetrahydride 0,H,NO is. 

NH<g^^-g|^>CHr [40°]. (2667. MaieV 
distilling 3-smido-valerio acid (Schotten, B, 21, < 
2236; Gabriel, B. 28,1770)., Crystalline mass. 
Yields an acetyl derivative (238°)., , 

(8)-0xy-pyridine 0,H,NO iA. 

50 H.C(Or' 


S<J^i^>CIH. [124-6«]. Formed ky 



oxy-pyrid;nb carbqxylio Am res 


|) 0 tasli-(aj| 6 ii from ^ridine salpbonio acid 
<Pisoher a. Benouf, B. 17, 763,1898). Needles, 
V. sol. water and allohol. Coloured red by FeCl,. 
—Oxalate. [176°]. White needles. 

Acetyl derivative. (210° uncor.). »OiI. 
Ethyl derivative. Made by ethylatioa, 
and also trom bromo-pyridine and *aR!oholio 
potash (Weidel a. Blau, M. 6, C04). Oil.— 
B'^,PtCl,. [192°]. Prisms. 

Methylo-iodide B'Mel. Ncedl(#.\ 
Methylo • chloride B'lffeCl. Neeules.— 
B'jMejPtOl,: Or^^ prisms, si. sol. alcohol. 

(■y)-0xy.pyriai»e NH<^;g 2 > 1 CO. Fynd- 

one. [148*^. (above 350°^' S. 100 at 15°? 
Formed by heating ohelidniifio acid under ra- 
duced pressure at 2J0° or with watercut 196° 
(Lerch, M. 6, 402; llaitinger a. I^eben, M. 6, 
800). Formed also by distilling its cavboxylio 
acid (Ost, J. pr. [2] 29, 85). Small elllorcscent 
grains (from alcohol), prisms (containing aq), or 
trimctrio tables; ft:5:c = -65:l:l-5. V. sol. water 
and alcohol. Melts below 100° when hydrated.^ 
Converted by treatment with Mel and KOII into 

,* NMeC^gglg^^CO, a deliquescent mass J|89°] 

which gives (0„n,NO) .H,rtCl„ aq [170°], B'Mel, 
and B'.jMejPtCl„. Does not yield aS acetyl de¬ 
rivative. 

Salts. A. B',II,PtCl. aq. — 41’JI.,PtCl„2aq. 
EiBorescent monocli»iic needles |200°], con-, 
verted by boiling water into B',HjPt,.Cl|„ aq.— 
B'HNOjAgNO,: tafelos.—B'HgCl,. B'lIHgXl,. 

Methyl derivative N.^g||)^^^C.OMo. 

(191° cor.) at 738 mm. Formed from (•)')-chIoro- 
pyridine and NaOMe (H. a. L.). Liquid, sol. 
water* ^Ilfaline in reaction. Changes at 220° 
into the crystalline isomeride (v. stipva). Gives 
a deep-bine liquid with aqueous CuSO,. Cone. 
HIAq converts it into (■y)-oxy-pyridiue. — 
B',Il;PtCl„: crystals, si. sol. water. 

Di-oxy-pyriine OjH 3 (On) 2 N. [c. 265°] (K. a. 
G.); [239°] (W. a. B.). Formed by potash-lusion 
from its ethyl derivatives' and also Irom pyrid¬ 
ine disulphonio acid (Konigs a. Gcigy, B. 17, 
1836; Weidel a. Blau, M. 6,651). Needles (con- 
tainingqjaq), v. sol. water, si. sol. alcohol. 
Coloured red by FeOJ,.—B'HCl: needles. 

Mono-ethyl derivative 0,11,1^0. [128°]. 
Formed, together with the di-ethyl derivative, 
by heating dibromopyridine [111°] with alcoholio 
potash. Tabljs, si. sol. cold water. —B'llNO,.— 
B',H^tCl,: red triclinic needles. 

Di-ethyl derivative CiH,(OEt).,N. (o. 
244°). Made as above. Liquid, nearly insol. 
water.—B',HjPtCI„: yellow needles.—B'dlHgCl,. 
[106°]. Crystals (fjom HClAq). • 

.bl-oxy-pyridine. of the dihy¬ 
dride [194°J. A^, 

product of the action of hydroxylamine on tri¬ 
methylene cyanide (Biedermann, B. 22, 2967). 
Yields a di-aoetyl derivative [127°] and a dibenz- 
loyl derivative [180°]. 

Fiorate. [178°]. Needles. 
Tri«xy>pjTidine 0,H,NO, is. e 

[220°. 230°]. Formed 

Is; boiling di-oxy-amido-pyridine (glutazine) 


with oono. HOlAq (Stokes •. Von Pechmaim, 
zlm.,8, 384; B. 19, 2701). Yellowish sandy 
'powder, v. sol. hot water. On evaporation of its 
solution it is par^ converted into its anhydride. 
Fed, Jtivos a ro/^oolour. Forms with bromine 
CBr,.CO.CBr 2 .CONHj. flH,OA» at 140° converts 
it into g1nt*zine.—^BaA'^.—AgA'.—^B’HCl. 

. Oa:tm*NH<°®;®[{||>C:NOH. [196°]. 

Made by boilisg tri-oxy-^yridine oi glutpine 
with hydroxylamine hydifchlorido. Minute 
hexagonal plates ^containing aq), m. sol.^t 
water.—B'JdCl: plates. • " 

Fhenyl-hydraeide 

NiI<^Q]^^C;N.,lIPh. [230°]. •I'abies. 

Anhydride C,„H,N.,Oi. Made by boiling* 
glutazine w*h dilule H.,SO,. Minute flesh- 
colourgd prisms, si. sol. water.—BaA’,4aq: 
yellow prisms.—AgILV".—B'H]BO,.—^B'HOL 

Itcfcrences. —Li-nnoMo-, Di-ounono-, anlTOl- 
IODO-, OXY-r*HIDINE. * ^ 

OXY-PYEIDIME PAltBOXYtlCsAHl)"*** 

C,H,N(OH).Cp,H. (a)-Oxypicolinh acid. [267°]. 

^ blade by heating di-ohloro-oxy-pyridine oarb- 
okylic acid [282°] ,with HI in HOAc at 210° 
(Ost, «L pr. [2] 27, 289). Long neodics (con¬ 
taining aq) or short anhydrous needles; f. soL 
hot water and alcohol, insol. etliqi. Coloured 
reddish-broivn by FeClj. AgNO, is not redneed, 
but gives a white pp.—BaA',aq.—CaA',.— 
CiH 3 N( 05 ).C 02 Kaq: groups of needles. 

Oxy-pyridine carboxylic acid 
C,H3N(0H).C0.,H. m-Bkolinic acid. [28D°J. 
Made by the action of 111 in HOAc on chloro- 
oxy-pyridine carboxylic acid ^257°] atse00° 
(Ost). Formed also without by-producta by 
boiling comanic acid 0,11,0.,(CO.jH) with NH,Aq 
(Set, J. pr. [2] 29, 61). Glittering plates. Yields* 
oxypyriine [148°] on heating strongly.— Salt: 
BaA', 2aq: small needles, iii. sol. water. 

Oxy-pyridine carboxylic acid 
C,H,N(On).CO.,H. (y)-Oxy-picolinie acid. 
[258°]. Formed by the action of tin and HClAq 
on ohloro-oxy-pyridine carboxylic acid [224°] 
(Bellmann, J. pr. [2] 29, 7). Small trimetrifl 
pyramid (containing aq), gl. sol., water, sol. 
cone. HClAq. Coloured brown by FeClr— 
BaA',: prisms.--CaA',4aq: needles. 

Oxy-pyridine carboxylic aoiS 
C,H,> (OU).CO.,Ht.c. , 

C(OHi^H:Q^C.CO,H. Os/S-nicolinic (jfid. 

[302°]. Formed by heating oxy-pyndme' di-' 
carboxylic (oxyquinolinio) acid with* water at. 
,195° (Konigs a. Geigy. B. f7, 689). Formed 
also by the action of bllljAq on the methyl ether 
of couma^c acid (v. vol. ii. p- 264), the product 
being saponMod (Fechmann a.* Welsh, B. 17, 
23#4; C. j. 47, 145). JJeedles, si. sol. hot 
walUr. May be si^limed. PCI, yields ohloro- 
pyridine carboxylic acid, whence till and Hd 
form nicotinic acid. FeOl, gives %light-yellow 
colour.—PbA',2Aaq: ncodlas, sol. hot water. 

Methyl derivative CjH,N(OMe).CO,H, 
[€38°]. Formed bf methylating the acid, and 
also from methyl coifcoalate and*methylamine, 
the product being saponided. Needlta (oontain- 
ing aq), nearly insol. cold water. 

Phenyl derivative 0,HP'((^h).CO|^. 
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[280°]. Formed by the action of boiling N«OHAq 


on methy^umal-anilidate (loe. eiU). Needles. J a di-oxy-mothyl-pyridine O.H,NO„ ofystMising 
Ozy-pyriome oarbozylio acid 4 in trimoMn _j_° 

{’^yOxy-nieoHnie add. 

[266®]. Formed by heating (a)-oxy-isodincho- 
meronio acid with HOAo and a litfte Ao,,0 at 
210® (Weidel a. Straohe, JIf. 7, 295). Slender 
needloa (from water). Yields (o)-oxy-pyridi;,e 
when heated.—AgA';!i silky needles.' 


. nmte ad4i, Formed by oxidising (a)-diquinolyl 
witn^KMnO, (Weidel a. Strache, M. 7, 293). 
^ Vitredn^.crystals. Gives no colour with i eCl^ — 
' BaA".—AgjA": needles, nearly iijsol. water. 

Oxy-pyridino dicarboxylic acid, ■> 

0,H,N(0H)(C0.,H), i.e. 

OmuMinia 

add. Formed from qrinolinic acid by potash- 
f aai . i»» «^6 iyga a. KSaaer, B. 16, 2i58). Smalt 
crystals (fromtdilute H.^0;), blackening at 254®. 
FeOl, colours its aqueous solutiau red. Its Ag, 
^salt yields (o)-oxy-pyridine on heating..,- 
BaA', 4aqj needles (from hot water). 

Ifethyl derivative C,H.,N(Oife)(0O2H)^ 
fldO^. Got by adding KMnO, to an aqueous 
Bolu^on of'»he methyl derivative of (7)-amido- 
oarbo'styril (Feera. Kiinigs, B. 18,2398). Needles, 
T. e. sol. water.—AgHaA''^* Needles (from water), 
Isomeride ». Chelidabio aoid, vol.p. 729. 
,pi-oxy-pyridine carboxylic acid C,H,NO, i.e. 

^^C(OH);CH^®'®®»®'^ Cffrasic acid. Formed 
by hfating the tiono-, di-, or tri- amide of citric 
acid^vsith HGl or 11.80, (Behrmann a. Hofmaqu, 
B. 17,2687). Crystalline powder, nearly insol. 

. water, si. sol. hot HCtAq. Carbonises at bOfr®. 
PCI, converts it into di-ohloro.pyrjdine carboxylic 
acid [210®], Gives a deep-blue colour with 
NaNO,. Tin and KCl reduce it to tricarballylio 
aoid.—BaA', 2aq. . 

Bi.acetyl derivative. Crystalline. 
Idethyl ctAcrMeA'. Plates, decomposino 
above 220®. 

Ethyl tther IfetA’. Plates. . , 

Amide C,H.,N(OH),.CONH.,. Formed by the 
action of cone. NH,Aq on ethyl acetyl-citrate 
and on aoonitio^ither (Buhemann, 0. J. 51,405; 
B. 20^8366). Small gr^ crystals (from water). 
Di-oxy-pyri^e carboxyliejipcid , 

Comenamie acid. Bi-oxy- 
'picoUhic acid. Formed by heating hydrogen 
ammoniufii comenate at 190®, or lly boiling co- 

man,A aaM nFith SVTrF A.. rnn.'-rlu A__ 


which on treatment with tin and BCiAq yields 


monio acid with ‘NH,Aq. The’yield is about J [322°] may be prepared.—Ag,A". 


46 p.o. of the oomenio arid used (How, T. E. 
20 [2] 266; A. 80, 66 ; 83, 360; Ost,y.c>r. [3] 
27, 269). Tablbs (containing 2a^, m. sol. hot 
water sqd aloohol. got decomposed by boiKng 
NaOHAq. Gives i^nimle oolonr with FcClp 
• BeaetUnoe. —1. Yields pyndine on distillation 
with zino-dqst (Lieben a Hmtinger, B. 16, J1263). 
2. Cone. HlAq at 200° does n^ attaok it, hot 
when heaM with it for two days at 270® pyro- 
comenamic acid hprobshly 4t di-oxy-pyridlne) 
0,n,NO, is fonnem This body crystallises in 
ne^es (ooktalning aq), gives a violet colour with 
FeCl,, Md forms H^BBr.—8. PCI, (8 moU.) act- 
i^ on thegeid (1 mol.) at 100° forms a product 


in trimetric prisms (contaifting aq), and form¬ 
ing the salts B'HCl and B'H,PO,. PCL and 
POCl; at 200° convert this di-oxy-meth^-pyr- 
idine at 200’ into hexa-ohlero-mbthyl-pyridine 
and C,HJ0^(CCl3), which is converted by boil¬ 
ing water into ohloro-(7)-oxy-pyridine (o)-carb- 
oxylio acid (Bellmann, J. pr. [2] 29,19). Excess 
of.P<j^(6 mols.) at 220® acting on comenamie 
aoid m presenettaf POCl, forms penta- and hexa- 
chloro-methyl-pyridine, and'other bodies, whence 
water produces chloro-(7)-exy%yridineJo)-oarb- 
oxylic acid and ohloro-oyamio acid CjHiClNO,, 
which crystallises in needles [186®],'lnd gives a 
blue colour with* FeOi,. Chlorocyamio aoid 
yields the sails AgA' and BaA',aq.—4. Ammo¬ 
nium colnepamate forms, among other products, 
on distillation, a very poisonous base called 
‘Oxyeomazine’ C„H,N,0 (KrippendorfI, J. pr. 
[2] 82,163). The base crystallises from alcohol 
in four-sided prisms, S. -0036 at 20®. Its solu¬ 
tions in dilate acids show green Ouorescence, 
and in strong acids a blue fluorescence. Tin 
and HCl reduce it to oxy-amido-pyrRiine. Oxy- 
eomftzine forms thi following salts: BH-Cl- 
[0. 205°], B'HjPtCl,,, B'H^SO, Saq, [o. 295°], and 
OijHjAgNjG.—6. KMuO, oxidises comenamie 
acid to tri-oxy-pyridine carboxylic aoid. 

Salts. — }jH,A': very small grains.— 
BaCjHjNOjaq: pp.—BaA,1.2aq; crysfalline. 

Ethyl ether EtA.'. [205®]. Needlct-(oon. 
taining aq), sol. hot water (Keibstein, J. pr. [2] 
24, 284). Yields Ba(C,H,NO,)3 2aq and 
EtA'HClaq, both orystalli^. When heated 
with AoCl it yields an anhydride CjHjNO, [261®]' 
and two derivatives, C,H,N(OH)(OAo).CO,Et 
[152®] and C,n3N(0Ac).,C03Et [38°]. BzCl forma 
c,H,N(OBz),co.;!:t [102®]. 

Di-oxy-pyridine carboxylic acid 0,H,NO,. 
Oximido-comaiiic acid. Made from coinanic 
acid and hydroxylamine (Ost, J.pr. [2] 29,878). 
Small needles, decomposing nt*200®. Beduced 
by tin qnd HCl to (8)-oxy-picolinio aoid. 

Di-oxy-pyridtne dicarboxylic acid. Ethyl 

derivative N<§oS*;qcaS>CH. [182°]. 
Formed by the action of NaOHAq on the mono¬ 
ethyl ether EtHA" [160°], which is rtCide by 
treating ethoxy-(a)-pyrontf dicarboxylic ether 
with NHjAq (Guthzeit a. Dressel, B. 22, 1427; 
j 4. 262, 104). Needles (containing aq). Cone. 
HClAq at 140® forma glutaoonio aoid [134®]. 
PCI, in POCl, at 250® gives di-4bloro-pyridina 
dicarboxylic acid [230°] whence Et,A" [76°] and, 
by treatment with HI, p"ridine dicarboxylio acid 


Mono-ethyl ether 

Yields AgA'and an acetyl derivative 0,.H,,NO, 
•flOO®].*- 11 f 

Di-ethyl ether Bt,A''. [81®]. 
Tri-oxy-pyridine earboxylle aoid OjHJIO,. 
Tri.oxy.picolinic acid. Oxy-comenamie acid. 
Formed, in small quantity, by oxidising comec >. 
amic aoid with potassium permanganate and 
H,SQ, in the cold. Prepaf^ by, Wting oxv- 
comenio aoid C,HO,(OH),.CO,H with oono. 
WH,Aq at 160® (Beitotein, J. pr. [2] 24, 2601 
Ost, J. pr, [2] 27,266). Small needibs (contain- 
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Inc »q) ((ropi watiii). boes not form a h;iro- 
obloride. Gives aiL azure pp. with BaCl, and 
NH,. Alcoholic potash gives, in alcoholic solu¬ 
tions, a blue flocoulent pp., forming a colourless 
solution in water. FeCl, gives an indigcf-blue 
colour. AgNO, givis a white pp., soo% ^rnin$ 
black. Br forms bromo-tri-oay-pyridme carb¬ 
oxylic acid, orystullising with 2ag. Nitric acid 
added to the ethereal solution forms oxvj^rido- 
quinone carboxylic acid 
crystallising in orar^c tables (containing 2aq). 

References. —^Baomo-, Cnnoiio-, and Buomo- 
*rtBO-, oxi-PtEn)iN»i OABBoxYLio sens. 

o.OXY-SjrBIDYl-ETHyVFnEFraAKE , 


(164'’ at 80 mm.). Jformod from (o)Anctliyl. 
pyridine, futfuraldchydo, and son* wiiUr at 
160° (Klein, li. 2.S, 2093). Greenish minis, v. 
sol. nlooh61.-B'.Jl,jPtCl„. [162°].—B'llItgCl,. 
[c. 160°].-B'HCdI,.-B'C.HAO,. [c.lOO’j. 

Acetyl derivative. 0*1.—j 
(0„H,^cN0d,H,Pt01.. [166°].—B'lIHgCI,. [o. 
166°]. ■ Smjll needles. 

• Bsnsopl dertnoftne C„H,„BzNO.j. [49°]. 
-B',HjrtCI„. [140°- 146°].»-B'HlIgCl3. • . 

OXT-PYHIDYI-MAIONIC ACID. 
O.H,N.C(OH)(COjH) 5 . Formed by oxidising 
pilocarpine mth KMnOj (Hardy a. Calmels, Bl. 
[2] 48, 2281. Syrup. Yields pyiSdine (3)-carb- 
oxylic acid 'on furtlior oxidation.—BaA".— 
BaA"9aq.-Cu.A"(On),aq.—Ac.A" : pp. 

OXY-PYEIDYl-SHlNYt-PBOPIOniO ACID. 
Hescahydride O.H„N.CHPh.CU(OH).COjH. 
[244°]. Formed fyom piperidine and sodium 
phenyl-glyoidate (Erlenmeyer, B. 22,1482). 

a-OXY.(3)-PYKIDYL-PEOPIONIC ACID 
0,HjNiCH,j.CH(OH).COsH. Formed by boiling 
pilocarpine with water for 12 hours (Hardy a. Cal¬ 
mels, Bl. [2] 48, 227). Gummy mass.—B'lICl.— 
B'JPtCl,.—B'AuOl,. [154°]. Prismatic needles. 

o-Oxy-(o)-pyridyl-propionic acid 
05 H,N.CHj.CH(UH).C 0 .iH. [125°]. Formed by 
the action of hot dilate caustic soda on 
CiH,N.CH,.CH(OH).CCl„ the froduot of the 
union of chloral with (o)-picolino (Einhorn, B. 
23, 219; A. 266, 2iy. Prisms.—Cu-A'jO: 
needles.—(HA').H.,PtCl..* [204°].—HA'HAuCl,. 
[174°]. •Orange prisms.—AgA'; whits needles. 
•—HA'HCl. [86°].-HA'HBr. 

Benioyl derivative. [145°]. Needles.— 
B'APtOlr [179°]. Yellow prisms. 

Methyletker MeA'.—Me-A'lIAuCl,. (119 J. 
— Benzoyl derivalivo of the ether 
0,H,N.CH,.CH(OBz).CO,Me. [o. 41°]. Yields 
B'jH^tCl,, [198°], crystallising in yellow needles. 

8-Oxy-(a)-pyTidyl-prcpionio acid 
CjH,N.CH(OH).OHrCOsH. [86°). Formed by 
warming jS-bromo-py»dyl-propionio acid with 
NaOHAq (Einhorn, B. 23f 221). White ntcdles, 
V. e. sol. water.—Cu.,A',0: blue crystals.—li'HOl. 

[147°]. Prisms.-B'APtCl.- [191“]- „ . 
Bensoyl derivative. [136-6°]. Prisms. 
^thyl ethyl MeA'. Yields (MeA').,H^tCl, 
n78-6®] andabenzoyl dorivatiye [79°] orys- 
i^aing in prisms. _ 

JSthyl ether BtA'. Yields (BtA')jH,PtCl,. 
Dl.o*y-PTildyl-propioni« acid • 

nH(OH).qH(OH).CO,H. [190°]. Fomod 


Ethyl ether T.tA'. [96°]. Tables. Yields 
,abestzoyI derivative [122‘[] crystallising in 
needles. 

DI-OXY-PYBI|IIDINE v, Hronoqunroin 
TBinAamBoxTLic Aoin. s , 

OXY-PYEONE DICAEBOXYIIC ACID. 
Ethyl derivative of the ethyl ether 

«“<cp|3-co»/ 

ethyl propylene4etraca7'bo.vy^te. [9^. Formed 
by dUitilling di-carb^xy flntaconio otner at 1^0'^ 
undor 15 mm. pressuro (Ontlizeit |. Bresul, B, 
22, 1415).# Needles, insol. water and alcohol. 
Converted by HCIAq into glutaconio rifid. • * 

OXl^PYROTAETABIC ACID O.Ufif ue, 
Ca,.C(OH)(CO^II).Cn.,.CU,H. Mol. W. 148.. 
[10^]. Formed by the action of boiling dilute 
llCl upon CI^.C(01I)(CN).CH.,.C0,Et. whioh is 
got by heating acetoncetie etlior for three days with 
dry HCy at 100° (Moi i is, 0. J? 37, 7; c/.J^e- 
mar(,'ay, Bl. [2] 27, 121)). Made also by oxida¬ 
tion oi isovalerio acid by*long boiling wii{iAi|uto 
, UNO, (Bredt, B. 14,,17Sl; 16, 29187. Mi- 
quescAit, star-iy<e groups of needibs, sol. water, 
mioohol, and ether. On dry distillation it splits 
ujl into water aiqj citraconic anliyjride.— 
BaA''2aq. Not decomposed by boiling with 
w.ater.—CaA" IJaq.—AgA' aUl! needles. * 
Oxy-pyrotartario acid 

CHj.CH(CO..H).CH(OH).CO.,H. Cilramalictcid. 
'#[119°]. Formed by the action of zino on a dilute 
' Boliition ob cbloro-oitramalio acid (which melts 
at 139° according to Melikoll, A. 263, 88); HCl 
is added towards the end of the reaction (Oarfcs, 
A. 129, 160; Morawsffi, Site. W. 76 [2] 670; 

J. pr. [2] 10, 69). Large hygrt^copit oryAals, 
yielding citraconio anliydrido and water on slis- 
tilSition.—Salts: KA"aiai;. — BallA"!21tq. — 
MgA."—CaA" 2aq.—CaA" l.]aq. -CallA". 6aq. 
ZnA"2aq.-PbA"0 2aq.—PbA" 3jaq.—AgA"- 
Osy-pyrotaft4rio sc id 

CI1.,(OH).CH(CO.H).CH.j.C02H. ItanuRic acid. 
Formed from itaconio acid by successive treat¬ 
ment with HBr and hot water. Formed also by 
boiling ifa-oliloro-pyrotartario acid with aqueous 
Na.,COj (Swarts, Bull. Acad. Belg. [2] 24, 25; 
J5J.'[2] 9, 317; Fittig, A. 183. 76; Morris, 0. J. 
37, 14).'The free acid, libiJrated ftom its Ca 
salt by oxalic acid, or from its Ag salt by H^S, 




<KnO«(EinhoSb^l!28i238). Wh^tocrystals. 


;aq. 

EtA':^i» • • 

Lactone CH(CO,H)<pg°;^ . ^roeoiiic 

acid. [68°]. Formed ab abovo.and also by boil- 
4»ig ifa-bromo-pyrotartario acid (1 pt.) with 
water (10 pts.) (Beer,^. 216, 90). Crystalline. 
Yields fttmeonio anhydride on di^illation. With 
bases it yioldswlts 9f itamalio acid.- NaC^HjO,. 
^Ci\A',3aq. Small needlss. Yields calcium 
Unmllato on boilingwith CaCO,.—A eA'. 

Chloro-itvnalic acid CjH,C10,. U60°J. 

Made by passing chlorine into absolution of 
sodium it&onate. Crystals^v. e. sol. water.- 
Dxypyiofhrtario acid To. 1S6°] described by 
Mhxjvell Simpson \Pr."'n, 44) as got frotti 
glycerin •diohlorhydrin by 8Uoce8llve,trentmont 
with KCy and KOH, is probably B-oxy-glutarlc 


1 °). An 
fusisy 



m 
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inlpho-pyrotortario sold with pota«h, yields 
Ag^"aq (Wieland, A. 167, 41). A Kqui^ 
Itomeride, by potash fusion from bromo- 
oyano-bntyrio acid, yields Ag,A". 

Di-oxy-pyrotsrtario,?«id OjH,0,. CVralar- 
tarie acid. Formed by the action of boiling 
baryta-water on ohloro-oitramolio aA'd prepared 
from barium citraconato and HOCl .{Carius, A, 
129, 169) and by heating oxycitraoonates with 
water at *^20° {Mprawski, J. j.r. [2] 11, 432). 
Aigorphous', deliquescer.t mass.—PbjA''aq. 
lumerida V. Iiatabtabio' Acn>. 
DI-OXT-DI-PYBBYL-BniANE , O.jH.N.O, 
U C,:^N.CMe(OH).CMe{OH).C,H,N. [120°]. 
Folur.ed from pyrryl-methyl-ketone, wa^sr, and 
„ sodiunaamalgam (Dennstedt a. Zimmermann^H. 
19, 2204). Monoclinio prisms (containing 2aq). 
Melts at 98° when hydrated. V.'o. sol. alcohol. 

OXY-PYBDVIC ACID 0,H,0, U. , 
C^.(0H).C0.CC>2H. Formed by dissolving 
• nitto-cellulose ’ (collodion) in dilute NaOHAq 
andaJVwing the solutlbn to stand at 20° (Will, 
SWI^5)t' Amorpl!bus„v. sol. water, but ppd. 
by alcohol. ''Reduces Fehling’s solutiori and 
ammoniacal AgNO,. Its solutiwb, and those of 
s. its salts, are slightly [ajvogyrate. Phefiyl 
hydraam forms the compound 0|-,II|.y,0.. or 
(N,EPh)CH.C(N,nPh).CO,lI, [20a°J, whence 
EaA' [231?], KA' [23.3°], Nil,A' ['200°], CaA' 
an<iEtA'[i49°]. 

Salts.—CaA'j8aq.— SrA'^4aq.—CdA'j4aq., 
OXT-QUINALOINE t). Oxv-M^TnYL-QraN- 

OUNE. 

OXY-QCINAZOLIHE. Dihydride 

®“^'^NH*'c?' * ^^''■y^'^diydroacimiaeine.’ 

[16p°]. ‘Formed from oxy-tolyl-urea and HOI 
(S6d«baum a. Widraan, B. 22, 1609). SootBs, 
, insol. cold cone. KOHAq. -B'HCl.— 
B'»H,PtC1.2aq. [205°].-B'HAuCl,. [179°]’.° 

Oxy-quinasoline 

Made by heating formyl-o-amido-benzamido 
[123°] for two hours at 1.30° (Knape, /.on [2] 
^|^^I4). Thin needles.—B'jH^PtCljaq. [above 

Methyl derivative [71°]. 
Di-oxy-^aiaasdUne • 

'Uramido-beneayV [above 

360'^. _ Form^ by paE•^ing cyanogen into an 
olconoUc solution of oiamido-bcnzoic acid and 
bodi ng the product with fIClAq.e Formed 
alMcmp^ fusing o-amido-benzoic acid* or o- 
amido-bq^zamide with urea, and by heating 
the product of thp actionq>f ClCO^t on o-amido- 
benzamide (Qriess, B. 2, 415; 11, 1985; Abti 
/. pr. [2] 39,140). NeeAes, si. sol. hot water. 
WiAi P(S, it yields di-chloro-quinazoltnS [115°]. 
—C,H.NaN,0^tOH:need»3. .. 

Di-methyl derivative 0,H,(OMe],N, 
^°]. Made from di-chlero-qninazoli 
NaOMe. Needles, v. e. sol. alcohoL 

OXY-p-tVIHAZOLYL-BENZOlC ACIB ' 

°'®«<CO.NXA.o'o,H- by.oSdisinS p. 
tolyl-quinazoUne dihydtide IVitb KMnO, (Paal3t. 
Busch, B. 22,*2699). Small needles.—AgA'. 

0XY-<i»jnrHYDE01IE i’ormed 

Irom oxy^droquinone and HNO, (Barth a. 
fUueder,i3f.,6, 696), Barkgieyish-blneorystali. 


(JV. i)-0XY.<iOTK0Miri 

[236°]. Made by heating phteiyl-B-amido-aorylio 
acid at 200° or oxaniUcaoid at 170° (Beissert,B. 
20, 2109; B. 21, 1376). Bong needles (from 
AlcohM)^ Yields quinoline "when distilled with 
zinc-dust. 

Acetyl derivative. [228°]. Needles. 
Phenyl hydraeide 0„H„N,. [168°]. 
(^y?’2)-Oxy-qainoluie. This is probably the 
constitution oteynurine ti. infra. 

(Py. ,3)-Oxy.quinoline ‘ 

'^Carbostyril. [199,°]. ' 

Formation —1. By reducing o-nitro-cinnamio 
•acid (Chiozz^; 83,118; Tiemann, B. 13,2070; 
Friedliii'der, 14, 1911)).—2. By heating o- 
amido-cintyimic acid with HClAq (T.) or dilate 
HoSO, (Feer a. Kiinigs, B. 18, 2395).—3. By re¬ 
ducing tri-chloro-oxy-quinoline with HI.—4. By 
heating {Py. 3) chloro-quiuoline with water at 
120° (Friedliinder.a. Ostermdier, B. 15,335).—5. 
By the action of aqueous HOCl upon quinoline 
(Erlonmoyor a. Rosenhek, B. 18, 3295).-—6. By 
heating quinoline on the water-bath with a cone., 
solution of blcaohifig-powder (H. a. R., B. 19, 
489; Roos. B. 21, 619). 

Properlies. — Long thin leathery crystals 
(containing aq) (from water) or thick anhydrous 
prisms (from«uloohol); v. si. sol. cold water, 
insol. NHjAq. < ,, 

Salts.—Ba(0|dIjNO)j: plates.—AgA”: pp. 
Methyl ether MeA'. .,(247°). Oil. 

Fjihyi etherPitk!, (256°). Formed from 
{Py. 3)-chloro-quinoline av.d EOEt. Formed 
also by heating o-amido-cinnamio ether with 
alcohol and ZuCl, at 90° (Friodliinder a. Wein¬ 
berg, B. 16, 1424, 2103) and by ethylation of 
carbostyril. Pungent oil, solidifying below 0°. 
Yields a dihydride [199°] when reduced by 
sodium-amalgam. 

Phenyl ether, [69°]. Plates. 
Dihydride v. AniDO-'^HBNYL-paoMOMJO 

ACID. 

(B. l).Oxy.“,uinoline 

[224°]. I’crmed by potash-fushionfrom quinol¬ 
ine {Py. l)-sulphonic heid (Riemerschmied, B. 
16, 721; LeUmann, B. 20, 2174). ForAied Mso 
from {Py, l)-amido-quiuo’une by the diazo- re-' 
action (Skraup, M. 5, 533). Silky needles or 
plates, sol. alcohol and aqueous Na,CO„ v. si. 
sol. water.—Salta; B'HCl: yellow needles.— 
B'jHjPtCludaq: orange tables. * 

Tetrahydride C^,(OH)<^|s;gg». 

[117°]. Made by reducing with tin and HCl. 
Needlf^s, sol. water, alcohol, and ether. Yields 
a nitrosamine crystallisiiig'm tables, sol. alcohol. 

(B. 2).Oxy.qninolijie 

1 ' ' • • —O—N'.CIH 

Made from di-chlero-quinazoline*an(rHl93°]. (above 860°). Formed by heating a 
WodAUo „ o =„i 1 mixture of p-amido-phenol, p-nitro-phenol, gly¬ 

cerin, and HjBO, (Skraup, B, 16, 893; ,Mt 8, 
545). Formed also by heating its carboxylio 
acids (Weidel, M. 2, 675; Skraup, M. 4, 696P 
and by potash-fushion bom its siUphonio add 
(Fischer, B. 17, 440). Small ^prums (from 
alcohol). Not coloured by ferric chloride solu- 
I'Uon B'APt01,2aq [286°]. — B',Ou(OAo)--- 
B't(H,SOJ,Uaq.-^'H01»q; prisms, t. toL 



iV‘^ir-Qui»oi^INB. 

[287»].-(B'0,H,01)>tCl,. ■' 

»thei*ilek’. p-Quinanisole. IZ 05 %. 

®y mothylation, an Alio from 
p-anisidine, nitro-anisole, glycerin, and H,SO, 

(Skraup.Jlf. 6,762). Oil. Solutions of its lalta 
show bluo fluorescence. Gives a grcij^olour 


[204=]. 

A<fetyl derivative C,H,(OAo)N. 

(298°). Crystals.—Prii 
Beneoyl derivative. [SSP]. 
Tetrahydride of the rneUiyl 
0,H„(0Me)N. ThalUn. [43°]. (283* at 735 mm, 


[38°f 
prisms. • 
Reedies. 
ether 
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derivative 0,H,(OAo)N. (280°). 

Oil-r-®'jHsPtCl,2aq: yellow plates. 

Beneoyl derivative. [120°]. Crystals. 
Methyl ether C,H.{OMe)N. (268°). Go» 
by methylation, and also from o-amido>anisolei 

reaction- 0il.-B',H^t01,28(i.— 
^ : yellow needles or plates., 

BMel ap. [160°]. Leaflets (Claus a. Howitz,. 
* pr. [2] 42,229), 


Ethyl %tlur C,H„(OI5t)N. 
mm. Ngedles (Fisclieii. E*nouf, 


(286°) at 7ia 

,- -iri7, 769).— 

Piorato. [181°].* yellow needles. • 
Tetrajiydride C 5 lI.(On): 0 |H,N. W122°]. 
O reducing {B. 4)-oxy-quir^ino withi. 

SnCI^G-ischer, li. 14,1368; 14, 2671; li 7l3;. 
It, 75,1). Needles or prisms, sol. hot water. 
YMdsanitro*amire[68°]. The methyl ethe^ 
CflH|o{()Me)li is oiiy and yields a crystalline- 

—P^eClj gives a golden I and foi-ms a crystalline nitrosamino ril3°l*and; 


oolonr, changing "to emoral^ green_Chlorine 

water gives a green colour turnocl yellow by am¬ 
monia.—B^CL-«'jH.,,SO, 2aq.—B'HI. [166°],’ 
»—four-sided prisms. " ■ — 

Piorate. [162°]. • , ^ 

Acetyl derivative 0„H,Ac(OMe)N. [47°]. 


crystalline nitrosamine [113°]#and 
an oily acetyl derivativw (,'!07°). 

Oxy-quinoline C„H,N». 

a ,n T-TCO - i a^Of 300°). S.-47?^ 15°. Pr»bably (Pj,. 1).. 
o. 10 at 15 . ^or {By. 2)-ol^-quinolino. Formed by heating; 

its carboxylic acid (cynurenio acid) (Sohmiedeberg- 


[ 0 . 


(B. 8)-Oxv-auinoline ' iCH’-C.Ctl.-gH 

ito J C(OH):CH ,C-N:CH- acid (Skraup,-Jlf. 9, 821; 10, 729). Monoclinfc; 

J. Formed by heating •n-nitro-phcnol prisms (containing 3aq), m. sol.* hot water.. 


H.,SO,i Melts at 62° when hydrated. Tastes ffltter. 

I MlrwA^n H ■ K QQQ • Ti.r O ITir A\ n_ 3 _i_-Tt»-xw^ ... ' •_ _ 


(Skraftp, J3,15, 893; M, 3, 559). Formed also 
by potash-fosion frpm quinoline (B.3)-sulphonio 
acid (Pisohor, B. 15, 1979). Silky needles, sol. 
alcohol, not votati,’e with steam. Its solutions 
show green fluorescence. FeClj gives a brown- 
ish-red colour.—B';,H,PtClj2aq.—B'HCl llaq: 
prism».—B'Cu(OAo)j.—Piorate. [244°]. ‘ 
Beneoyl derivative. [86°]. Prisms. 
Methyl ether 0,„H„N0. (276°at720 mm.). 
Oil, volatile with steam. 

(B 41-OiT-a»inoline — G.CILCH 

(lf.4) oiyqimoline CH:C(On).0—NiCn' 

[76°]. (267° cor.). 

Formation. —1. By distillinl! its carboxylic 
acid [Weidel a. Cobenzl, M. 1, 802).—2. By soda 
fusion from its sulphonic acid (Bedall a. Fischer, 

B. 14, 448, 1366).—8.* By heating o-amido- 
phenol\ith o-nitro-phenol, glycerin, and H.SO. 
(Skranp, B. 16, 8931 M, 3, 630). 

iViWto.—Prisms, si. sol. water. May be 
distilled with steam. FcCl, gives a green colour. 
Gives quinolinio acid on oxidation with KMiiO, 
(Fischer a. Benouf, B. 17, 766). Chlorine 
in HOAc forms mono-, di-, and tri-, clJoro- 
derivatives (Zincke as Hebebrand, A. 264, 
198). Ethylene ohlorhydrin forms crystalline 
B'fOAOffiCl, whence (C„H,.,NO,qi)J8tCl, 
(Wortz, C. B. 96,^269). CICO.Et forms 

C, ^„NO, [106°] whenoe fO,^„NO,),H,PtCl. 
(Lippmann, M. 8, 489). According to Lipp- 
mann (Jf. 10,667), Mel in MeOH at lOO"^ formas' 
(0A(OMe)NJ(O,H,(OHjNMel)m 2aq, whenoe 
0&,ClN,OgHC16aqand 0»H,cyi,OjPtCl,2aq. 
These bodies may perhaps be more simply for¬ 
mulated, as below. Qhloroform and Na yield 
CIH(0,H,(OH)N), (Iiippmann, B. 19, 2471). 

SaMs.wB'HClaq.—B',HjPtCl,2aq: golden 
needles.—B’H^Ot 2aq.—B'0^,N,0,. [204°]. 
OufCLH^rt)),: oanary-yellow pp.—B' Mel aq. [« 
ITOTf-B'BteOiaoq. [o. 860°]—B'jMe.iPtCl.2aq. 


KMnO, oxidises it to oynuric acid. ICl gives a. 
brownish* pp. [275°] (Dittmar, B. 18, 1618).. 
Distillation with zinc-dust forma quinoline- 
ACjO onheatingformaan indigo-blue dye. Yields' 
a tetrahydride. -B'.JTC12aq: monoolinio prisms- 
—B'HClaq.—B'jH.,PtCl„ 2aq: dlfange aeemM. 
j {Py. 2,3)-Dl-oxy-qainoline , * 

^®‘^N™C(OII)' P-Oxy-carhostyril. [above> 
300°]. Prepare^ by he.ating (Py. 2, 3)-ohloro- 
oxy-quinoline (8-ohloro-carbostyril) with fused 
KOH at 200° (Friodliinder a. Weinberg, B. 16,, 
2031). Fine colourless needics. Maybe sublimed. 
Is a very weak base but a strong acid; it dis¬ 
solves in concentrated HCl, but is reprecipitated 
on dilution. By PCI, it is converted into tto; 
di-chlow-quinoline [104°].—A'Ag: srystalline. 

Di-oxy-qtiinoline [above 

820°1. • 

J ormalion. — 1. By^ie action of oona.Cl[ 2 BO«, 
on o aiaido-phcayl-propiolio said (Baeyer a. 
Bloenf, B. 16, 2161).—2. By potash-fmignllom 
(Py. 1, 3)-bromo-oxy-quinoline (Friedlander a. 
Weinberg, B. i5,2683).—3. By reduoJlg o-nitro- 
ibenzoyl-malonio ether with tin and HCl (BischoS, 
B. 22, 887; A. 251#377).-4. By boiling its 
carbosyllp acid with cone. IICl.^ (B.). 

Properties,-Needles, sol. Ni^CO, and in a 
millture of alcohol and I[ClAq, insol. ordinary 
meilstrua. Its aragioniaou solution turns blue 
in pir. PCh yio’ds di-chloro-quinoUhe [67°]. • 
Salt.—C,.H,AgNO,: needles. • 

•Eth,blether [938°]. 

Formed byr reduoing %-nitro-benzoyl-malanio 
ether with tin and HCl (B-). Slander needles. 

Dihydride 

Formed by reducing o-nitro-0-ozy-pUbnyI-pipi||- • 



OXTfc-QCINOtlNJg. 


onio uld with FeSO, and NH, (Binhoiji, 3, 17, 
SSOll). Nesdlea (ooutaimng Saq) melting at'96° 
when hjdrated. Beadil; apUta oS water, yield¬ 
ing oaiboatyiil. ^ 

^(B. l:4)-l>i-<izy-(i«i]u^o« 

OHicjoHjio^icl- Q^iinoline-hy^roiri.inone. 

Formed by redaction of quinolino-q,>iinone by 
BO, (Fiaoher a. Bonouf, B. 17, 1045). Thin 
ne^lea. aol. wal^r, al. aolACold benzene. 
Detmmpoeea about , 

oa^ta.—The hydroohl&ride forma orange 
needlea; theaulpbate forma sparirg'ly aolublo 
orange-y^iow needles. 

iHoozy-qainoline 0 ,Il 5 ( 0 H) 2 N. a-Oxg^uim- 
phenol, ^89°]. Got as a byo-projluot by fnsing 
(Py. 1, 3)-bromooxy-qninoline with potash 
(Friedlandcr a. Weinberg, B. 15, '2684). Con¬ 
centric needles, v. aol. most solvents. PCI, yields 
ohlqfD-oxy-quinoline [180°).—AgA': crystalline. 
Si-oxy-qainoline C^HJOH).,N. Oxijcarbo- 
Got ag a by-product in the pre¬ 
paration of' o^rbostyiil ft om o-nitro-ciniuvurio 
ether and alcouolio ammonium a'i)pbide ((‘ried- 
liinder a. Ostcrmoyer, B. 14,1916). Needles or “I 
^ plates, /d. aol. hot water. , May be aublimci'l. 
Coloured %ed by HNO,. Beduced by tin and 
SCI (o oarbosty^. Alkaline EMnO, oxidises it 
to o-nitro-birizoio acid.—BaA,: needles. 

h'ihyl ether C,n,^tNO,. [73°J. Prisms, 
insol. water. May be distilled.—BTlOl: hygro¬ 
scopic crystals.—B'jH,l’tCl,. Cryatalr, 

,Si-ozy-qainoline C,H 5 (OH),N. [130®-136'’). 
Formed from quinoline (ql-di-sulphonic acid by 
fusion with potash at 200“ (La Coste a. Valeur, 
B. if, 9^7 i 20,0821). Needles (from benzene), 
v.scS. ether. Oxidises in air.—B'HCl aq. [250^. 
B'JB[^tCl,2aq: yellow pp.—B'CjH,N,0,. [227 - 
' 237°]. Yellow needles, v. sol. warm water. 

Mono-aeetyl derivative C,H,AcNOy 
[117°]. White needles (from warm water). 

Di-beneyl derivative C,H,Bz,NO,. 
[130°-134"]. Needles, v. sol. alcohol. 

Mono.methyl ether C„H,(OH)(OMe)N. 
Formed by methylation. Liquid, sol. hot water. 
—B'HCl aq. [255°-259°]. Yellow needles.— 
B',H,PtCl, Jaq: ngedlea.—B'C.H,N,0,., [221°- 
226°]. Newes. si. sol. cold water. 

Di-methyl ether 0,H,(OMe).,N. Liquid, 
si. soL hot waStr.—B'HCl aq. [262°-266“].— 
B',H,FtCl, 4aq: monoclinio. — B'C,|H,N,0,. 
[104^.—B'Mel^ [212°]f Moimolinio .tables.— 
(C,F.Jli;^OJ(fl,II,NOJMeI. [207°]. Crimson 
needtS!^ (C,H,Me-NOJ,OXNO,MeI. [170°]. 
liCmon-yeQow needles. „ • 

Di-oxy-qhinolfce C,H,(OH),N. [68°]. Made.i 
by potash-fusion from quipoline (/3)-disalphomc 
acid (La Costs a. Valeur, B. 20,3200),,,l^edles. 

Si-oxy-qninfUne. Die methyl ether 
3JH,(OMe)^. Got Jrom veratric acid (deriVed 
rom eugenol) by nitration nnd reduction,'the 
(suiting afikido-Teratric acid being heated k^th 
litro-benzeas, glycerin, and B*,SO, [Gold- 
lohmiedt, M. 8,, 842). Oil. —r Safrs: 

I'HOlaq.—B'AP‘Cl,8q.-B'C.H,NA- [267°]. 

—B'ACr,0,: yellow (^stailine pp. o 

Bi-oxy-qaieioliae CVB,(OH),N. Formed from 
minoline (B. l)-salphonie acid by potash-fusion 
pUsUmann. B. 80 ,d 2174). Needlea, not mdted 
|| :890°r-«'APt01,i n^s. 


Si-ozy-quiaeUas. Seely} derivative of 
the ietrahydride 0,^(OHl{OAo)N. Fbrmeii 
by,redaoing {Py. 2)-nitros#(Bp. 3)-oxy-oarbO' 
styril with zinc-dust and HOAo (Baeyer a. Ho- 
molka, B. 16, 2217). Colourless i^eedles, si. sol. 
Water, sM. HOAo. Forms 88 blue solution with 
alkalis. 

(B. 2; Py. 3)-]>i-ozy-quinoline. Methyl 
C(OMe);OH.Q.CH:CH 


deri^uive 

Got by the action of ammonia and FeSO, 
on [2:6:l]O.H,(NO.J(OMe/.CP(OH).CH,.00,11 
(Fichongriin a. Einhorn, A. 2^2,179). Needles, 
,w. sol. alcohol.' 

Tri-oxy.quiuoline. , Dihydriae o/ the 
methyl derjva'tive 

O.H 3 (OMc),^| g^ ggs.> [177°]. Got at the 


same time as the preceding body. Needles. 

{Py. l,2,3)-Tri-ozy-qninoline 

• ^'ormert ^>y reduction of 

(Py. 2)-nitroso-(Py.3)-oxy-oarbostyrilwith SnOl, 
(B. a. II.). Needles, V. sol. alooJ;ol, v. si.sol. water. 
Yields quinisatio acid OjH,(NH,).Ci).CO.CO,H. 
onrORidatian with FdCI,. 

Beferencee. —Bx-bboko-, CnnOBO-, and lono-, 
OII-QUI.NOr.INE. 

DI-OXY.ISOQFINOLINF. Di-methyl 
ether C„H,(OMc).,N. Formed, together with vera- 
itrio acid, by fusing papavcraldino with potash. 
Formed also by heating its oarboxylio*'acid, 
which is a product of the oxidtrtion of papaverine 
(Goldschmiedt, M. 7, 494; 8, 610; 9, 344). 
Yields hemipic and oinchegneronio acids on 
oxidation.-B'HCl 3aq.—B'CsUNjO,. [220°].— 
B'„H,Cr,0,. 

(Py. 3)-0XT.«UIN0LINE (P. l)-flABB- 
OXYLIC ACID 

0,.H.NO. U O.H.<rg<gg;gI=g^jgt. Oxy. 

cinchoiiic acid. Carboslyril carboxylic add. 
Mol. w. 189. [above 310°]. Git by fusing oin- 
chonic acid with potash (Konigs, B. 12, 99; 16, 
2162). Neediest si. sol. water. May be sub¬ 
limed. Its Ag salt yields oarbostyril on distil¬ 
lation.—CuA',.—AgA': white pp. 

Ethyl ether MMi [207°]. Needles. 
Ethyl derivative C„HdOBt)((JO,H)N. 
[146°]. Made from ohloro'-'quinoline carboxylic 
acid and NaOEt. Needles. Changes to the 
isomeric ethyl ether when heated above 146°.— 
OA(OEt)(CO,Et)N. [86°]. Needles. 

(Py. B)-Ozy-qninoUne (Pp.2)-iarboxyUe acid 

[I^ve 820°]. Made by 

heating o-amido-benzoic aldehyde with malonio 
acid a|, 120° (Friedlander a. GShring, B. 17- 
459), and also fay reduoiw Ib-nitro-bcnzylidene- 
malonio acid (Stuart,, 0? J- 68, 148). Small 
^ needle^, v. sL sol. water, m. sol. HOAo. Fd, 
•yields ohloro-quinoline carboxylic acid [200°], 
whence EOEt forms the ethyl derivative 
C,H.(OEt)(0O^)N [188°]. — BaA',. — ^git': 

gelatinous pp—Ag,C|,H,NO,: needles. 

(B. 4)-Ozy-quinoUne {Py. l)-earbozyU« uU' 
O TTNO .-.a <?H;CH-^.O(0O,H):gH 

OH:0(OH).0--N:OH‘v W 

Oxyemchonie add, [266°]. Form^ by fus¬ 
ing (al-snlpho-oinehonia acid wi& potash 
(Weidel a. wbenal, M. 1,866). Minute Fiitnu 



(Mntal^B aq), d. (ofe hot water, m. gol. hot 
Gives a green colour with FeCl,. Yields 
("•^-o*y-qnioolin#on distillation, and pyriine 
(a)-tri-oarbozyiia acid on oxidation.—BaA^— 

Da/1 XT urh' l^TTA/ a .. __2 


OjANOg. {$yOxy~Ginchonio acid. [o. 820°], 
W-Bulpho-cinphonio 
aoid (Weidel, M. 2, 671). TaMes (cof&ning 
•q)i •ol. water. Yields (S.*!4)-oxy-quinoline 
on distillation, aq^ A pyridine trioarboxylio acid 
on oxidation.—Ba^.V—HA'HCl aq: • needles.— 
(HA'),B[,FtQl, 2aq: monoolyiio tables, deoom', 
posed by water. 

« Xj)-o$rboxylioaoia 

0,«H,N0|. Z^hoquinie add. [abora 300“]. 
Possibly identical with the preceding aoid. Got 
by heating quinio aoid with cono. HOIAq at 
226“ (Skranp, M. 2,601; 4,695). Yellow grains. 
Yields (B. 21^)iy.fluinoline on distillation.— 
Salts: BaA',6aq. - CaA'jlOaq.^ CnA'.aq. — 

AgA'2aq.—HA'HOl 2aq. — HA.',H.Bt01.6aq_ 

H-iA'jBijSO.Baq: ^den prisrns. 

• Methyl derivative aH,(0Me)(C03)N. 
Quininic add, [280“]. Made oy oxidising quiiliae 
or oinohonine with ohromio aoid (Skjaap, M. 2, 
689). Thin yellowish prisms, si. sol. hot water 
and hot aloo^ol, nearly insol. ether. Its aloo- 
holio solution shows blue fiuoresoAce, destroyed 
by HjSOj.a KMn 04 olidises it to pyridine tri- 
carbm^lio aoid. — Salts: BaA'jdaq. — 
CaA', 2aq.—OuA', liaq.—AgA': pulverulent pp. 
HA'HOl 2aq: triclinio tables.-HjA',H.Bt01 ,4 aq: 
yellow crystals. s 

(S. 4)4)zy-qainoline oarboxylio aoid 
0„H,NO|. [280“]. Made by boih'ng o-oxy- 

quinoliae with OCl„ water, KOH, and alcohol 
(Lippmann a. Pleissner, B. 19, 2467; M. 8,318). 
Minute prisms, v. si. sol. hot water. Yields 
(B. 4)-oxy-quinoline on distillation, and pyridine 
dicarboxylio(qniig>linio)acid [235“] on oxidation. 
FeClj gives a green colour. Yields a di-bromo- 
derivative [193“].—BaO„,HjNO, ^: needles.— 
AgHA'j (dried at 106“). Minute needles. 

Tetrahydride 0,„H„NO,. [266“]. Got by 
rednotion with tin and ,p01. Prisms, si. sol. 
water, ai|jpost insol. ether. Seduces AgNO, in 
the cold. Gives a re^ oolour with i'eCl,. EtI 
0„H,JEtNO,HI, whence 0,jH,jEtNO, 
[220“] may be got. Nitrous aoid forms a nitros. 
amine [196“].—(0„H„NOJHClaq: needles.— 
B',H,S 04 8aq.—ft’HOAc: PP. 

i(B.4)-0xy-quiB0li]ie oarboxylio aoid 
(l,H,NO|aq. [260“]. Got from o-oxy-quinoune 
dithiooarboxvUo add 0,H,(OH)(CS,H)N by 
warming with lead acetate and KOHAq (Bipp- 
mann a. Pleissner, Af* 9, 300). Silky neMes, 
sol.^ater. Oolouredre2PbyPe01|. Yieldso^oxy- 

qoinoUne on distillation.—^'_BaA', (dried at 

180“).- AgA'.— Hg,A',01r - H,A'APtCl. 4*i.— 
BA'fid qlaq: trimetiio crystals. 

^tranydride 0„H„NO,. [232°]. Crys- 
tallina^wder.—B'HOl: needles, v. sol. water. 

• (B.^-Ozy-qulaoliae oarboxylio aoid 

(hHt(0^(CIO,H)N. formed by heating sodium 
»«xy-qamolme with uquid 00, in a closed ve^el 
•I 16(r (Sohmitt a. Bngelmann, £. 20, 1217, 
anonv a....ii _ 

red 
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I by Ped,. At 180“ it splits up into 00, and » 

I oxyigninohne. Yields 0,jH,BrN0, [236“1. 

^ wn®.";’ * *•—B'HOl: needles. — B'HNO,. — 

sol. water.— 

BaO,oB«NO,: amorphqus, v. d. sol. water.— 
AgA : amorphous powder. 

Madobyheat- 

wg the a»id with phenol and POd, at 170“. 
xTisms. 

Tetrahydaide C,H,(6H)(COfl}H. Oolour- 

at 100“form 0,H4Mil(OH)(CO,H)N{211“]_w2iA 
orystalhseawith 2 aq. ’ “ 

2)-“*y-q“l“oline carboxylic a,M » 
C,H.(QP)(CO,H)N. [204“]. Permed by boifina 
p-»xy-quinoline with NaOU, CC1„ water, 
aJc^ol (Lippfiiann a. Pleissner, AT. 8, 824). 
Made also heating potassium (not sodium) 
p-oxy-qumcline with liquid CO., at 170“ (Schmitt 
a. Altsohul, B. 20, 2695). Mimfte prisms. ^ el. 
sol. hot water and alcohol. Splits up at TOO® 
into CO, and p-oxy-qnindliue. Yields qainplinig 
acid on oxidation. . lA'HCl. -•HTHHiJ. : 
.needy. _ tCI.2aq. -i NH,A'ia^: 

Yieedlcs, v. Sol. hot water. — BaA', 2aq._ 

CaA' 26 aq.—PbC„HjNO,aq.— CaA', 6 aq ; small 
needlej.—AgA'. , ® 

Oxy.quinoline carboxylic acid C.-nsNO- 
Gynurenic acid. [258“]. S.-9 at 1QP“. Oceura 
in the urine of dogs after a fat diet (Liebia, A. 
^6, 125 i 108, 354 ; Voit a. Hiohter, J. 1865,676; 
Sohmiedoberg a. Schultzcn, A. 164, 165; Hof- 
meister, 3. 6, 70), or a diet of flesh only 
(Krotschy, M. 2, 67; 6, 10). Prisms (con¬ 
taining aq), insol. coldswater. Decomposed by 
heat into CO, and oxy-quinolin& Yields q:ain- 
oline on distillation with zinc-dnst. ^apgra- 
tio* with KCIO, and HCl leaves a residue Which 
is turned emerald-grern by ammonia (Jaif6, H, 

7, *399).—HA’HCl. Decomposed by water 
(Brieger, H. 4,« 92). — NH,A'.—KA' 2aq. — 
BaA', 41nq.—BaA',3aq.—CaA',2aq.—CuA'.,2aq. 
—AgA' aq : thick white pp. 

[Py. 3)-0xy-quinoline (B. S)-earbozyUo acid. 

Dihydr.de c(caH):CH. O.Nh“'.Co'- 
280“]. Prep.ared by the reduction of 
[3:l:4]0,H,(NO,)(CO,H).OH,.(JH,.CO<Hwitham. 
monia and PeSO, (Widmnn, B. 22,2274). Yellow 
plates (from w.itnr), v. si. sol. alcohol. Yields a 
methyl ether McA' [192“] orystallfting in tables, 
Bi-ezy-quinoline ear]p)xylio acid. Ethyl 
derivative of the ethyl ether 

OA<S.C„OEf‘- [“’“I- Ooi^rtbo 

action of zinc, alcohoi.vnd gaasous ^1 on o- 
qitro-benzoyl-malouic ether (BischoS, B. 22, 
386). Small needles. <loloured violet by PeOl,. 

Tetr»o(y.quinoline carboxyl!^acid. Lact¬ 
one of the ii-methyl derivative of the 
^hfiride. C„H„NO,t.«.« 

4?B.O*— V , 

O.H(pMe),>CH.QH, [o. 266“], PApared by^ 

• ^NlH.ro • • 

the (eduction of o-nitro-moaonin-aoetio add 
• XO.O 

O.H(NOJ^OMe).<; f • with tin and 
• X3H.CH,.00,H • 

HOI (Iiiebermann a. Eleemann, J9. ft, 8TO6). 
(Colourless needles (from wates), v, sol^aloohoL 
Boiling baryta-water yields Ba(0,J^llti),^6a4.j 



OXY^UINQLIMB tJAKBOXYLIO AOID. 


31 and HOAo M 120<> form 1220®], a 

installioe (olid. POI^yieldB Oi^i.ClNO, [218°]. 

BI-OXT'ISOannOUHB OABBOXtlW 
lOID 0 ,^„N 04 . [221“]. Rwmed by beating 
is di-methyl ^riTati'm with HIAq. .Yellow 
powder. FeOl, giYos a Yiolct ooloar. When 
icated it yields a compound [230“]‘Which gives 
isoqoinoline on distillation with zinO'dust. 

Di-melkyl derivativt " 

[3,H,(OMdit(CO.HlN. [205°]. Oot by oxidation 
of ^apsTerine (^IdsobAiied^., M. 6. OOt; 8,6X9; 
9, 32?). Y«Uow needles (containing 2aq).— 
HA'HC12aq: needles. r 

“OXYiiTJIHOtlNB 8T1X.PH0HIC ACID 
OAtOHXSOi®)®- Formed by lasing lyxinolino 
(a)-di8diphonio acid with potas^ (La Gostd a. 
Valeur, B.19,997 ; 20,100). Pale-yellow ^Jates 
(containing aq), si. sol. water.—Kh. aq: prisms, 
V. e. sol. watjsr. — BaA',3aq. — CaA’oOaq.— 
Cu^'jdaq: green needles.—CaO,HjNSOjl}aq.— 
BaC,H 4 XiS 04 3aq: yellpw needles, si. sol. water. 
, ^teeiquinoline snlphonio acid 
n tJ /ntlirjfl HIW ‘•r'(7no„‘17.';<>1 Formed hv 


C;fi,( 6 k)(dO,H)N. ‘■[270°-275°]. Formed by. 
potash-fusion from quinoline (3)-diaaI|Uhonio 
aeid (La Coste a. Valeur, B. X9, '&98; 20, 3200) 
Yellovi-plates (containing ^g), v. sol. hot water, 
tneol. e&er. . 

.. 3 )-Oxy-quinoUne snlphonle acid 
0,Hj(OH)(GO,H)N. [ 0 . 270°]. Made from m- 
oxy^quinoUne and faming HjSO, (Riemer- 
schmied, B. 16, 724). Yellow plates (containinp 
•q). si. sol. cold water. , 

(Py. 3) • Ozy • quinoline snlphonle acid. 
Methyl derivative C,Hj(OMe)NSO,H. 
Formed from the mcthy. dcrivatiYe of oarbostyril 
ahC faming H;SO, (Feor a. KOnigs, B. 18,2395). 
Needles, sol. hot water.—AgA'; needles. 

(B. 4)-0zy-qainoline {B. l)-sulphonio eieid 
OJI,(OH)(SO,H)N. [270°]. Formed by^sul- 
phonating o-oxy-quinoline by H^SO, in the cold 
(Clans a. Posselt, J. pr. [2]'.41, 36). Needles 
(containing aq). FeCl, gives a green colour. 

Salts. — NaA'aq. — NojCjEjNSO, 2aq.— 
KA'aq. — K, 0 ,H 4 NS 0 , Saq. — BaA'.aq. — 
CaA', aq: smul needles, si. sol. water. 

{B. 4)-Ozy.qainolinc snlphonio acid 
CA(0H1(S0.H)N. Formed by heating o-oiy- 
qninoline^with k^SO, at 180° (Lippmann a. 
Fleissner, M. 10, 800). Crystals (containing 
l^aq). Ooloqped green by FeOl,.—KA'.—BaA', 
_^A'. 

2)-Ozy.quinoUie snlphonio acid 
Q.YyOH)(SOjHlN. Made ty sulphCMting p- 
oxydqSnoline with faming H,S 04 in the cold or 
at 100°«.(Clans a. Posselt, J. jr- [2] 41, 159). 
Yellow needles 4 (oontaihing Jaq), v. si. sol. cold 
water. Decomposes at 270°. -NaA' aq.—KA' o j. 

Ozy-qninollne solphonlc seid C„,H,NS 04 . 
Form^ by cheating o-amido-phoryl^ropiolio 
acid with H ^04 at210° (Bieyeaa. Bloem,B. 16, 
2162). U. soL coH water. , 

• J-®- disnlphonlo acitf » 

0X(0H)(80,H),N. Made by jieating p-ozy- 
quinoline^itb H 2 SO 4 and P^i at 200 ° ft. a. P.). 
Mygroseopio mass, decomposing at 200 . •FeOl, 
gives a green colour.- KHA".—H,0,H,N80,.— 
BaA"3aq.—On,(CA^SOS,10M: green pp^ 
OXYrOBWOlIKB ■ SxtSoCABBOXYUO 
ACID oCH,<OHm.O^ [180°1. Hade by heat¬ 
ing o-ou-qninonie with potsssfnm zanthate aneb 
•AleOliti at,100° (Idppmann a. Fleissner, M.9, 


996), Small ted orysiSIs, nearly ImKd. water, 
FeOl, colours Us aqueous solutum brown, 
KidnO, Yields quinolinio Add ^1^.-NH4A'. 
Tables, si. sol. water. 

{4)-OIT-(a).DiaDlH01Y10,,P„ll,0. [208°]. 
&[ade,by fusing di.(Py. 8)^atnolyl snlphonio 
acid with potash (Weidel, 31, 7, 312). Mono- 
clinic needles (from zylene), insol. water, si. soL 
hot alcohol.—KA' aq.—PbA', (dried at 100°). 
it'etyl derivative [167°]. Needles, 
Ozy-(Py. 8>'B. 11-dlqninolyl. p7°]. Got 
by fusing (Py. 8, B, l)-diq\j!(n£>lyt Bulphonio acid 
with potahh (Weidel, M, % ld4). Crystalline 
powder (from alcohol), y. e.BoL aloqhol. 

(B. 2)-Ozy.(P«. L B. 1 or 8)-dl4binolyl. 
‘Jfeffcy 1 ether 0„H,.N,0 t.e. 

0,Hj(Oka)i<^.Qjg Two 

isomerides of this formula are formed together 
by heating m-amido-(Py. l).phenyl-(B.2)_-meth- 
oxy-quinoline with o-nitro-^cnol, glycerin, and 
HjSO, (Miller a. Kinkelin, B. 20,1924). 

(a)-lsomeride. [161°]. Thin monoolinio 
tables, sol. alcohol and etbt'i. So/ptions of its 


needles_,B"Mel; yellow orystaUine powder. 

(8)-Isomeride. [120°]. Plates or flat mono- 
■olinio prisms. Its alcoholic and ethereal solu¬ 
tions show bllk'e fluorescence. -B"H,Pt01,: amor¬ 
phous pp. changing to a'brystalline powder. 

(a)-Di-ozy-di.(Py. 8)-qainolyl C,^,^/)- 
[239°). Made by potash-fusion from diquinol^ 
(o).disulphonio acid (Weidel a. Glaser, M. 7, 
320). Minute needles, inscr'. water and alcohol, 
sol. xylene. — B''H01: yellow needles. — 
B"H,PtCl,: red plates. 

Di-acetyl derivative 0„H,glo,N,0,. 
[170°]. Ehombohcdral crystals. 

(8)-ri.ezyAi-(Py. 3)-qainolyl. [above 806“^ 
Made by potash-fusion from diquinolyl (8)-di- 
sulphonio acid (W. a. G.). prystalline powder 
(from alcohol), t. sol. alkalis. 

Di-aeetyl derivative [216°]. Plates. 

Tetra-ozy-diquinolyL Di-ethyl deriva¬ 
tive of the anhydride 0,;H„N.O, Ac. 
0(C,H4(OBt)N)p A ^ase which apparently has 
this constitution is prepared b^ heating 
C„H 4 (NH,),(OEt )4 (c/. p, 667) witll o-nitro- 
phenol, glycerin, and HjSO,. It crystallises 
from ether, gives a green colour with FeCl„ and 
forma B"H4Pt01,2aq (Colson, 0. B. 107, 1008). 

(Py.8)-OXY.(Py.2)-ftTJUr(lI.Yl MBTHYl 

KETONB 0.,H,N0, As. CA<i2;o.OH°^- 
[232°]. Made by heating a mixture of o-amido- 
benzoio aldehyde and aoetoacetio ether at 160° 
(Fri4dl8nder, B. 16,18381. Needles, sL soL Aq. 

OXY-fUMHOLYI. PfiBNYl XBTOHB ’ 

OA<N»aoH°‘^‘* [*‘"™270»]. Made by 
heating o-amido-benzolo aldehyde with bensoyl- 
acetio ether (FriedlSnder a. GOhring, U, 
1888). SL sol most solTsnts. ° 

«-0XT.(PF.8).UDnr0I.TX,.PB0FI0in0 AOS) 
0„H„N0, As. (0,BLN)0^CH(pH).C0,H. 
[185°]. Formed from (OAN)WrOk(OH),Oa, 
by heating with alcoholic NaOH. (Binhqm, B, 
18, 8466; 19,906). Orange erystois, soL wtUiec 
and ppd.^l>y alcohoL Yidda (OyB^)OHO Oi 


o 



DI-OXy^UlNONB DlOitKBexyUO ETHEK. . 


m 


stiAnthm bj KMnO,.—ifcA' 8aq.—AgA'; yellov ' y«llow plntes ({rom -mtar). Yields a orysialHne 
PtCl,6aq. dioxili 0,Hj(OBt),(NOH)„ which may be reduced 

B-Oxj-Uy. 8)-qttfcolyl.proplonlc aoM . j by SnOl, to 0,Hj(0Et),(N^r 

__ ri7fi‘>i I Di • oxy - qntaone. Di-melhgl ethtr 

^ ’ , 0,Hj{0Me),02. [249°]. *A prodpct ot the oii- 

tB;m Its amide, or by the action ol Na.QO^q orf dation of 0,H,(0Me),p:2:3] by nitric acid (Will, 
jwMno-quinolyl-propiomc acid in the cold (Bin- | /i. 21, 608)7 Prisms, y. s^. hot HOi^ May be 


horn, A, 246, 176). Colourless prisms, v, sol. 
alcohol and HOAc, insol. chloroform.—BaA'.— 
AgA’.—HA'HCl. P88°]. White prfs^.— 
HjjA'fHjPtOl,. [218‘M. Yellowith-red prisma. 

Methyl etherfVleh.'. [62°]. Prisms. 

Anide, (152°^ Made by dissolving the 
bydrobromii]f of bromo-quinplyl-propionio acid , 
in arambnia m the cold. , White crystals (from 1 
alcohol). ; , »! 

Lactone (C,H,Nlr.CH<^jjJ>C(^ * [82°]. 

Made by adding an equivalent quantity of 
Na^CO, to the hydrobromide of bromo-quinolyl 
propionic acid suspended in water (Einhorn, A. 
246, 169). Needlel-C„H,Ng,HPI. [138°].— 
B'C2H.N,0,. Golden plates (from alcohol). 

OAV-auyiONS* Methyl ether 
C,H,0.,(0Me*. [140°]. Prepared by oxidation | 
of o-anisidine with K 2 Cr 20 ,*and dilute I 


sublimed. Eeduced by SnCL to C,;H,(OH) 2 (OMe), 
[158°]. Gives 0,Br2(0Me),.a [178°]. 

Triw>xy.qaineiis 0,H(6l5,0j. Hdde from 
tri-amido^osoroin ^ tlift action of FeOI|, the 
resulting amido-di-imido-resorcin Aeing l^ted 
with HCl Aqsat 160° (Merz a- Zotter, B. 12,2036). 
Nearly black powder, insol. water, bI.% 1. al^ 
hoi. Yi(#ds a crystalline tri-acetyl derivative.— 
Ba,A'", : near(^ black pp.—Pb,A"'p—t 
blacl^ pp. 

Tetra-oxy-fainone Cj(OH),Or ‘ Dihpdro- 
carboxyiic acid.’ Formed by the^ction ol alco¬ 
hol, air, and HCl on the black mass contaiqjpg 
0,(0K), got by combination of potassium with 
CO (Lerch, A, 124, 20). Tprraed also l^«tjqp-, 
spheric oxidation of a smution of*hexs-oiy- 
^nzor^ (Nietz(jla. Benckiser, B. fS, 607, 1836, 
36.65). It is luso a product ol the action of 
HNO, on inosite (Maguenne, AtCh. [6] IJ, 112). 


(Muhlbiiuser, B. 13,923; d. 207, 251g Will, B. \ Bteel-blae monoolinic needles and platiib, v. sol. 
21, 606), Got in like manner from the methyl ! alcohol and hot water, si. sol. ether. Oxidised 
ether of amido-resoroin (Bechhold, B. 22, 2381).. | in alkaline solution by the air to croponic acid. 
Yellow needle#, with pleasant smelb, sol. alcohol, ' Nitric acid forms G,0,. Aniline forms the oAn- 
m. sol. ethcp and watee. Cone. Bf^SO, forms a pound C,(OH),0,(NPh)NH,Ph, crystallising in 
deep-blho solution. The vapour colours filter- ; red needlc% with green lustre. _l'hanylrae-o. 


paper rod. Ileduoed by SO., to C,|H,(OH)j(OMe). 
With aniline it forms 0,H(NIIPh)j(0Me)0„ 
crystallising in cop;^ry needles, and forming a 
dark-blue solution in ^SO, (Schweitzer, C. C. 
1888, 1434). o-Toluidine, o-xylidine, and di- 
phenylapiine form corresponding bodies melting 
at 239°, 228°, and 120° respectively. I 

Ethyl ether [117°]. Made' 

by oxidation ol C,H,(NIIJ(OEt), with KjCr,0, 
and dilute H,SO, at 16° (WiU a. Pukall, B. 20, 
1128). Yellow niSdles (by sublimation), m. sol. 
warm water, decomposed by hot water. 
Bioxy-quinone 0 ,£[j( 0 H) 20 ., [(S2:4:y. 
Eormation. —1. By boiling the basic sodium 
nit ot dioxyquinone ^carboxylic acid with HCl 
or H.,SO, (Loewy, B. 19,* 2387).-^2. From di- 
amido-reebrein by oxidation to di-imido-resorcin 
and treatment of this body with dilute (10 p.c.) 
KOH at 70° (NietzM, B. 21, 2374; Boniger, B. 
22, 1288)—3. By heating O,B[,(NIffh)(OH)0., 
or tetra-methyl-di-amido-quinone with EOHAq 
(Eehrmann, B. *i3, 904). 

Properties. — Dark - yellow needles, almest 
insol. cold water, v. sol. alcohol. Its alkaline 
solutions are rei Not melted at 180°. May be 
sublimed. Forms a dioxim. Cone. HNO, (prms 
nitraqilic acid.— Nd,(4H,0,. — BaGA^ia): 
bluish-black needles. • 

Di-methyl ether Me,A". [o. 220°]. Ob¬ 
tained by methylation. Prepared also fiom 
OA(NO,).,(OMe), by reduction followed by oxi- 
daticsi Jfitn FeOl, (Nletzki a. Bochberg, B. 23, 
1216). wt also by oxidation of acetyl-di-methyl 
pfrogallol 0,H,(OMe),(OAo) (Hofmann, B. 11, 
§82). Yellow needln. Yields, on reduction, 
•olonrles%OA,0, [166°]. • 

Di’tthyU ether O^OEt),Or ,.[181f]- 
Qot ihr MidisiDg the di-stnyl eOiac of dismido- 
^dw^ons vnth Fed, (N. a.B.).^Solphar- 


diamino yields 0,:H,N,0» sol. HClAq (Kehr. 
mann, B. 23, 2448). o-Tolylene-diamine fonds 

black crystals ol C,0(OH),^jJ^]^CJ3, (Niet||ri 

a. Kehrmann, B. 20,3150).—K.,C,H,0,: stablnin 
the »air. —K,CjO,. Readily oxidised by aft to 
C.(9P)A- -- Na,C,H,0,: dark needles with 
metallio lustre. SI. sol. water, forming a dark, 
yellow solution, BaC,H,0* (dried at 100°) • 
dark-red pp. 

Di-aeetyl derivative 
C.(OH)JOAc)A[2:6:3:6:4:1]. [206°]. Yellow 

plates, si. sol. water. 

Tetra-beneoyl derivative 
C, (OBz),0.. Yellow needles,, sol. hot BzQl 
(Maquenni, SI. [2] 48, 64; O.i. 104, *719). 

Anilide C.(OH),0(NPh). Made from 
C„(OH)., aniline, and alcohol. B§d plates with 
golden lustre, v. si. sol. ordinary solvents. ^ 

Di'Bbomc* and Di°chiiObo«i wi* 
vxy-qumptk. • • • 

OXYJaUINONE OXIM v. Nitboso-b*«»ot». 

DI-OXY-aUyiOlfE DI0ABB0XYI.I(tfTHKE 
0.0,{OH)j(OOjEt),. [161°]. Foimed by passing 
day nitrous acid gas into an ethereal solntion ol 
di-oxy-terephthalie ethA (Hontzsch a. Loewy, 

B. 19,28*, 4393 ; 20, 1306, 1811).,Got also by 
dissolving C.Cl^i(CC?Et), in NaOHAq, and by 
atmospheric oxidation of tetsa-oxy-terephmslio 
•flier fn presence of dJaOHAq (Bdnigjy, B. 22,, 
1284). Greenisji-yollow monoolinic prisms (from 
alcohol) or yellow Driclinio plates (from xylene), 
si. sof. ooltfwater. Acid to Htoma Ite solm 
tions are yellow. Has M action m wem 
cyabaU (Goldsohmidl? B. 266). SO, ytoWi 

C. (OH),(COJEti, Hydroxylanun# y roduo es 
0 O,({»tH..OH),(0O,Et), [170°]. Phsnyl-hydraa- 
£e‘f^sVt0NwWt).[l^^ Hot 
NaOHAq yiolds an amorphons qpdffim^smti 

• $ D 9 



onmgepp. 

■Aettt - - 

(174“]. Needles (from HOAo) (BS^ger, B. 2i, 
1884). 

OXT-QUXSOXAIIHB. DihydrUe . 


OXT-QUXSOXAIIHB. Dihydride , 

,[£.180“]. ^^ebyrednotion 

cfc^nitro-phonyl-amidb-acftic acid wth tin and 
HCa 4P18ohUB. 19, 8). Prisms (containing aq), 
sol. idc<^ol, ether, acids, and alkali'. Molts at 
94° whon'hydrated. ( 

\K.oxy.qainozali]ie 0,H,N,0, t.s. n , 

Formed by heating with HOI ' 

at 180° Ae compound of phenJleno.o-diamino 
and cyanogen,(Bladin, B. 18, 674; BJ, [2] 42, 
KM'. Needles (containing aq), si. sol. water. 
Not melted at 290°. . „ . _ « 

, . l)WJ!Xt.])lQOI]!WYl OAO. ».s. 0.(0H),0,. 
Rhoditonic acid* ‘ (jdfhoxylic a^id* Formed, 
by treatment of C.(OK), with dilute alcofeol and 
air (Bteller, A. 24, 1; 34, 232; Leroh, A. 124, 
32 ; Vill, A. 118,189). Formed also by attoo- 
spherlot>xidation of C,0,(OK)„ and by reduction 
. of b,0, with SO, (Nietzki a. Benckiser, B. 18, 
618,18380 20, 323 ; 28, 8136). The hydroxyls 
ar^probably in the o- position. Colourless crys- 
tals, forming a colourless aqueous solution. « 
Btactions.—l. Oxidised by HpO, to tri- 
quinoyl 0,0^—2. Air and Na,CO,Aq yield oro- 
oknio acid.—8. Phenykne-o-diamine forms red- 
brown needles of the kzine CJH4:N,:C,(0H),0, 
(If.etzjd a. Schmidt, B. 21,1227).—4. Tolylene- 
OJdiamine forms C,(0H),0,:N,:C,H„ which crys- 
tallms from HOAo in yellowish-brown ueeffles. 

Salts.—Na,C,0,: violet needles, forming an 
orange aqueous solution.—K,C,0,: red powder, 
at small blue-black needles. '■ 

BI-OXY-BICIHOUEIC ACID C,A,0.. Trt- 
oxyoUic acid. [64°]. Made from rioinoleio acid 
and H,SO, (Lieohti a. Suida,B.16,2456). Insol. 
water, v. e. sol. alcohol. 

OXT-SALICTUO ACID o. Di-oxt-benzoxo 


solution.—BaAV—CdAV 
' a.OXT.8TXASIO AOIS C^BuO, U. 
0,A..CH(0H).C0^ [81“3 (Q.): [86“](B.). 8. 
•(alooW S’** M a* 20° |8.). 

Formation.—1, A mixture of (1 “®W 

with oleic acid (1 mol.) at 0° 3™^™ 
0„H„.0H(S0,H)C0,H, a liquid acid soluble 
in AnSr, water, and alcohol, and forming the 
salts K,A", Nu,A", (NH,i,A", Ba(HA'')„ and 
Cu(HA"),. This acid is decomposed by boiling 
dilate acids into HjSO, and a-oxy-steanc aoid 
; (Geitel, J.pr. [2] ,87, 74; cf. Frenyj, A. 88,161 
Bsabanejen, B. 19, 23|l9 Ref.; Saytzefl, /. pr. [8] 
>06, 369).—%, Bt the action of moist Agj,0 on 
iodo-sU'ario aoid preparejl from oleic aoid, r, 
and I (Saytzeff, J.pr. [2] 88,810; 86,878; BI. 
[2] 47,169). , . ^ „ 

iVg)omtio».-H,BO,(32g.) is gradna^ 
added to olive oil (88 pts.) in the cold, and the 
mixture boiled with alcoholic potash. The pro- 
duct is acidified oy hydrogen chloride, and the 


aom. , f, 

OXTSAIiTS. This name is sometimes used 
to distinguish salts which contain 0 from those 
which do nqt; i.e. it is applied to salts which 
are. not haloid salts (including cyamides), thio- 
(or solpho-) salts, noPsalts of acids composed of 
H. halogen, ihd metal or ndh-metal*(». Salts in 
volH?:). 

oxb-sebacio aoid C„H, A- [1^®°]- 

by boilihg dkbromo-lebacio aoid with water 
(Clans, a. Steinkauler, B. 20, 2886). Granuhs, 
m. sol. cold water.—N4,A" : crystalUne powder, 

Te 6e sole WfttdF* 

lH.oxy.ssbaele acid ti|VH„Ot. [180°]., Made 
from di-bromo-sflfeaoio acid, water, and ^,0 [0, 
. a. 8.). ^lodnles,v. e. sol. water.—Na^': v.t. 
wde wfttof ^ 

DI-OXY.8HIKliaO AOID. Dikydridt 

ri86“]. [o1»--38^ pDrmed from btomd-shi- 


ftud ba^tft {Eyknum, E. 1294)e 
Long needles, m. soL cold water. 

£n.80XBlD AOID 0.H,0,., WT* Made 
dma pyridine («).oarboxylio am ij twatment 


ZUtAbUaa (MVWSAWiew a* V" 

duct is acidified oy hydrof;en chloride, and^ the 
separated acids crystalliseii/rom ether (Gettu). 
In this preparation there is also formed tM 
sdd (C,.H„.CH(CG,H)),SO. [24°], which yidA 
o-oxy-steario aoid on boiling with dilute aoid^ 

Prouerties.-White six-sided plates, m. soL 
.alcohol, V. sol. ether. At 200° it forms a syrupy 
anhydride, which is also formed fay heating with 
fuming HOlAq at 100° for 12 hont% Does not 
unite with Br. Reduced by HI to stearic aoid. 

Salts.-NaA'.-CaA',; small crystals (G.). 
-CaA'.aq (C. a. S.l.-BaAV-S5nAV-OnA',; 
green powder.—PbA'p—Ag.y. 

7.0xy.steario aoid 

0„H„.CH(0H).CHr0HrC0,H. The lactone 
C„H„0, [48°] is one of the produota of the 
action of H,S0, on oleic acid. After boiling 
with potash it yields Ca(C„H„0,), and 
Pb(0,lHuO,)„ whence acids at once set free the 
lactone. 

Di-oxy.stearie acid C„E„0,. [186°]. 8. 

(alcohol) -6 at 19°. S. (ether) -19 at 18° (Spiri- 
donofl, J. pf. [2] 40, 843). Formed from di- 
bromo-steario aoid (oleic aoid dibromide) by 
treatment with moist Ag,0 (Overbeck, A . 140,72). 
Got also by boiling oi^roleic aoid with potash (0.). 
Prepared by oxidising oleic acid wiHi alksdine 
KMnO, (Saytzefl, J. pr.V2] 81,641; 88. 804; Bl. 
[2] 46, 265). Probably identicid with a di-oxy. 
stearic acid [181°] got by oxidising tallow with 
KMnO, (GrBger, B. 22, 6i0). Tables, insol. 
water, v. sol. hot alcohol, v. si?sol. ether. Con¬ 
verted by HI into iodo-stearic acid. B^nced 
by alcohol'aud zincAto stearic aoid. Distilled 
under 100 mm. it gives an aoid fc. 70°], which 
mas bo its anhydride C„H„0,. This acid forms 
the salts C,i„AgO,^d 0,^Na0,. Jielto 
I octoio, sebscio, anmaselaio acids onoxidanon 19 
■ KMnO.. 

8alts.-NaA'. — KA'. — OaA", aq.—BhAV 
ZnA'y—AgA'. 

I Bi-acstvf dsfivatine. Syrup, mlMthar. 
Methyl ether. [106°]. a (alcohol) 
atl8'6°. S. (ether l-04atl9“. Plates. ® 
Bthyl ether. [lOOJ]. 8. (alcohol) d-B at 
. 16°; 4- 95 at 18°. S. (eth^ WB at tB“. Platefc 
Di-oxy-stearie acid OjiHmO,. [100“]. Fccmed 
> by oxidisiim e^dio acid wiHt alxaHnc VMM. 
i (Saytieff^ f. pr. [2] 88, 818). More scd. alocM 




OXT-aTYRyL-PYftlDDrE, 




lad etlur itu tba pnmmR itiomeride.—NsA.’. 

prs®]. Ck)t*by 

iiba MtiOB ot AgiO on &e dibromide of boioleie 
•old [dfi"]! vliiob is ^rmed from iodo-stoario aoii 
and aloobolie potash (Saytzeff, 3. m. [^3t, 276). 
Orystelline powder, v. sol. alcahol and ether. 
HI yields an iodo-stearic acid reduced by tin and 
HCI to stearic acid. «• 

Tri-ony-stearie acid • RiMnolie 

acid.' pdl”]. Ocoars among the products of 
the oudation of castor oil with alkaline 
KMnO| (Hasara a.*Grussner, M. 9, i70).—KA'. I 
-NaA'^aq.'* • i| 

TTl.ozy.tteBTie acid ‘ Ridniaolic 

n^.’ Occurs together with the prece¬ 

ding isomeride, among the products of oiidation 
of castor oil by EMnO. (H. a. O.). * 

Tri-ozy-itearic acid 0,JH„0,. [116°]. Formed 
by oxidising rioinelaidic acid with alkaline 
KMnO, (Eazura s.eQrussner, M. 10,199). Tri- 
metric prisms, insol. cold witter; v. sol. HOAc 
and ether. 

Tetra-ozp-stea^ acid C„H„0, iji. 
tl„H„(OH),Or Sativic acii. [173°]. A oro- 
dnct of the oxidation of linoleic acid by alkaTide 
KMnO, [Ehkzura, M. 9, 190). Long prisms. 
Converted by HI into 0,,H„I,0, and finally 
into stearic acid. 

Heza-o^-stesrio |cid Linmic 

acid, J20^]. Got by oxidising linoleic acid 
with alkaline EMnO„ being derived from lin- 
olenic acid, which Is present in linoleic acid 
(Hazura, M. 7, 637 ; 8, 166, 267). Minute 
needles (from watCi’). More sol. water and less 
sol. alcohol than sativic acid. Tields a hexa- 
acetyl derivative. 

HeA-ozy-stearie acid 0,tH„0,. IsoUnusio 
acid. [176°]. Occui-s in small quantity, to¬ 
gether with sativic and linusic acids, in the pro¬ 
duct of the oxidation of linoleic acid by alkaline 
EMnOj. Meedle% insol. ether, v. sol. hot water. 
Forms a hexa-acetyl derivative, si. sol. ethec. 

OXT-BTUiBENE «. Oxy-di*>henvi.-ethyi,- 


DI-o-OXT-DI-STTBYI, BIKETOKE C„H„0, 
f^. CO(OH:OH.OAOH)^ [100°]. Got by heat¬ 
ing the glucoside with dilute H^SO^. Brownish 
jMwder, sol. alcohol. • 

Olueocide CO(CH:CH.C.H,.OO.H..O,)« 
[267°]. Formed, together with the compound 
CH,.C0.CH;CH.0,H,.00,H„0j, by condensation 
of helicin with saoetone in presence of a little 
idkali (Tiemann a. Eees, B. 18, 1967). Colour¬ 
less crystals (containing.aq), si. «ol. alconol, 
nearly insol. water, insol. ether. 

Tetra-ozy-di-styryl ketone. Di-methylene 
derivative CO(CBbOH.O.H,:0,CH.), p86°]. 
Madb from plperonal,'*Bcetone, and NaOHAq 
(Haber, B. 24. 617). 1 ftllow needles, insol. 
water, m. sol. alcohol. Colours aedeep 

'’'"n-OXT-BTYKTI. METHYl KBXOHE 

OA(OH).CH:CH.OO.C^. [189°]. 
^t by hydrolysis .of its glncoside by einulsin 
(Tiemann a. Klees, B. 18, 1964). Formed also 
from salioylio alddhyde, acetone, and dBute 


Tieldp a bensoyl derivative OA(OBz).CIO.OH, 
•[88°f, an oxim OA(OH).0(HOH)bH, [86°],and 
a phenyl-hydrazide [160°]. 

Olueoeide tlBLCp.CA.CA.O(OJ3L,OJ, 
[192°]. Made by adding a lew drops of oansho 
soda BoIuti«i to a mixture of acetone and helicin 
0,H,(OoA,0,).CHO. Slender needles (contain- 
ing aq), v. sol. not water. Lovorotatoiy. Fields 
an oxim [173°]. • 

p-Oxy-styryl* methyl ketone. uSthyl de. 
revativi C^,(0*Iei.CH:CH.CO.CHi. [76% 
Made by allowing anisic sldehyde,*aoeton>, and 
aqueous NdbH to stand h the cold (Einhorn a 
Grabfie^ A. 243, 863). Plates, v. soh alcobof, 
•Bi-ozy-styryl methyl ketone. Meihy 
derivative • OH,.OO.CH:OH.CA(OH)(OMa; 
P:44]. Got ivom its glucoside by the actios 
of emulsin. Fellow needles, v. lol. alcohol. 

OlAcoside < 

CH..CO.CH:OH.C,H,(OMe)(O.C;a„OJ. [a6f°], 
Got by heating the glucoside of vanillin with 
^ acetone and NaOHAq (Tvmann, B, ll) 849>1)) 
j* Pale-yellow needles (Containing ^aq), m. eiw 
{rater/ Bavoiotatory. 

, Methylene derivative 
OH,.CO.CH:CH.O.HfO,CH,. [107°]. > Made 
from plperonal, acetone, and NaOHA^ (Hgber, 
B. 24, 618). Prisms, si. sol. warm waten 
Changed by steam into an isomeridt (?) [111°]. 
Fields a yellqw oxim [186°] and phen^-byfllaz- 
5de [160°]. The isomeride [111°] yields a 
colourless eexim [183°] and phenyl-hydrazide 
[163°]. 

DI-0XT.8TFBTL.n^PFXAZ0I.E O„H,^j0, 

ie. OHiOHPh- 

oxe^ine. Styryl hydanUXn. [172°]. Majedby 
the action of boiling dilute hydrogen chloride upon 
CHPh:CH.CHCy.NH.CO.NH,, which is got from 
cinnamic aldehyde cyanhydrin, and urea (Pinner 
a. Lifsohiitz, B. S*>, 2868; 22,686). White pUtez, 
changing on fusion to an isomende [196°]. 

Reactions. —1. On heating with idcoholio pot¬ 
ash it yields the isomerioC(NH)<^Q^'pgQnPij 
which decomposes at 800° and, with EOH and 
EtBr, yields C(NH)<^^-gg 0^^ 

2. Alcoholic potash and EtBr at 100° from 
[162°].—8f Bromine in 


.-NEtCO 


NaOfl (HiMfSA, B. 24, 6180). Ung neraies 
(from &looUol)i al wl. water. FeCl, oobors itsj by Na ana aiMnm m 
M saonsflolotmnblae. Sodium-amalgamrednoea" —B-H-Pw 

W to 0JEr,(OH).CH:CH.CH(OH)4IB, [48^. 


®®‘vNII.CH.O,By?h 
CHClj fo^s 0,^„N,<^rBr, [Z^p®]. Bromine 

water produces Ogr^QjjjjjgB^pj, 

[220°], whenc# NaO^q^ forms tri-wy-styrjl- 
eietapyrazole QQ*( 3 g^j,. a crys¬ 

talline npwder [186°].^ 

. j nr,>°NAo.CO 

Acetyl dertvtteve 00<,hh .0H.0,H,’ 

UWOa. Small white prismsf 
f o-OXF-BTYEFL-fFEIDIlTE C„Hi|MO i*, 

0X<0H)-.^=CH-C<°n ;CH>™- • 

! Formed by heating («)-mel!hyl-pyridino (10 g.) 

I with salicyUo aldehvde gd and water (7 g.) at 
140° (Butter, B. 28, M97). Small crystals (from 
dilate al&hol). Fields a dibromfSe.* Bodneed 
by Na and ideobol to 0^4(OH).Oflj.O,H„N 
[M°]. BaUs.-B'ftPtClr [Ite'n.-WHHgCl.. 
[0.170°]. Salto of fhe ethyl aerivotiv# 





Bthylo-iodidt of the ithyl dtrivativo 

il„Hn(0£t)N£tL widen otys^Is. 

Os^-etyryl-pTrldine. Mothyl dtrivativn 
0»H,(0Me)0H:CH.C^4N. [97°]. lonnedfrom 
nnisw aldehyde and methjrl-pyridina (Sohulten, 
®. 28, 2719). PUtes. — B [18«°]. 

Yellow pletes. • , 

JjiXif\Py. 8).'JTYJrYl-ftTJIN0Up 

.0„H|jNO f«. O.H«<CS=n^H;qH.n,Hr,.nH- 
[2*8°]. ftirmedlromp-amido-styryi-quinoline by 
diazo- reaotion (Bulaoh, B. 22, 286).^Formed 
r also troDip-oxybenzoio aldehyde, quinaldiue, Uid 
ZnOl, (Wallaoh, B. 16,2009). Yellow plates. 

o-0xy-(Py. l)-8tyryl-qniiioluia [215°]. Made 
bora aidicylio aldehyde, lepidine, and,^KHSO, 
(Heymann a. EOnigs, B. 21,1429, 2172). Yellow 
try&kala 

l)-ttyTyl.q<il]iollna, [265°]. Oot 
'iH>m ^meamido-stj^^yl-jumoline. Brownish-^ 
yellow oiyBtir’.s [bom alcohol). . 

p-OKy-lPy. l)-etyryl-qainoUife [249°j. Gqf. 
bom p-oxy-benzoio aldehyde, lepidine, and 
KHSOC f,(H. a. £.). Ydllow crystal^ (bom 
alcohol). 

' OXTSOBEBABIO ACIO 0,H„0. i.». 

o,g,.(OH):co,H. [90°]. Made bom saberone 
cyanhydlin and cone. HClAq (Spiegel, A. 21L 
118). Tables (containing 4aq). Melts at 60° 
when hydrated. V. e. sol. alcohtil and hot 
water. 

OXTBOBEEIC ACI»,0.H,,0.. [112°]. Made 
bbboiling brqmo-snberic acid with NaOHAq i 
«! BempM, B. 15,149; 18, 817). Nodules 
(bora ether). UNO, oxidises it to adipic i^d ; 
oxalic acids.—MgA"aq.—CuA".—ZnA"2^a^.— 
Ag,A": crystalline pp. " 

Eihyl derivativt (],H„(0£t)(C02H).,. 
Made bom bromo-snberic acid and alcoholic 
potash. Syrup, v. sol. water and alcohoL— 
BaA".—ZnA".—PbA".—Ag,A": amorphous pp. 

(h^'isosaberic acid G,H,,0,. A sticky mass 
|Ol by saponifleation oi its ether, which is a pro- 
doot ot the action of silver on bromo-butyric 
ether (Heh a. MiCilhauser, B. 13, 477)i IltAq at 
160* reduces it to B-isosuberio acid.- Ag.,A''. 

U-exy-enberlc acid GJS„0,. Made bom di- 
bromo-aaberid' acid and KOH (Gay a. Gay- 
Lnekac, A. 165,251). ,/Amorphous. 

Di-tthyhd$rivative 4^H„(0£|t),(C0,H),. 
JOibtdpmn ^-bromo-Euberic acid and ficoholic 
potash (j^ a. B.). Syrup, v. sol. water, alcohol, 
aid etherr—A^": amorphous pp. 
OXY-SBCCSlIO AOIO o. Malic Acn>. 
Oi-ezy-soeeiaic soide>. Tabtabio aoid. 
Tetta^)zy>snceinie aeid , • 

DAP, is." Cp,H.O(OH)rC(ftH)rOOA <>» 
00,B.00.00.C0,q 2aq. Di-oxy-tartanc ' add. 
Oarboxytartronie aeid. [9|P°]. Formed bf past,, 
'ing nitrdsM aeid into an ethereal solution of 
protoeateshnio aoid (Grdber, ff. 12, Ali), ol 
pyroeatMhin (Bai^h, Af. 1, 869),*uf gn»iaool 
(Herxig, Af. 8, 825), or ot ‘nitro.’-tartario acid 
(KekuU, A. 221, 240)C The bee add is got by 
decanposisii the dry sodium salt ii>i< dry ether 
With IM gaa(W. Ii. Miller, B. 22,2016). White 
aiystaliLT. sdl. water. The salt Na^A^**'^ 
B is aearlV >»*ol. water. It splits up oa heating 
into 00bBiEd ■odiumta^nate. WiOiIiaHSOa 


at 9tf8 it yields glyonl (HhuiMrA A Si, 3285). 
The sdt B(L(0A0|),aq da a erystaliine pm 
BulAq and zfnoreduoe it to amisture otracemie 
anddnaotive tartsiio adds. Yields hydantotn 
when the Na salt is rubbed up* with nnaaod 
dilute'lfClAq at 55f (Ansahats, A. 254,268). 

Ethyl ether. Thick liquid (Ansohdta, A, 
261, 130). Converted by urea into the urMde 
G„£^K,0„ which erystallisesin needles, si. soh 
cold water, dedemposing at 245°. 

(0)-Oxim COAC(«OH).0{NOHI).OOA 

[146°-160S]. Got bom the 'Na Salt, hydroxyl- 
amine and HCl. ^Colourless prisms, v. e. soh 
water and alcohol.'insol. benzene (sliillar, B.16, 
f2986 j S6derbauAi, B.U4,1223). After orystalU- 
sation bom fvate'r it melts at 70°-76°. It yields 
the salts (J^A" 4aq and EgiA." and a crystalline 
diacetyl derivative, v. sol. water. Cone. HClAq 
converts the oxim into an isomerida [145°-150°] 
orystaliislng in nodules, which are v. e. sol. 
water and yield the salts GaA" 3aq and Ag,A" aq. 
Ao,0 decompose# this (<i).oxim into cyanogen 
and COj,* 

Phenyl hydraeide CjAi^A 
0qtP.CO.C(N,IlPh).CO,H. Mmophenylieine 
dioxytartarie add. [218°]. Made by mixing a 
solution ol the aoid (1 mol.) with phenyl-hydraz- 
me (1 moL) dissolved in HClAq (Ziegler a. 
Looher, B. 20, 835). Feathevy'ueedles, insol. 
cold water, v. sol, hot algphol. Coloured red by 
FcCl,. — BaC,„H,NA3aq- — -«AgA" ! 
orange-yellow pp. 

Di-phenyl-di-hydraeide 
COAC(N.JlPh).C(N,nPh).pOA Biphmylizine 
' dioxytartarie acid, [above 200°]. Made from 
tetra-oxy-succinio aoid (1 mol.) and phenyl-hy- 
; drazine (2 mols.). Orange-yellow powder^v. si. sol. 
water, V. sol. warm alcohol. On heating with 

Ao,0 it yields 0<gg;g;^ [o. 234°], which 

crystallises in rod nee^es^ ▼. sol. Aafi.— 
(NH,).,A.": colourless plates.—^HJHA": brick- 
red needles., With silver nitrate it gives 

AbNC'S^’SiSSu ol • vermUion colour. 


■^8N<Cco.C:N^Ph colour. 

Na,A": lemon-yellowi. plates.—NaHA" : brisk- 
red needlo3.-~The ethyl ether O^AAOr [121°] 
is got bom phenyl-hydkazine and tetra-oxyj 
sucoinio ether (A. a. G.); it forms canary-yellow 
orystala 

Di-p-tulpho-di-phenyl-di-hydraeide 
00.H.0(N.H.0.n.S0.H).C(N,H.(bH.B0,H).00,H. 
Fqpmed from sodium tetra-oxy-suceinate, sodium 
phenyi-hydiazine p-gulphonate, and HClAo. 
The Na salt is an orange-yellow powder, v. sol. 
water, inaMf alcohol, and is used ab a yellow dye 
(tartradnp). • . 

Di-phenyl-hy^Seid*. [158*]. 'Made 
bom the acid and N^jB^hr Yellow pp., taming 
bln# in the air. 

Tetra-phenyl-di-hydraeide 

COAC(N,Ph,).C(N,Ph,).COA 

from the acid (Imol.) ana diphenylhydmtins 
(2 mols.) (Ziegler a. Booher, B, Mi 841t), 
Yellowisn plates (bom hot alobbol), issoL water. 
Cqpo. H,SO, forma a reu solution, b c e o m l n g 
green. On lusion with resondn fii^vesaoriiDson 
mass, oolonred Uae by NaOH; bydrbquiamw 
and pyrogallbl give green and Mha maw ii i ia» 
speetirelya* Bromine gives a erystalliaa pritiw 



On-StJIfHO-NAtHlHOlO AOiD. 

&/iTaiaTe»’ M0'^*0<g0.gN^ 

pi22»J 

n/iUUiaiBg In nibj^Nd prisms with green Instie. 

OonTarUd into the imide 

plM®3 by tlH,.—Na^i": rosettes ol neeilln (bom 

•Pbh''; 


7ii« 


water) or plates (bom aloohol),—CuA", 
white pp. 

m-NUro-phtnyl-hydratide. 

Made by oaing m-nitro-chenyl-hyccazine 
(Bisohler a. Brodsky, B. 82, 2ffl4). SI. sol. hot 
water and aloohof. 

Di-m-nitro-Hi -phenyl - diHydraeide, 

! •. 20Cf]. Made bom nt-nitto-phenyl-hydrazins 
Smols.) and tetra-ozy4acoinwsaid(lmol.}. 81. 
sol. hot water. • • * 

OXTSUXiPHXBSfilt Compounds ol* an ele¬ 
ment, or positive oomponnd radicle; with 0 and 
S. The term is generally restrioted to com¬ 
pounds of metals with 0 and S. Oxysulphides 
of metals are notnnmerons, and they have not 
been mnoh studied. The^ are produced 


various reactions.^ which the following are the*, f „ 

chief: by dkting on the sulphide with water, “ ClSO,H at 180^ (Pisanello, O.' 

oxysulphide of Ba; by heating the oxide wi^ S, t deliquescent ne^Ics (co^aining 4aq). 


e.p.Bi oxysulphide; by boiling the oxidefdhd 
sulphide with water, e.g. Ca oxysulphide; by 
partially reducing the sulphate by H, e.g. oxy- 
snlpbides of*Oo and Mn; by hating the oxide 
in o^by passing^H^S into an aqueous solo-I 
tion et the oxide, e.g. oxysulphides of Fe and Os 
by adding a little alkali sulphide to the solution 
of a salt, «.p. Ou ox*ysaIphide. M. M. P. M. 

OXT-8UtPHO;BEKZOIO ACID 0,H.80. i.e. 
0,H,(OH)(8O,H).0OjH. Sulphosalicylie acid. 
[120°]. Made by snlphonation of salicylic acid 
(Mendins, A. 108, 46; Bemsen, A. 179, 107). 
Long thin needles, v. e. sol. water and alcohol. 
Gives a reddish-violet colour with FeCI,. Yields 
phenol and salicylic acid on fusion with potash. 

— NaHA" 2aq. •— NajA"3aq. — KHA"2aq. — 
KA" 2aq.— K,aA", aq.— KNaA" 4aq.-CaA"aq. 

— Bs(HA"), 4aq. —MgA" 8aq. — ZnA" Saq. — 

PbA". — OuA". — Cu,A"{OH)faq. aq; 

crystalline powder, v. sol. hot water. 

Sthyl ether. Bt^A'. [68°]. Crystals. 
OxT-snlpho-benzoie %cid 
O.H,((!ra)(80,H)(CO,H) [4:3:1]. Made bom «- 
oxy-benzoio aeid by*tseatment with BO, (KSUe, 
A. 164,160) or by digesting with H,SO, at 100° 
(Klepl, J. pr. [2] 28,196). Deliquescent needles, 
V. e. sol. water and alcohol, insol. ether. Fed, 
gives a red cmour. Potash-fusion yields proto- 
oateohuio acid.—KHA" aq: crystals, sh sol. 
water (Klepl).-K,A’' ^{K6Ue). J^O,H,S0.2aq 


Imide of the ethyl derivative 
0,]B^!'OEt)<|°>NH. [868°]. Mads byoxid. 

ising C,H,Ma(OSt).SO,NH, with KJfnO, and 
ppg. with HCl (Eemsen a. Palmer, Am. 8,227). 
Concentric groups ol needles.—K0,H,NBO,.— 
AgO,H,dl^4: lustrous needles, sL soL water. 

. Oxy-sulpho-benzoie acid 
(?H,(OH)(Sp,H)(CO,H)[8:4?:l]. Formed bom 
w-oxy-benzoic jcid and Sd, (Barth, 41. 148, 88; 
Senholei^ A. 152,102). » Yetfowish-g^^n needles 
(oontainmg Uaq), v. sol. alcohol. Ooloore^red 
by PeCl,.^ Yields protocatechuic aeid and an 
acid [189°] when fused v^th potash.—d2sA"44aq. ■ 
—Cd(aA''), 2aq.—Pb,(0^1,80,),: reddishsafbot* 
pnons mass. « 

Oxy-sulpht-benzoic acid * 

CA{OH)(SOgH).CO.,H. Oot by dissolving m- 
diazp-benzoio acid in warm H.,SO, (Griess, 

1864, 638). White laminso (fthm water). Per* 
haps identical with the preceding acid.— Bti.”, 
Oxy-disulpho-benzolc aeid 
CA(OH)(SO,H),CO,H. *[146°]. »M6de frdla 


Gives a red colour with Fed,.—Na,A'’ 
K,A"',3aq.—Ca,A",12aq.—BajA."',6i'jq^ prisms, 
si. sol. water.—Pb,A"', lOaq.—(M,A'",18aq.— 
Ca,A"',12aq.—Zn,A''', 16aq: platps. * 

Oxy-disnlpho-benzoic aeid 0,H,S,0,^ Oot 
by boiling trisulpho-m-oxy-benzoiC^acid witit 
BaCO, (l^etsohy, B. 11, 862).—Ba,A"', 8aq, 
Ozy-trisnlphc-benzoio acid 
0,H(0H)(S0,H),00,H. Made by heating m-sixy- 
benzoio acid with SO,, and P,0, at 260° 

(Kretsohy, B. 11,858). Hygro|copic syTup,(ooa 
taining 4aq at 100°). FeCl,givosatei^oolaar,— 
E^0,HS,O„2aq: monoolinio prisms.—KjA" 2aq. 
5(j.(0,HS,0,d, 6aq. - Pb,A'> Saq. - Cd,A'* 8aq.- 
Ba,A''4aq: colourless plates. 

Di-oxy-iulpho-bensoio acid 
C,H,(OH),(SO,H)CO,H. Formed from (4,8,1). 
di-oxy-benzoio acid and H,SO, (Zehenter, M. 
8, 468). Hygroscopic needles (containing 8aq). 
Fed, colours its aqueous solution red. — 

Salts K,A’’ 3Jaq.—BaA" 2aq.—PbA" 2aq^ 

Cu,(C,H,SO,), Saq. — Ag.,A" 2aq; needles. 

Di-SKy-snlpho-bencoio aKd * 
C.n,(0H),(S0,H)(C0,Hl[5;2a!:l]. Made by 
heating (5, 2, l)-di-oxy-benzoio add with H,SO, 
and P,0, at 130° (SenhoJer a. Eftrlay, if. 2,464). 
Needles.-K,A" aq.-E#(HA"), 8 Jaq.-Bs^" 8aq. 
—PbA'Waq: ol^tallina powder. 

OXY-SOLPHO-ISOOUMINIO ACII%s» * 
CMe,(OH).CJa,(SO.H)(CO,H). Ma^e by oxidis. 
ing the sul^onio adds of gymena and 

° vw »ww «>_^ a AAA ev 


(K611e).—BaA"4aq.-Ba,(0,H,SO,),:amorphousJ oymene by KMnO, (B. Moyer, A. 220,7, 29).— 
(KOllej.—CdA"8aq.—^Ag,A" > lumMi pri^s, I v x" Ron —HbA" unm minute niates. — PbA". 

• JfstAvI der%h(Uive 
0,H,(0Me)(80,H)(0om Mads bom fuming 
H,SO, and anisio add at 160° (Zervas,^. 103w 
888; Limprioht, Gra. 18, 128). Needles, insoA ' 
sthsr.—BsA"aq.—PbA’’aq: needles, si. sol. Aq. 

^sy>iiilpho-bsnssis acid 
OA(0£Q(SO,H)(00,H) [4:2:1]. Formed by the 
dia^rsaationbom(4,2,l)-amido-Balpho-benzdo 

L , n n -itgJlingj Bol. 

,"),:ainsol, 
trisUnio 


Mid (Hsdriok. Aea. 9, 416). 
vmhvtf aleohoi, and sthsr.—BaQ 
dUoW SOAs.-BaA».-OaA"« 
ndsmi, mL hot watir,-0(>A"7a»r 
JbU'Stq (PlitBsUo)* 


KA" 5aq.—BaA" aq« minuts plates.—PbA"! 

oarta - 8DLPH0CTAN0 • ACETOACBIIO 
BTHEK, .Anhydride 0(CAo(SCy).CO,Et). 
[<j? 163°]. Made by hoatiqg ^uivalent wdjd>U 
of Barium sulphoo jpnide and didiloro-aoetoaoetio 
ether (207^) (I’uroher, A. 260, 2»). Yeilbw 
orystalline powder (bom alaohol)<rinsoL ether, 

• OXYtBDIPHO-NAPHTpOlO AOID 
0„H,(OHKSO,H).CO,H. Made from_ (e)^- 
haphthoio acid aiM Bi^O, at 60° (K&uig, B. 22, 
787 ; 96,806). Needles (eontauilng 8^, v. sol. 
watm and aloohot Its aDcslino stations fluor¬ 
esce Uae. HNO,ylddedi-nstro-nap' 
Dlazobenzene chloride forms the axd 



ne 

aJI.(OH)(N,Ph)SO^. -NaHA"; needles, t. 
boL water.—N»^" asaq.—Ba(HA'^,. . 

Ox;-dl-snlpho>naphtlioic aoid 
0„H,(0^(S0;H),C0,H. Fortned bom (o)-oxy- 
naphuoio aoid vad fomfog H,SO, (K.). Stellrfte 
groaps o( needles (oontaining 4aqJ^—I 4 A".— 
Ba.(C„H.8,0,),: needles, m. sol. water.' 

dxy-klJHTDEO. ALLY!. QUISAZOMHE 

Foamed bom o-amiSo-bffnzapudo and tf lyl thio- 
carbimrde (Stewart, J. pr. [2] 44, 416). Needles. 
Its benzene solution fluoresces blue. • 

My.SBLPHTDRO-DI-METHTI.-OI.YOXAI.. 
IVt.*'Di-methyl derivative *' , 

«Me<^y®|;§“®. Formed frdm di methyl- 

thio-hydantdfn [167°], alcoholic pofash, and Mel 
(Marokwald, B., 24, 3293). Syrup.-K'HCl: 
»yi>^;—B'HjSO,: crystalline.—B'^jPtCl,. 

The j?omeride formed 

i^om tri-mefiiYl-thiohydanitoin, alcoholic potash, 
and Mel vielos the crystallinet gaits B'F,SO, 
ri88°] and B',H,PtCl, [150°]. , 

- ^ OXY, - 8TJLPHYDB0 ■ PpEHYL - METHYt- 
8XY0XAXINE. Di-methyl derivxHve 

KPh^^i9w®l’S^®. [90°]. Formed bom 


OXY*SULPflO-NAPH 1 MeiO AOID. 


Osy • Bnlphy dro - 1 ) • totyl • Mthyl -(ly oxalinA 

Di-methxl dertvafive.^ [109°]. Plates. 
Yirtds B'Ha [128°],B’,H^t01„ andB'0^,O-, 
[180°J. 


-C'(S5fc!):N • 

phenj!-mo).hyl-thiohydantoSn, alcoholic KOH, 
and Mel (iJarokwald, B. 24, 3290). Crystals. - 
B'HCl. [140°]. — B'jBL^lCl.. 4213°]. — 
B'W.O,- [192“]. _ 

The isomeric componad ^ | 

(229») bom «henyl-di-methyl-thiohydantoin 

[67°4 forms the salts B'HCl, B',H,PtCl. [132°] 
and Bl0.H,N,O, [174°]. 

, OXY-SULPHYDEO-PHENYL-ftDlKAZOI.- 
IHE [199°]. ,JB'ormed from 0 - 

amido-benzamide and phenyl thiocarbimide 
(Stewart, J.pr. [2] 44, 416). Satiny tables. 
OXY-STILPHYDEO-ftUlNAZOLlNE 

Formed from o-amido- 


[281°]. 


benzamide ^d thio-urea (Stewart, J-pr. [2] 44, 
416). Nodules (frmn alcohol). 

OXY-SULPHYDEO-THIAZOLE C,H,N S^O ».«. 

. ' [167°]. Formed by heating 

inaalcoholeat 160° 

(MiolrfBT^. 262,’84). Formed also bom ohloro- 
acetic et}Kr» ammonium dithiocaErbamate, ana , 
alcoholic KOI; «ind bdin sulphocyanoaoeticj 
ether by snooeBaive treatment with H^S and HCl. i 
OXY-SHLPHYDEO-o-lOLYL-KE'lHYJI. OLY- 
OXALIHE. Di-methyl dfrivativl 

OAMeN<gjsMe1;?“® 

lolyl-methTi-thiohydantoiin.atoohoUopotash.and 

Hel (Marckwald, B. 24, 8292). Hates.• 
alcohol. Yirndsthefollowingsmts; B^P1|120 ], 
B'AH01„ B'HjSO; [205°], B'HNO,, and the 
picrate B'CAN.O, [ 20 Q°]. 

s“ 

'elds the salts 


The isome^ 0 ^ 4 MeN 

c-tolyl-di-methyl-thl 
B’HCl 
WO, 


101 fllp°], 

W.o,[a 



[ai 2 °j 


10 , [208°], and 


Th^ jsomeric [4:l]OJH.MeN<®^S^=gjj^ 

yields B'H,SO, [210°], B',H,Pt01, [162°), and 
B'C,H,N,0„ decomposing at 190°. 

S^dCY-TAETAElO ACID v. Totbi-ozt- 
sooonno Aom. 

OXY-TEEEBIC ACID 0,H„0r [100°-120°]. 
Made by boiling ohloro-tereWo aoid with water 
and CaCO, (W. BQser, A. 220, 2Q4). Syrnp, 
crystallising with diljculty, v. sol. .^ter.— 
CtaA'j.—AgA' i netdles, v. sol. water. 

OXYiTEEEPHIHALIC.ACID 0,H,0. U. 
C,H,(OH)((»,H),. Formed by the diazo-reac¬ 
tion from amido-terephthalio aoid (De la Bue a. 
Mailer: Burkhardt, B. 10,144,1273). Prepared 
also by potash-fusion from bromo-terephthalic 
aoid (Fisohli, B. 12, 621),bomoxy-aldehydo-ben- 
pZoio acid (Tiemann a. Landshoff, B- 12, 1335), 

I bom p-xylenol. from car^ftrol, gnd thymol 
r (Jacobsen, B. 11, WO), from oxy-p-toluic aoid • 
' (Ha* a. Bemsen, K. 12, 1433), and from rufi- 
gallio acid (Bchreder, M, 1,439). 

Properties.—Crystalline powder, si. sol. 
water, v. sol. alcohol. Not me^^ed at 800°, 
FcCl, colours fts solution reddish-violet. Yields 
COj and phenol when stroi^ly heated. *X)n fusion 
with NaOH it gives salicylic acid and some 
p-oxy-benzoio acid (Barth s. Schroder, B. 12, 
1260). Yields m-oxy-benzoio acid on heating 
with HClAq at 120°. Forma a di-nitro- deriva¬ 
tive [179°]. ^ , 

Salts.—BaA" 8 Jaq: lamime (fromwater).— 
AgjA": white pp., insol. water. » 

Methyl' ether Me^A". [94°]. Leaflets. 
Yields an acetyl derivative 0,H,(OAe)(CO,Me), 
[76°]. 

Methyl derivative 0,^,(OMe)(CO,H)^ 
[279°]. Got by oxidation of methoxy-toluio 
acid and of meftyl-thymol. Small prisms. 

Methyl ether of the methyl derivative 
C.H,(OMe)(CO,Me)j. [65°]. Concentric needles. 

Ethyl derivative C.H.(0Et}(00,H), 
[254°]. Got by oxidation of the ethyl other of 
thymol (Patemo a. Canzoneri, O. 9,460). Stel¬ 
late groups of minute crystals, insol. water. 

Beneyl derivative 

O.H,(OCH^h)(COsH)i. [230°-240°]. Made 
from C.H,(ONa)(CO,Me), and bgpzyl chloride, 
the product being saponified (Baeyer a. Tutein, 
B. 21, 2188). Slender needles. 

Tetrahydride C,K,(OH)'(CO,H)r Got by 
reducing the aoid with sodium-amalgam (Baejror 
a. Tutesn, B. 22,2180). Yellowish-white needles, 
si. sol. cold water. Coloured bluish-violet‘by 
FeCl,. Its methyl ethor forms feathery needles 
. [77°]., Hydroxylamine converts the tetrahydride 
<nto 0,H„0,(N0H) [170^, while phenyl-hyi^ 
ine forms 0,H„O,(N,HPh) [126°] converted by 

HCUq into >0,H,.CO,H, a orystrfUlne 

body [280°] giving off a fecal odour when heated. 
The tetraltydride, heated at 120°, loses 00. 
andlorms C.H,0(CO.H), whence'Na* and 
0,H,(OH)Oy.CO,H [180°-.140°) may be prepared; 
{be latter bofc yielding fte crystaUine asU 
OtH,(OH}(OQgH), on saponifloation. 


OXY-mEPHTHA^IO ACID, 


“ •‘•r»P«>»aUo aeU 0,HA 

0A(0%(C0,HU6:9:4!l] or ^ 




>^(co.;h).co/ , 

Qui9u^ hydro-dicarboj^lic acid, Kyitroquin- 
9M dtcarhoxylic acid, [above 300®]. 

Vor^tion.—!. By passing a current ot air 
llirongh a solution of the dihydride ofefta ether 
oonySning exlfess of 
Jlkah (HerrmannjeB. 10, 107; A. 211, 335).— 
Lx^^ o*.KMnO, on 



•'—• s^Awsanuu n, JXVUtUtS, A>. 

20, 2392),—8. By the action df P0lj on sucoinyl* 

•uooinio ether (Levy a. Curchod, B*22? 2108)_ 

4. saponifying its ether. 

Pri^icrfies.—Interlaced needles (containing 
2aq) (from water) ot yellow plates (from alco¬ 
hol), si. sol. alcohol and ether, t. si. sol. water. 

Its alcoholic solution show* blue fluorescence 

it yields UrdroquiSon^ Bromine-water yieldsd aloiAolio potash (Nef, A. 258,2i?8). .Colourless 
Wine naased intn ifn^ D<tnr1lA<i T4a ,.^ 1 ..*: _.vf_is . « 


tctrabromoqninone. Ohlarine passed into its 
alcoholic solution forms tetra-ohloro-qiflriJ>ne 
(lioewry, S. 19, 2394). • 

Salts.-—^A": yellow needles, formings 

solution with green fluorescciuie. — KHA".'_ 

Va^" 2^. — NaHAi' 2aq. — Ka,A"(OH), lOaq: 
crystals ppd. by cone. NaOHAq.—(NHjA" 2aq^ 
(Dnisberg, A. 218, 162).—BaA".—CaA'' 6aq.— 
Ca(HA"), 6aq.—PoA".—AgA": green-yellow pp. 

Mono-ethyl ether EtHA". [184“]. Made 
by the action of dilute KOH on the dl-ethyl 
ether in the cold. Pale-yellow needles (from 
water), si. sol. water, alcohol, and ether. — 
Ba(EtA"), Ssq.—Ca(EtA ")3 6aq: greenish-yellow 
needles. 

Di-ethyl ether'&tjL". [183“]. S. (ether) 
1-6 at 20“. Prepared by adding bromine to a 
solution of itssdihydride in CS^ or to the di¬ 
hydride suspended in water (Herrmann, A. 211, 
327; B. 19, 2229j. Formed diso by the action 
of sodium on di-bromo-acetoacetio ether dis¬ 
solved in ether (Wedel, if. 219,74). 

ProperWes.—Greenish-yellow triinetrio tables 
(fromtoenzene) or needles (from ether). May 
be sablimed. Its sdcoholio solution shows blue 
fluorescence, FeCl, gives a bluish-green colour. 
Does not react wiui phenyl cyanate (Gold- 
sobmidt s. Meissler, 3. 28, 259). Does not react 
with phenyl-hydrazine or hydrozylamine. Sol. 
alkalis, forming a yellow liquid, from whiqh it is 
ppd. by OOf^d, as a ssarlet pp.,dfa,0,,H,|O„ by 
oono. NaOBAq. Ac^O has no action at 610“. . 

Beaction».—l. B^uced to its dihydride by' 
and HGlAq (Ba^er, 3. 19, 423).—1 Srom- 
ine-yapour forms 03,Br,0,(00,Et), [167“] and 
afterwards 0,Br,0,(C!0^t), (Hermann, 3. 19, 
2284) BSniger, 3. 21, 1768).—8. Dry^tifroy 
acid pas ^ss^ into its solution in absolute 
ether ozjdises it to di-oxy-qninone dioarboiylio 
etbtr (Hantzsoh a. Loewy, 3. 19, flfd; an inter¬ 
mediate orystalline powder 0,,^NO,, or 


m 

Fomed, together with the ether, hy the action 
'tomine on the diiiydride (sucomyl-snccinle 
ether) (Hantzsch a. Zeokendorf, 3. 20, 2800). 
Jtollow needles. On boiling with alcohol it 
changes to the ether Of,H„0. [433^. Hydroxyl- 

amineredsiceaittoO„H„0,[128“]. 

„ derivative of the ether 

® A(®^<9j(C02Et),. [154“]. Got by the action 
®“*®' ^ C.H,(ONa),(CO^t), 

(Wedel, .4. 219, 81; Nef. A 258, aUO ! Moto! 
clinic cfystals. Sot Sltacked by Br. Itssdoo- 
hohe solution is not fluorescent, s e 

Di-btneoyl derivative of the ether^ 
C.H,(DBz),(CO,,Et)r [ni“]. Ma^frqmJthe 
«her,TJaOIIAq, and BzCl. Colourless needles 
(from alcohoi). Not attacked by Br m OHOifi 
Cemo. H.,SO, sets free C,H,(OH),(CO;Et),. Zin^ 
dust and cone. HClAq form three isomerio di- 
O.H.(OBz),(CO,Et), melting at 166“, 
85®-95®,andl00®-110®. ^ 

Di'fnethyl derivative 
0*H,(OMe)2{CO.^H).^. (’205|P]. Formed^y sapoitl 

ncatiAn A# n TT/rin-pn /• 


OuHoKO,, [148“1 giving a violet oolour with 
kuifjeina ^t formed (Loewy, B. 19,3893). 
HifdrA/e of the ether : 

‘ \C(OH),OH/' 


I.OO^t. 


pecdles. Its aqueous solution Aows bfuish- 
violet fluoro8cences-(NH,)^": sol. wrrfer. No^* 
duordscent. * 

Di-methyl derivative of the ‘ethyl 
ether 0,H,(OMe),(CO,Et)r [lCI-6“]. Made 
from C,n,(ONa),(COjEt), and Mel ahlOe^ (Nef, 
A- 258, 297). Colourless tables. Its solutions 
show bltish-violet fluorescence. Not reduced 
by zinc-dust and HOAo. 

Di-benzyl derivative of the ethyl 
«<b«rCA(OCHJPhj;(CO,Et),. [96'6“]. Mono- 
clinic needles (from alcohol), ihsol. ItQ^AX 
, Oxy-amide C-H,(OH),(CO.NpjOH), 
Formed by the action of hydroxylamine on the 
«lher (Jeaureuand, B. 22, 1278). Prisms (con* 
taining 2aq), sol. water and alcohol. 

Oioxytcrepflthalio acid dibydrida 0,H,O^ 
Succinyl-sttccinic acid. S. 'Olfl at 19-6“. Got 
from its ether and the calculated quantity ot cold 
NaOHAq. Minute needles, decomposed by heat, 
yielding CJEljO, [78“] and CO,. FeCl, oolonts 
its solution violet (Baeyer a. Noyes, 3. 32,2168). 
—BaA;2jaq.—(NH,),A"2a«. , 

Methyl ether Me,A". [132“]. Made by 

the action of sodium on methyl suooinate (Ebert, 
A. 229, 60). Got also from hromo-aoetoacetio 
ether and ammonia (Geutber.A. 244, 204). SoL 
alcuhol^nd ethgr. * 

Mono-ethyl ether EtHA". regale Got 
from the di-ethyl ether and com NaOHAq 
(Herrmann).* Tellowish prisms (frqtt ether). Its 
alcoholic solution shows blncffiuoresoenoe. FeCO, 
gives a violet coloiu. Decomposed by boiling 
water^nto CO, and C,H,Et 04 . 

Di-ethyl ether Et,A'' iA. • 

C^Et.C,H<^^^ ®^>0IlCO,Et or 
qp,Et.CH<CH^g^^>OH.C^t. ruin 

SJ3.V »•«. 8. (ether) 1-6 at 17“. 

Formation.—!. By the* action of E or M* oa 
«thyl :iaocinate (Fehlsng, A. 49, 186; HerT- 
mann«A. 211, 806; Dnisberg, fi. 16,188).-2. 
By the action of NaOEt (bee bonr i^hol) on 
euoomio ether (Yolhard, B^18) 184),—8. From 
bromo-acetoBcetio ether by the setlbB ot slop- 
bolic NH, (Duisbero, A. 218,13») or ot HaCSt 



OXY-IER^flTHALlO »A(3tD. 


?8 

Wedel, A. 2W, 92).—4. Bj reducing di-oxy- 
grephthi^ ether with line and HOlAq (Baeyer, 
i. 19,428). ^ 

Propertie*.—(Jreen tridinio oryatala jrith 
line fluorescence^ (Irom 8ther), v. si. sol. hot 
rater. Insol. NH^q,' but farms a yeKorq sola- 
ion in NaOHAq. Ite alcoholic solutipn shows 
line fluorescence. FeCl, gives a red colour* 
lecompose^by excess bf KOHAq. yielding black 
iroducts oonfaining ayruny ‘ suocmyl-propionio ’ 
icid'0,H,0. and a crystalline acid 
139^.'’which forms BaA"2aq. The^ alkaline 
olution isiruned brow£ by oxygen. i)oes not 
eoet jwith phenyl oyanate (Goldschmglt a. 
deiBsler,«B. 23, 2S8). * 

* fleoctioits.—1. Converted by hromine into 
liwixy-terephthalio ether. Bromin*.and potofsh 


(a)-Z>i.bent] til deriolittv* of (he ether 
(3A(00n,Ph),(0O,Et)r [la®. MadainsmaU 
qnailtity (6 p.o.) Irom CAlv)OH^h)a(OO^t), 
by reducing with Zn and 1^1 (Kef, A. 268, 801). 
Orjourlesg needles. May be sublimed. 

(0)-JtMemyl dtrivafivt of tht ether 
O.H,(OOEyPh),(COJEt)r [148•6^. Made, to- 
gother with a { 7 )-iBomeride [140’6®], by the sfr 
tion ol^nzyl chloride on 0,H4(OKa)i(OO,E^)t 
at 100*5 Less sole^lcoholthan the ( 7 )-xsomeride. 
Il;SO, converts it into a oryitalUne polymeride 
[272°]. Hydroxylamine and ^enyl-hydraaina 
have no sc^n. r 



,:,iuyi~iM,ebueH,vaLu w.mo. .*• —w (VVedel, —. —— 
104). Ti^otrio ootahedra f o:6m='O iS:!: '641. 


_ ..J —r---- Sol. water altd alcohol, farming acid solutions, 

rield brominated qumonM.-2. Kitr^. coloured red by FeCl..-{NH,)A"-Nrgt"2Bq.- 

'orms a di-mtro^-derivative C,,H,.N,0. [114 ], K:x"aq.-BaA''2aq.-CaA/'aq.-MgA"2iaq.- 
I whtfe powder, msol. water and alcohol, decom- ' ^ .. 

posed by/oiling alcohdl with formation of di- 
gly-terepeth«(lio ether? and by boiling water 
with formatioii of the oxim of pyruvic ether.— 

8. Hydroxylamine in presence of WaOJIAq I'oira 
0/U(N0H),C0/it, crystallising from alooliol ix 
plates wKiph begin to decompose at 160“ (Jeau- 
renaud, B. 22,1282). An alooholio solution of 
phenyl-hydrazine forms the white hydrazo- oom- 
ponn 4 jC,H,(NH.NHPhWCO,Et )2 [165“] whence 
bromine pitiduces the disazo compound 
CLH.(N,Ph),(CO/!t), [126“], which on saponifi¬ 
cation yields the acid C.,H,{N,Ph).;(CO^),. [over 
860S. The white hydrazo- compound is accom¬ 
panied by C.H,{NH.NH»h),(0O/:t), [208“], a 
yellw isomeride identical with Knorr’s body 
[20^ (Baeyer, B. 24, 2690).—4. Phmyl hydraz¬ 
ine pwnols.) forms in presence of toluene and 
some glacial acetic acid, the four follow¬ 
ing compounds C,H,0(K/[Ph)(CO,Et), [lOiTj, 

OA(NiHPh).,(CO,Et), [206“], 0,101,0, [212“], 
and C-,H,,N,0., decomposing above 300“ (Knorr 
a. Baow, B. 17, 2064). The last body yields a 
di-methyl derivative 0»H„Me.,N,0, and is con¬ 
verted by nitrous acid into a blue substance 
C,^„N,0,—6. PCI, forms the chlorides of di- 
ohlOTO-dihydroterephthalio and dioxytereph- 
thalio acids^Levy t. Curchod, B. 22, 2]416). 

Balts,—Ka/!t,OAO,2EtOH. Got from 

the ether by ppg. with alcoholic soda (Remson, 

B. 8, 1409). Bed: on drying it changes to 
eolomtess Ka/!t,C,H,0,?Hantzsch a. Herrmann, 

B. Bl, 1766)f-KC,H,0/!t/ Colwjrless.— 

KjEt,0|aj0.: orange.-MgEt,0/i.0,2aqr dark- 
red amorphous mass.—Ba 0 ,/ti 40 ,dui: red pp.— 

0aC„H„O,aq. 


K.A"aq. — BaA" 2aq.— CaA*^’aq.—MgA" fljaq.- 
ZnA"21aq.—MnA" 4aq.—PbA''.-EtjA". 

Si-oxy-terephtbelic aoid tetrahydride 
0.H,.0, i.e. CA(OH),,(CO^ [191% ^de 
•by the action of hydroxylaraiie onodioxj^re* 
’phthalio ether (Jeaurguaud, B. 22,1279). Prisms, • 
si. cold water, v. e. sol. alcohol and ether. 
FcCl, gives a brown colour.—(NH,)/": needles. 
—BaA": white powdor.—Ag/."2aq: needles. 

• JSthyl ether Et/". [128“]. .Madebytha 
action of hydrSxylaraine on the hydrate of di- 
•oxyterephthalio ether [11^] (HantzscB a. ^eok- 
endorf, B. 20, 2801). Yellow crystalline body. 

Bi-oxy-terephthalic aoid ■hexahydrids 
C/[,{OH),(CO,H).,. Di-oxy-hexamethylene di- 
carboxylic acid. The salt B4A"3)aq is got by 
saponifying the nitrile with baryta-water (Baeyer 
a. Noyes, B. 22,2177). Thick prisms or needles, 

V. el. sol. water. „ * 

Bitf-ilc O.H„0,(CN).,. [180“]. Made from 
quinono tetrahydride (diketohexamethylene) and 
HCy. Colourless, v. sol. hot water and alcohol. 

c-Di-oxy-terephthalio aoid 
C,H,(OH),(CO,H),[l:2:3:4]. [290“]. Foraied 

from sodium pygocatechin and 00, (Schmitt a. 
Hahle, /. pr. [2] 44,1). Thin needles (containing 
aq) forming solutions with deep-blue fluorescence. 
FeCl, gives a blue oolyur.—Na/."2aq: fluor. 
escent prisms. - Pb,0,H,0,.—Ag^". , 

Methyl ether Me,A*., [145“]. Needles. . 
Ethyl ether Bt/".' [90°]. Tables. 
Tetra-oxy-terephthalio acid C,H,0, i-e. 
0,(0H),{C0,H),. Ethyl ether EtA". [178% 
Formed by passfhg SO, into a feebly-alkaline solu- 
ilon of di'Oxy'quinotie dioarboxylic ether (Idoewy# 
B. 1&, 2388). , Golden ijlatee (froin ohlorofoni^, 

V. si. Bol. watery alcohol, and ether. In presenoe 

vT-/%Tr A _ ;a 4.% 44 r«vwr_Mii{«mnA 


solutions are not fluorescent? , , --—-- » 

Di-bentoyl dtrioative of the eVgorv^wdec, insol. most solvents (Omds^mid^. 
CLH fOBzliGO.Fltl« nfl6“9. Formed from Teissier, B, 23, 266). Ao,0 ^elds tbefatra- 
fl w * {nwa)im g.t) sndBzCT fNef.tf. 268, StO). acetyl derivative 0,(OAo),(COJBth 

PoiMdatoo, t<^ther with two i8omeri^esi:i88T I oolourlMs oCTstalhne powder (^tas^ a. 

and ri09’5“l. by redfioing the di-benzoyl dcriva- Zeokendorf) B. 20,2798). Hydrwlam^ a 
Sw SfT^xy-tWhi*^ alher with zinc aryl ! O,O.(O.NaOfl).(0O,Bt). [IW.. ,Alq^ 
■'OJ Aq The three isomerjdw may be separated Phouyl-hydr^e fo^ on'tai^, the 

j— liiA ihrea spoiAng Salt OcO,(OiT|H 4 Ph)s(OO^t)t*'CiM^] 


(Bdniger). 
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ted Di-isobbtyi. jiNiooNa. «saoo»» 

„ M-OXY.TBtJadeCOICACIDO. H fOHlO* 

ffib oudation of oil'of millet by 

KMnO, (Kaesner. Ar. Ph. [3] 26,1081).* Insol 
snd ether. • • 
m ACID, formed by 

methyl-aoetoacetie ether with bromi 
litUe water, is identical with MEsm«iio aoid 
C*] 3, 698 ; 0. B. WO, 683 r^^alden 

B. 24, 2038: Oothoff, J. B. t&Sl, 605). ’ 

a-OXY-THKEYL-ACHTIC ACID 

C. H,S.CH(pH).eO^. [1160]. F*ormed by re- 
duoipg Shienyl-glyoxylio • acid with sodium- 
amalgam (Ernst, B. 1 «, 3280). Needles (from 
^nzene), V. sol. water, alooliol, and ctlfer. 
XieidB thiophenio* aldehyde on bdlling with 

„®®duced by HI and P to’thienyl-aoetio 
aoii—BaA ,a-aq.—CaA'.aaq : v, sol. water.-- 
Ag^": white pp. 

ACID C,H„SO. i.e. 
(^^OH).(^SH. Made •from o-oxy-benzoyi 


OM-l’OLUAllflDOXIM. 


m 

wUoh sublimes in golden plates.—! Anilins in 
a blnish-violet Solution in NH.Aq.— 8 . p-foW- 

^ ... »„U o.„er. . . 

-.a 

2 |, “s'ijs.iiir't 

0.S*6(C»H,i(0B),0, 

[213 ]. wFormed by Iguhng ohloro-oxy-thi^o' 

S with KOHAq (B. a. L.) aft by »llint 
with alc^ol and 
r KpH (Zincke, H. 14, 96). Bted needks 
^ prisms, forming a violet solution in Wkalis. 
^Qonyicne^henyl-odiamine, in prosencdof aloo- 
^ N «xyttymopheuindulono 

OaH,<jjph^C,Mc(C,H,)(OH )0 as rnby-Xfd orys- 
tals [I 750 ] (Kehrmaun*a. Messinger,*. 24, 690). 
—BaA'’aq.-PbA":,grTOnpp. » *' 

iDi-aeeinl derivative. 58l“l. Needles.' 

, Di-bemoyl derivative. [163°]. 

Befirence. —CgLono-oxv-THVuoQoiNon*. t» 
Si-OXY-DITHYMYh.ETHANE is. 

CH,.CH(C„H|-OU).. [185']. Formed* by 

CCl3.0H(C|„H,j0H)j withszinc-dust and 


ohlondeandE^: 
yellow atjiorphi 


UCarius, A. 121 ), H). Brownisk- 

-r— f mass, insol. water.—BaA'j. , 

Methyl derivativ%of the ethyl ethef 
0,H,(OMe).CO.SEt. (198° at 80 mm.). • Made 
^ 0,H,(0Me).C0.0Ph and NaSEt in ether 
(Seifert, J,pr. [2J 31, 475). Oil, smelling like 
mercaptan* 

o-OXT-thiobenzqio acid 0.H,(OH).CS.OH. 
Ar^id? O.H,(OHfCS.NH,. [118°]. Made b^ 
fusing salieylamide with PjS, (Spilker, B. 22, 
2767). Colourless needles, v. sol. alcohol. FeCl, 
colours its aqueous solution violet. Slowly con¬ 
verted into Cjir,( 0 H).C 0 .NH 2 by boiling water. 

Di-oxy-dithio-bcnzoio acid C.H,(OH).,.CS..H. 
td:2^]. Made by heating resorcin with potassium 
xanihate ayiOflo (Lippmann, Af. 10,618). Yellow 
needles (containing aq). Melts at 131° when 
hydrated, but decomposes at 124° when anhy- 
drous. Potash-fusion yields (4,2,l)-di-oxy- 
benzoic acid. • 

Tri-ozy-di-thio-benzoic acid 
OA(OH),.CS,B (4:3:2:!]. ^54°]. Made by 

heating pyrogallol with potassium xanthatc and 
alcohol (L.). Yellow crystals (containing aq), 
V. sol. alcohol and ethqy. Yields c-tri-oxy-benzoio 
aoidphen fused with potash. 

OXY-THIOHABHTHENE C,H,SO U. 

®<S-0.^CH;0H- [73»]. Made by heat- 
ing thiophenio aldehyde with sodium succinate 
and Ao-0 at 185° (Biedermann, B. 19, 1618). 

iV— -..Vll_a!_V _1 __ __i 



colour oif warming. 

OXY-THYMOgUINOHE 0„H,,0, <.A 
6^e(O.H,)(OH}OKl:4:6:2:6]. [165°]. 

formation.—1. By* the oxidising action of 
FoOIt on di-amido-thymol (Carstanjen, if. pr. [2] 
16,899 ; Ladenburg a. Engelbrecht, B. 10,121B). 
A. By dissolving bromo-thymoqninone in EOHAq 
(Ckrstanjen, J. pr. [2] 3, 67).—8. By the hetion 
of H^O, or HOlAq on methnamldothymo- 
qoinone (Zinoke, B. 14,97) or dimathylamido- 
Hi;noqai&ona (SohuU, S. 16,898). 

Yellow needles, abl. llcohol, 
ether, end hot wetec. Forms e violatered sola* 
*MaB te eUcelU. May be tnblimed.. * 

AenctteiM.—1. Btl at 100* fpvms OuH„EtO, 


b^adding 
to a cooled 


alcohol (Jegor, 0. J. 31, 262) and , 
a mixture of chloroform and Sn„., . wu«.u 

mixture of paraldehyde and thymol (Steiner, B. 
11, 287). Elllorescent plates (from sloohol). 
Di-acetyl derivative. [100°]. Needles. 
Di-beneoyl derivative. [191°]. Needles. 
Di-ethyl ether C.„,n,„Bt.,0,- [72°> 
DI-OXY-DI-THYMYL-ETHYXEN* ■; 
!TH,;C(C|,H|,.OH),. [171°]. Formed, "together 
»euth the preceding body, by boiling theoompound 
CCI,.CH(C|„H|j.OH )2 with zinc-dust and alcohol 
(Jagor, 0. J.esl, 263). Needles (from HOAo). 
K,FeCy, oxidises it, in alcoholic solntion, to 
[316°], crystallising in green needles. 
Alkaline K,FeCy, forms OoHa,Oj [216°], which 
forms dark-red crystals. 

DI-OXY-Dl-THYMYI. BDLPHIDS 
(C|jfH|-:OH)jS. [152°]. FormcAfrom thymol 
and SClj (Tassinari, S. 17*92). * 
OXY-TOLDAMIDOXIK 

[8:6:1] C„H,Me(0H).0(N0H).5H_ [124°], 

Formed from the thioamide in aloohcd by treat- 
meut with hydroxylbmine hydrochlonde and 
NaQH!q (Goftbeck, B. 24,*3662). Y^lowish 
plates (from benzene), v. eel. *4191 water. 
Coloured cherry-red by FeCl,.—B'HCl. [216°]. 

Acetyl derivative. sPlatdb (from benz¬ 
ene) gives C,H.(OHVC<*^^°>OMe [46°] on heat¬ 
ing ^ifli water in a sealed tuba. 

, Bcnetfgl derivative 
aH,(Oip:).C{NOBz).NHr.[182°]. Plates, sLioL 
alcohol. Colourad green by FeClsin acetone 
Di-beneoi I derivative. H48°]. 
3-Ozy-tolaamldoxim * 

[3:2:1] 0,H,Me(OH).C(NOe).NH, _ 


J- -J - 

Formeu Irom the 
(Pasohen, B. 24,*867 


iMe and hydrozylan^e 
—, -!■-)■ Tables, v. sol alcohol 
and Sot water. Yields a dib&zpyl idativatiTS 
QAl>4e(OBz).0(NQBa)JI]^[l€4*],whanocXOa 
forms O,H,Me(OH).^^°^^^tll 0 <Q 
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OXT-XOltnnrX v. Obisoi. and 

OiOOtlOb. _ „ „ , 

Di-oxy-tolaene 0^0,* a . 

CJ[,Me(OH),[1:3:4]. Cresoretn.* Lutorcin. Mol. 
wa24. [104»]. (®-269°)« 

p.oreflolBnd bom amido.o-or«aol by tne 

diazo-leaction (Kneoht,/I. 216,92; B. i&,298; 
Wallaoh, B. 18, 2835). Fomed also by potash-, 
taaion bom the oorreaponding toluenedjsulphomo 

aoid (Noltiua B. 19,136) and 4™“ 
oreacd (Vo^ a. Henningar, fl. B. 94t 660). 
Sphericftl crystalline gronpa, y. “j: 
hoi, and ether, si. sol. bei^zene and hgroW. * eWi 
^loifo its ffilutiona blue. NH, with daM air 
tarns if brown, green, and finally blue. Blbach- 
inr-powdcft gives a yellow dolour. ,Its solution 
in NaOHAq is turned brown by air. On heatipg 
with chloroform and NaOHAq it givA a rose-rM 
colour. On heating with phthalio anhydwde it 
forma Jhe phthalein 0«H,.0,. which is a brick- 
red poWder, exhibits green fluorescence in al¬ 
kaline soiifiion, and yields C^HhAOjO, [260^. 
Unlike reaSrdhi, ctcsorc'n gives no colour when 
Ihe product got by heating witlj-H^Oi find 
nitro-benzehe is diluted f • 

Dl-ozy-t>luene C,H,Me(C)H).[l:2:6]. [<63 - 

6fl;i. Made by the diazo- reaction bom amido- 
cresol [124^28°) (UHmann, B. 17, 1960). 
Needle*. v..8Pl- water and alcohol. Coloured rad 
by bleaching powder. With phthalio anhydr^e 
it gives a compound analogous to fluqyescein. 
Reduces cold ammoniacal AgNOr 

Iiomrcin C,H,(OH),. [870]. (MO”). Made 
by potash-fosion bom toPaene (yl-disulphonio 
acid4Benhofer, A, 164,1311. Needles (contain¬ 
ing a^. Sol. water, alcohol, and ether. TastM 
sweet. •FeCl, gives a brownish-green coloui^ 
IMoces cold ammoniacal AgNO,. »» 

Other di-oxy-toluenes are dcsonbod as Hr- 
uBOTounQonioms, lBonriiiioToi.cQr:iNOiiB, Oboin, 

And MBTHYIi-PirBOClTKCHIN. 

».0XY-T0t0ENB PHOSPHIHIO ACID 
CJL,OH(OH).P(OH)r [90°]. Form^, together 
pM {0,,H,.CH(0H))jP 0.0H [165°] by heating 
aldehyde with hypophosphorous acid 
(ViU^ O. a. 107,669: 110,848). Plates, deoom- 

Dosingat 140^th fofmationol benzoic mJehyde. 

BeduSss AgNO..-Ba{HA'0^q : BmeU plates. 

Aeetyl derivattve OlWhfOA^.PWH), 
■-oxt-toidIhb phosphohic acid 
OA.Ofi(OH)JPOpH), *{173°]. bom 

biDCQ^ acid by eaocessive treauaent 
uid wat«?(Fossek, M. 7.84). Hard crusts (bom 
henzene and*HOAo).—BaA . ®b(HA )•. 
'oKr*TOLXEW^ 8WI.PH0HIC ACID v. 
Cbisol BOirHOJiio aoin. _ „ „ 

OXY - o - TOIDIC AOID 0,H,(^ 

diazo- reaction bom «mido-o-toluio acid [IBI,], 
and by potash-fusion bom sujpho-o-toluio amd 
(jioien, A16, 1963; 17, 168). ,Nesdles,^. 
^d water, alA^l, and ether, d. sol. ohlqrofhrro. 
Volattls with steam. ! 

Mttkyl dtrivative 0 ,^e( 0 Me).C 0 ,H. I 

needles,si.sol.cold♦ater.—OaA,3M.| 
vy-o-te^iirMU 0,HiMs(0Hl.C0^p:4:lJ. 
o-tolyl-J'omofioa.—1. By potash-fusion b^ 
B'Hra fldStiiog aMehyde (Tlomann a. Bc^ 
yn iT H fyga). and bom the corresponding 


O.BLMs(SOJfHJ.OO,H (jleobsen, B. M. 40).-- 
2. By heating m-orasol with ^1, and slcohdis 
NaOH (SchaU, B. 12, 819).-?. From a^o-o- 
tolnio aoid [c. 166°] by the diazo- reaobon (Jacob¬ 
sen, B.*17,164). . . , 

'Prwertws.—Needles (contalnmg Jaq), v. sol 
hot water, alcohol, and ether, insol. cold chloro¬ 
form. Not coloured by FeCl, Yields m-oresol 
on distili^on.—CaA's 2aq: crystals, v. sol. water. 

Jfewpl derivative OAHe(OMo).00,H. 
[176°]. Needles (from water)* 

Ozy-o-tol^o aoid 0,H,Me(dH).OOtH[2:6:l]. 
ri72°l. Formed by potash-fusion from the cor- 
rAponding 0,H,Me[S0,NHJC0,^, Jnd »also 
frora amido-o-toluie aoid [196°] by the diazo- 
reaction (Jacobfen, B. 14,41; 17, m). Pnsms, 
sol. alcohot ether, and hot water, v. d. sol. oUoro 
' form. Volatile with steam. Fed, gives a brown 
pp. The On salt forms bluish-green plates. 

Oxy-o-toluic aoid C,H,Me(0H).00,H[2:6:y. 
[168°]. 8. -US at 26°. Fo^ed by potash- 
fusion bom bromo.%-toluic acid (Jacobsen, B. 
IS, 1962). Long needles, v. sqiihot water, do<^ 
hoi, and ether. Volatile with steam. Xt20O it 
Wdsm-cresol. FeCl, «ives a bluish-violetoolour. 

Oxy-m-tolulo aoid C,H.Me(OH).COJH[3:2:l]. 
EomosalicylK acid. (fij-Cmoficactd. [164 ]. 

formation. -1. By the action of C(\ <m 
sodinm-o-cresol <Engelhardt a. Latsohinofl, a. 
J869, 623; KekuU, B. 7, 1806; Ihle, * Pj 
14. 466).—2. By heating o-cresol with CCl.Tina 
NaOH at 100° (SohaU, B. 12, 816).—B. By 
means of potash-fusion bom the corresponding 
OJH,Me(SO,NH,)CO,H (Jacobs#!, B. 11,902).-- 
4 , From c*ftmido*toluic acid (JacobBeD» ii. 

Properties. —^Long needles, si. sol. cold 
y. sol. chloroform. Volatile with stBam. FeCl, 
gives a violet colour. Poisonous (Dunetan a. 
Black, Ph. [8] 21,429). 

Methyl derevattve 0,H,(0Ma).0O,H. 
[81°]. Feathery needles. 

Methyl etj^r MeA^ (236 ). S.O. H 
1*1444 (FiDnert 23,2938)* 

Etky? ether EtA'. (2^. S.O. » 1-1020 
With benzamidine it forms 0,pH„N,O ^stai 
lising in yellowish needles, insol. adda an( 
alkalis (Pinner, B. 23,2939). - . . 

Nitrile 0,H,(0H).CN. '[88-6°]. Got bra 
its acetyl denvative, which ia formed by the 
action of Ao,0 on the oxim of c-toluio ddehyte 
(Pasohen, B. 24, 3669). Tables, v. sol. alcohol. 
Oxy-i»-toluie acid 0,H,Me(0Hj00,HlB:4H]. 

ww ..a.' .. W -o... fnsiAM fvAm 


ten, B. 11 , 897 ; liemsen a. lies, aws. i 
462; Mdbon, Am. 4,186), frojp 
acid and fr(»n ohioro-t»*tol*ic acid [210^ (Jaool>- 
sen, B. 14. 2861; 18,« 17611.-3. BJ 
e-orasolcwith CCl, and NaOH; thoyfdd ^g 
4« p.o. (SohaU, B. 12, 816).— 8 . By «ie diazo- 
reaction bom amido-f»-toluio acid (BemsM # 
Kuhara, Am. 8, 428).-4. By oxidation ol d* 
corresponding aldehyde (Tieinann a. Sehotten, 
B 11 777). 

Properfies.-Long needles «(containina lad. 
sol. hdt water, aloohol, and 
ohlorofonn. Gives no oolow^tt Pe<V 
o-6resol when hmted with BOIA4 at 180*. uitaa 
a nitro- compqijnd [8S*]. 



qxY-TOLUiq Aom. 
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Balti. — OsA'.SIn: minute needles.— 
SuA'.Saq.—ClaA',l|aq: bine floooulentpp. 

iltthyl dn*vativ4 OAM:e(OMe).CO,Bk 
P#8®]. Minate needles. Got by eaponfiying 
OAMe(OMe).CO^e [67®] (Sohall). Thp amide 
OAMecO&fei.OQNH, [144°] is prepared fsom 
O^HiMe OMe) [1:2], OlOONE^ and Mt, (Gatter- 
mann, i. 244,64). 

Ethyl dtrivativt CAUe(Om).CO^. 
[199°]. Obtained by saponification oM^ amide 
CAMe(OEt).OONH, [167°] Jbhioh la got from 
0,H,Mo(0Bt) atfd OICONH, (G.).—CnA',2aq 
(Brown, dm. 4,^76). . 

s-Oxy^-toliflo aeid 

OAMe(OHJ.CO^ [8:6:1].' [208°]. Fornfed 

tromm-tolmo acid by'sulpbonation foUowe4by 
potash-fusion, the resnltiitg aBid being freed 
from its isomeridj by steam distj^Ianon (Jacob¬ 
sen, B. 14, 2867). Formed also by the action 
of banta-water on 0,jH„0, [90°], which is ob¬ 
tained from acetyl-pyruTio ether and NaOHAq 
(Olaisen, B. 22,6271). Needles or prisms, v. sol. 
hot watm, not volatile with steam.—CaA',2aq: 
prisms.—SrA',.«& * 

MttXyl ether MeA'. [93°]. Needles. ^ 
Oj^-m-tolnio aeid • 

CJB,He(OH).CO^[8:6:l]. p-H(mosalicyM*acid. 
{a)-Oreosotic acid. [161°]. • 

Bormalion.—l. By passing CO, over p-cresol 
in which Sbdinm has been dissglved (Engelhard! 
a. Latsphinoff, B.«18C9, 622, 712; Kolbe a. 
Laatemann, A. 115,203; Ihle, [2] 14,46.^. 
2. By heating n-cresol with CCI, and NaOH 
(Sehall, B. 12,8161. -3. By potash-fusion from 
chloro-m-xylene sulphonio acid (Voigt, Z. [2] 6, 
677; B. 2, 284)* from m-zylene sulphonic acid 
(E. a. L.), from (l,3,4)-xylenol or its ($)-sulphonia 
acid, from bromo-m-toluic acid, and from sulpho- 
m-toluio aeid (Jacobsen, B. 11, 374; 14, 2352; 
Staedel a. Holz, 3. 18, 2919).—4. By oxidation' 
of the corresponding aldehyde (Xiemann a. 
Sohotten, B. 'll, 778).—6. From amido-toluio 
acid [172°] BJr the diazo- reaction (Fanaotovio, 
/.pr. [2] 33,64). 

Properties.—Colourless dtrimetrie prisms 
(bom water), st.^1. water, v. sol. alcohol, ether, 
and chloroform. Volatile with steam. Its 
aqneous solution iss turned violet by Fed,. 
Con#. HOlAq at 180° yields p-oresol FOCI,, 
forming various ddhvdrahon-prodnots (Sohiff, A. 
246, 43). Distillation with Aa,0 yields 0„H„0, 
[148°] (Kostaneoki, B. 18,1988). 

Salt—^BaA',2aq: leafiets. 

Methyf ether MeA'. (242°). aG. || 
1-1488. Liqnid(]Finner, B.23, 2938). « 
mhyh ether EtA'. (961°). S.G. 
1-1087. , Bedbts with benzamidme, tormiiu 
r! „, TT„K.n orystalUsing inyellowiah needles (F!). 
.^rnide 0,HiMe(OH).CONH,. [l'>8°]. Got 
from the acid by freqfment wiOi FOCI, at 60° 
followed by alomiolia NH, at 160° (Sohiff, <3. 
17, 669: A. 245, 48), and from the Sther |Sd 
NH. (Goldbeok, B. 24, 8669). Needles (from 
mdcSliil). P.0, forma 0,H.(Oa).OS.NH, [127°]. 
^*AitiKde 0,H,(OH).OONHPlt. [68°]. Plates. 

J7»tr<fe 0,H,(OH).CN. V. sol. alcohol. Its 
acetyl derivatiw [67*] Is got by the aoUon oi 
Aei.0 on jtha ozmi of tolnio aldehyde. . 

^Xet^l derivative OJB.^e{OV&).OOfi. 
[70°] (L.); [67°) (Sohall, B. 22, 749). I#)ng 
D^ef.-AgA' 


Amide of 46s methyl derivative 

0,M,Me(OMe).CONHr 0^68°]. Made bom 
0,H,Me(0Me) and dOON& in presence of Aid, 
(Gattermann, A. 244,66). Needles (bomhot Aq). 

Nitrile Sf the methyl derivative 

O.B5Me(OMe).CN. <270° tmoor.l. Hade by 
warming diazotised amidop-oresol with OnOy, 
(Limfaoh,B.29,861). Oil. 

> Amtde of the ethyl derivative 

0,H,Me{0Bt).C0NHr .[162°], Made bom 
C.H,Me(OEt)?ClCON]a, and Aiai;(Q.). Silky 
ncedlel (from dilate wcohol). * 

Oxy^-toluio acid 0,H.Me{OH).CO,^[4:2^. 
{y)-Cremic acid. m-MomosaUcylic^fl^. ^71, 
cor.^ Formation.—1. By passingXO.^iijH) m- 
•cresol in which sodium has been dissolved (E. a. 
L.; Biederntann a. Pike, B. 6,823).—11. By oxidh- 
Uon of th& corresponding aldehyde (Tiemann a. 
Sohotten, B. 11, 777).—8. By heating m-oresol 
wittf OCl, and NaOHAq (Sohall, B. 12, 816).— 
8. By potash-fusion from p-xylenol (J^aobsen, 
B. 11, 670). . 

Properties.—Needle# (from wft^) or mqno- 
clinio prisms (bonwalcohol), n^ sol. hot water, 
v.mol. aloalsol and chloroform. 'Volatile with 
steam. FeCl, gives a red colour. HOlAq at 
170° yields m-cmsol. , 

Balt B. —CaA'.3aq. --BaA',3aq :*priBms. 
Methyl ether MeA'. (243°). S.G. g 1-1698 
(Pinner, B. 28, 2938). e 

Ethyl ether EtA'. (264°). ^..G. *,'1-0978. 
Converted by benzamidine into C,.H„N,0 orys- 
tallisiitl' in needles [236°]. 

Methyl derivative 0,H,Me(0Me).00,H. 
[104°]. leaflets, sol. hot water (Sohall). ' 
Ethyl derivative C,H,MeiOEt).OO.H. 
[109°]. Got by oxidising thi» ethyl dprivalivo 
I thymol (Patemo, J. 1879, 619). • 

' Oxy-p-tolulo aeid 0AMe(OH).OOjH [4:8:1]. 
<20r cor.]. * 

Formation. —1. By potash-fusion bom snl- 
pho-p-tolnio doidorits mono-amide (Flesh, B.6, 
481; Berasen a. Hall, Am. 2,54 -, Weinreioh, B. 
20, 981), and bom ohloro- or bromo- p-toluie 
acid (Gerichten, B. 11, 868).—2. From nitro- 
toluio acid [190°] by reduction, followed by the 
diazo- reaction (Fittica, B. 7, 927). 

Pjopsrfies.—Needles; ho'.water, alcohol, 
and ether, insol. chloroform. Volatile with 
steam. Not coloured by Fed,. Givei o-otesol 
on distillation with lime. 



_ [e/QM4).CO.H. 
[166°]. Needles (by sublimation).—^BkA'.da^ 
ai-Ozy-8-tolnio ,aoid GH.((^.G,^4.00^ 
[118°]. Made by dissolving phthalide in boiling 
NaOHAq (HessertJS. 10,1446; 11,287). Powder, 
V. sb sol. cold water, v. sol. alcohol and ether. 
Changes on fusjpn, and on boiling with water, 
•nto its anhydride.—BaA',.—^AgA': octahedia. 
e Anhydridev.Va.rSkmm. 

w-Ozy-p-toIiSo acid CH,(0H).C,H,^.00,H. 
•Os^meth^l-f'^neoie acid. [181^ Formed, to. 
£ethe»with terephthalic acid andD.H,(CB,.(^r 
by boiling terephthalic Udehyde min NwHAq 

g j8w, aT 281, J78)< Formed also hy baling 
H,#r.C,H,.COsH. with baryt%-water ffieknld a. 
Dittmar, A. 162,842). Plates oraeedMS, v. aoL 
water and ether. Not tq^dehed ew resinifled by 
H,SO,.—AgA'. 
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Oi-ex]r-o-tol«i6 Mid CJS,Me(6H)/:!0,.B 
[3:5;8;1]. CretorseWeaeid. MoLw.168. l.'idS^]. 
8. '86 at 0°. Fonned by (nsing dl-inlpbo-o^toloio 
aoid with potash (Jacobsen, B. ip, 1960). Long 
needles, w. sol. alcohol and boiling water. FeCl, 
gives a browniah-biaok ooldor. Bednees alkaline 
Ag and On eolations. Gone. H,SO« givestt bfight- 
led ooloor on heating.—NH,A' 9aq; prisms. 
Si-ozy-tolnlc Mid. 


Ktthyl derivatioti peatedlyexhaosting Roccella Mnetonawith boii- 
OAUe(6U^(OH).CO<^[l:S^4:6]. Creosol-earb- ‘"g alo^k and evaporating the extract. Thin 
oxylie add. [182^. ^tw'ned by*the action of I »l«ohol 

CO, upon sodiam craosol (Weifde, B. 19/2324). 


ConoentXo needles. Sublimable. V. sol.^Icohoi, 
etheraand cbdorotorm, sl.liOl. water, nearly insol. 
benzeli^ Gives a blue colonratioil with Fe£l,. 

.Salts*— KH,A': needles. — KA': small*', 
reihily soluble needles.—BaA',: sn&ll needles. 
—^PbA',: white pp.—CuA',: yellow jowder. *■ 
Methyl ether MeA': [92®]; small oolpur- 
less trimetric crytstals, a:i:e-'S285:l;0-7334. 
Gives #bluiah-grcen colour with FeCl,. 

Ethyl ^ther EtA': P7°] ; small needles. 
Di-oxy-di-telnio sefa p.H,Mc(OH),.CO,H 
[l:2:l;3or6]. Citsorciit carboxylic fcid. [20(p. 
Made by boiling cresoicin (di-oxy-toliene) (1 pt.) 
WVth BaHCO, (4 pts.) and water (8 pts.) (Kosta- 
necki, J5.18r,3203). Prisms (containing aq),^. e. 
iOl^^wat»,r.—KA' 2aq: prisms, v. sol. water. 

Si-oxy-patoluio acid C,H..Me(OH)jCOiI 
[4:6.'3:]§i ri76°l. Formed by heating disulpho- 
p-toluioaoiomth KOH (Weinreich, B. 20, 981). 
Keedies, v. sol. water, alcohol, and ether* 

Di - oiy - toluio aoid C.H,Me(OH),CO,H. 
Rydrttolvquirume carboxyls acid. [206°l210’]. 
B. ’07 at 8°. Formed by*heatiug hydrotolu- 
quindSb wi^ KHOO, and cone. K,SO .Aq at 160® 
(Brunwe^ M. 2, 458). Trimetric plates (from 
alcohol) or indistinct crystals (containing ^ aq)' 
(from water), m. sol. hot water and alcohobJ 
FeCl, gives a blue colour. Beduces ammoniacal 
AgNO, in the cold. Fields hydrolbluqainone on 
fusing. Cone. HjSO, at 160® yields tetra-oxy- 
di-methyl-antbraquinone, a dark-red powder.— 
CaA',2aq.—BaA'.. 2aq.—PbA',2aq: crystalline. 
Ethyl ether EtA'. [98®]. Needles. 
Di-oxy-o-toluio Mid C,H,Me(OH).CO,U. 
Ortellic aci£e Orsellinic add. OrscUesik acUl. 
[176®]. 8. (ether) 22 at 20®. Formed by boiU 
ingjeeanoric acid or erytbrin with lime water, 
baryta-water, or hlaOHAq (Stenhouse, P.M. [3] 
83, 800 a iV. 18.263; A. 68, 61; Hesse, A. 117, 
813; 139,86). i^sms (containigg aq), v^ e. sol. 
aleohdf; wA water. Splits up on fusion, os oq 
boiling imn water, into CO, and oroin. FeCl, 
gives a purpR^colour. Broiqjnc givd tri-bromo- 
oicin. POOL acting on the anhydrous Mid at 
90° forms a blue liquid wbi<^, when poured into 
water, ppts. OuHuP. A., a ffl ue substanM*with 
oopvmy lustre resembling indigp. The smutions 
of tins ‘phosphorsellio acid ’ in vnth and alott 
hoi are intensely blue, 8nd it is ppd.from aqueous 
lolstion by sHCl, by H.SO,7 and by NaOL 
Phosphorselli% add forms 0,^„Fb[F,Ou anS 
" ” “ ijP,Om, an anilide 0jA.(NHPk),P,O„ 


lecanoiio Mid pr erythrinawith llcOB. SiOiy 
needles (from boiling water). * 

• Ethyl ether EtA'. [183f]. Got in like 
mandbr (Heeren, Sehw. J. 69, 841; Liebig, P, 
31, S3; .Kane, Tr. 1840, 337,379; ^hunck. A, 
41,460; 61, '73; Bochleder a. ,Heldt, A. 48, 6; 
Stenhouse,^. J. 20, 224; Strecker, A. 68, 111; 
Hesse, A. 117,297). May be prepared by re- 



i(0,'H,(y^^: 


and alkalis. Yields 0,01,Mo((®,00,Et [162®] 
on chlorinatiqp. 

Isoamyl ether OJ3i,,A'. t76°]. Prisms. 
•■Hi - oxy - 0 - toluio* Mid O.H,Me(<JB),,CIO.,H 
[6:4’2:1]. ParaorseUic aiid. [172®]. 8.‘17 in 
the cold. FomAd by heating oroin with a solu¬ 
tion of amtSoi^m carbonate, KHCO„orNsHCO, 
(Senhofer a. Brunner, M. 1, 236; Bistrzyeki a. 
Kostanecki, B. 18,1986), or by heating potassium 
oroin in a current of CO, at 260® (%hwarz, B. 
13,1643). Needles (containing aq), si. sol. water, 
V. sol. alcohol and tther. FeCl, gives a blue 
cdlouT. Boiling water deoomno^ it into 00, 
qpd oroin. POCl, followed^y walbr gives 
,0,)„ a chromesgreen powder (SohiS, A. 
m.—KA'.—BsA',6aq.—Ba,(C,H,04),8aq.— 
CuA',4aq.—AgA': nearly insol. water. 

Di-oxy-m-toluic aoid 

0H.;(0H).C,H,(0H).0O,H[3:2:l]. [142f]. Formed 
In reaction of afdehydo-o-o^T-benzoia add with 
sodium-amalgam (Boimer, B. 11, 792). Friscas, 
V. sol. water, alcohol, and ether. FeCl, gives s 
violet colour. H.SO, gives a /ed colour. Boil¬ 
ing HOLAq resini&es it. 

Di-ozy-m-toluio acid * 
OH,(OH).O.H,(OH).CO,H[6:2:l]. [above 270°]. 
Formed by reduction of aldehydo^-oxy-beqzoio 
acid (B.). White powder, si. soL rater. Not 
coloured by FeCl, or by H,80,. 

Si-oxy-flt-toluio aoid 

CH,(OH).0,H,(OH).CO,H[3:6.1]. ■ Made by i»- 
ducing aldehydo-o-oxy-benzoio mM (B.). Pnsms 
(from ether), si, sol. water, m. sol. alcohol and 
ether. FeCl, givot a violet colour. Oxidised by 
KMnO, to oxy-isophthalic acid^ and by aqueous 
E,Cr,0, to aldehydo-ozy-benzoio aoid. 

i2c/erciu;es.—Di-BHOHOtfXT-ToiiUlo lom and 

Dl-tOnO-OBSELUO ACID. 4' 

OXY-o-TOLOIC ALDEHYDE 0,H,0, i.s. 
OAMe(OH),CHO[2:4:l]. '[110^. Prepared, 
together with the (4,2,i)-isomeride, by heating 
m-cresol with chloroform and NaOHAq (Tie- 
mann a. Sobotten, B. 11, 778). flat leaflets 
(from ;vater), not volatile with steam. FeCfl, 
gives a red colour. * * 

. Phenyl hydraiide 
e,H,Ms(OH).CH:N,HPh. [161®] (Fadbhen, B. 
24,367I)f 4 

Oxy-m-toluio aMehyd^ 0,H,Me(0H).0Hd 
[3:4:1]. [116®]. Formed, together with the 
(e.2,l)-i4bmeride, by the Mtion of chloroform 
and potash on o-cresol (Tiemann a. Schotten, B. 
11,773). Iiong prisms (from water), not volatilq, 
with steam. ^eCl, gives a bluish-violet eoloSr. 
Yields a nitro- derivative [162°]. 

Acetyl derivalivea,BAOAe).aHO. [40®]. 
(276°). Needles (Stoats, B. IS, 188; BarbUr, 
kr'i]%8,83; O.fl.90,87). ' 

^Oxy-m-tolni* aldshyAe 0,H,«a(0H).0HO 
[8:3:1]. [17®]. (309°). Formed i^ve(T.a. S.)t 
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diamine will oxalic aoid at 150® (Hinabore, B. 
15, 2090; A. 237, 348) by reduoing nitro-tolyU 
oxamio acid, and by heating tolylene-diainina 
dicyanida with HOlAq at 160® (Bladin, B. 18, 
670). Needles.—NaHA". -AgA",—HA" HOAo. 
Plates. • . 

DI-OXC-DIXOIiTI. 

[3:4:1] e.H,Me{OH).C,H,Me(OH) [1:8:4]. o-XN- 
»esoi. [ft7®] (H.); [101®] (O.). Made from 
ai*anudo-ditolyI by the dwzo- reaction {Gerber^ 
B. 21, 749; Hfcbbs, 13. 21al067). •Jleedles, si. 
sal. hot water, v. eal. alcohol and ether. Yields 
a di-nitro- derivative [273°]. s » 
Di-atetylderivaHv(tO„K„{OAa)^\lM’>] 
Dif benzoyl derivative [IS5% Neeffes. 

• Di-ethyl «<fterC„H,,(OEt), [ISO^.^ade, 
together witb*ditoIyl, by the action of aloohoi off 
di^imido-ditolyl (Schultz, B. 17, 468). White 
plates, sol. not alcohol. 

Dl-propyl ether. [116°^ Leaflets. 
Di-isoamyl ether. [69®]. 

Tetra-oxy-ditolyl CaH|,0, i.e. 
[l:2:6:6]C.H,Me(0Il),.0*H,Me0ro,fc:l:9:5].. 

[202® uncor.]. Fornmd hy oxidiyng hydrotola-. 
iquiitluc, disselved in HOAo with (^nO, and 
I HAO, in the cold (Brunner, M. 10,174). Fed, 
i oxidises it to the qsinhydrone Oj,BL,,Ort crystal- * 
lisin^in violet scales [220° uncor.], tnd bally 
to the quinone C^Hj^O, [163®], orystaUismg 4a 
yelloy prisms. • 

Tetra-acetyl derivative -* 

OuH„(OAo),. [135°]. Made by beating with 
NaOAc dhd AOjO at 160°. Needles. 

Anhydride C,.jH,Me,(OH)jO. [232®]. Got 
by heating C,jH,Me.iOM'e),0, with JEiOlAj at 
180® (Nietzki, B. 11, 1281). Colourless plates 
(containing aq) (from dilute alcohol). , “ 


J^®®,gives a bluish 

solow. Fbrms a yellow solution in NH,Aq. 

Aeetyl derivative C„H,„0,. (267°) (B.). 

(Fasohen, B. 24, 3668). • 

Bhenyl hydrazide. [95®]. Tables, 

*14ehyae 0,H,Me(pH).CIK) 

S'cHri '>y ™ action 

• ?f9“°‘>“^PHonp-oresol(T. a.S.). White 
l^ets. Fed, gives a green colour. Yields a 
mtro- derivative [141°]. 

dejiitiaftoe OJI,Me(OAofcHO. 

Art ne^dfcs. Made by the action of 

AOjO on the ethereal solution of 4he K salt. 

(Combines with NkHSO,. With Ao.O it unites 
in the eoia, forming C,IIjMe(OAo).CH(OAo)» 
wniOQ crystallises in pr!bnis and docs nat 

eombme with NaHSO,. • • 

derio’otioa 0,H,Mu(ofte).CHO. 

(264°). Colourless liquid. 

Oxim 0,H.Me(On).OH:NOH. [105°]. 

Needles (Ooldbeok, B. 24, 3658). 

Oxy-p-toluio Jaldobydo C,H,Me(OH).CHO 
/n'j’rt'• (223°). Made, together with the 

(2»4t*)-i8omoridejlw the action of chloroform and* 

, potash on ih-ores"T. a. S.). Crystals, volatile 
with steam. Fed, gives a*»violet colour. 

Di-oxy-o-toluio aldehyde cJl,Me(OH)Jbfto 
[6:4:2:!]. <>cyl aldehyde. [178°]'. • Formed by 
heating orcin with ohloroform and potash (Tio- 
mann a. Htlkenberg, B. 12, 9!]9), and also by , 
potash-fujlon from qothyl-mnbdliforone (Pech-J 
man' a. Welsh, B. 17, 1640). Needles, sol.^ 
alcohol and hot w^ater. FeCl, gives a reddish- 
brown colour. Aniline forms the compound 
0,H,Mo(OH),CH:NPh [126°], crystallising in 
yellow prisms. * 

Di-oxy-m-toluie aldehyde. Methyl deri¬ 
vative C,H,Me(OH)(OMe)CHO [5:2:3:!]. (270°- 

276°). Fornsed by the action of chloroform and , , _,,___^_ 

NaOHAq upon creosol (Tiemann a. Koppe, B. j ftSs needles, quickly oxidised in alcoholic solu-^ 


- Di-methyl ether C,.,H,Ma,{OMeU«H), 
[173°]. Formed by partial methylation. Colonr- 


14, 2026), Oil, sol. alcohol. FeCl, colours its 
alooholic solution green. 

OXY-TOLUiDIN£ v. AMxno-casson. 

OXY-TOLUQUINOLINE v. Oxt-ubthyi,- 
Qunioi.iNn. • 

DI-OXY-TOLUgUINONE C.HMe(OH),Or 
[177®]. Made by digesting oxy-phenylamido- 
toluquinone anilide with dilate EOUAq (Hagen 
a. ZinAe, B. 16,1562), Brownish-yellow plates, 
V. sol. most solventsi May be sublimed. 

Tri-oxy-tolnquinodb 0,Mo(OH),0,. Formed 
from tri-amido-oroin by treatment with FeCl„ 
the resulting amido-diimido-oroin being heated 
with HClAq a4150° (Merz a. Zetter, B. 12,2014). 
Dark orystals, nearly insol. cold alcohol, fields 
a crystalliniistri-acetyl derivativea 

Be/erct^.—D i-bbomo- and Di-onLOBo- oxi-i 

TOLUQUINOHB. * 

oxY-TOLuamoxALnrx * 
[l20AMe<^;^’®. • [267®]. Formed by 

oxidation of its dihydride [o. 127®], whiofl is g(]t< 
by condensing tolylene-diamine with chlor(? 
oqotio etiier (Hinsberg, B. 18,3870; A. 248,76), 
or ij reduoing nitro-tolyl-amidogaoctio acid 
(PlOoul, S. 19, 6). Yields a methyl derivative 
[71®], and an othw derivative [67°J. 

Isymeride v. uxT-UBiBn-goiaoxAUNx. 

W-mry-tblnqiilnoxalliM 0,H,Mo<[^;g'Q^. 
{ab«Ts 800®]. Formed hy heating tolylene-r- 


tion by air. Yields a di-acetyl derivative 
C,2H,(Me(OMo)tOAo)[6:l:2:5])j, crystallising in 
needles [123^ (Noelting a. Werner, B. 23, 8248). 

Dehydride of the di-methyl ether 
0,JH„0, ij!.C,.,H,Me,(OMe),0,. [153°]. Formed 
by oxidation of the di-mcthyl other of hydrotolu. 
quinone by chromic acid mixture (Nietzki, A, 
216, lU). Dark-red needica (from^lcohoi). 
Tetra-methyl c<A«rO|,H|,(OMe),. [129®]. 
Di-ethyl ether C„H,„(OEt),(OH),. [188°], 
Formed by the action of alcoholio ammonium 
snl;i'iide on the dehydride (or qginonrt 
GiilfiA(*^l) A> jfhich erystalliges in green-blaot 
needles [139°], and is made by oxidising 
C,H,Me(OEt)..with chromic acid mixture (Noelt¬ 
ing, B. 23,32*7; Bl.t3]4,806). \mte needles. 

o-OXY.to-TOLYL-ACETKFACID c,h„o, u. 
[l:3]C,H,Me.CH(OI^CO,H. m-Uethyl-man- 
[84°]. Formed 


delic qpjd. 


from m-toluic alde¬ 


hyde, ^y, and Hpi (Bomemithn, B. 17,1489). 
Small plates^from benzene), v. sol. water. 

sa-Oxy-p- tolyl-acetic aoH 
[l:4]CAl,Mo.CH((m).COja. [148°jv Mads hy 
refluqtion dl p-lolyl-glyoxylio aci^by zino-duA 
and ammonia (Clans a. Eroseb^, B. 20,3060). 
Tables (frgm water).- ‘ 

BaA'^ ^aq. 


-Nal'.—KA' |aq.-OaAV 


Etiyl ether mA.'. [77'^. hNeedlem 
•.0XYT0I,YI,-AU.TI.-m0-fSBA 


Formed 


[l: 2 ]Oja,{OH,OH).NlI. 08 J!lHXIA- 

)d from o-amfdo-bensyl alebhn and ai^l 
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Ihiooarbunids in benzene. Oil, lihanged by 
W«aing with HOlAq to O.H.<0|ry*. 
[91®]. OonTerted by HgO in aloohol to oiy-allyl- 
qainaaoUne dlbydride yWoh 

erystallUeamfou-aided prisms [78°]^and yields 
B'jH^Cl, [171°] (SSderbamn a. Witotnn, B. 

saTmo, agsT). • , 

oxT-mn-BxiizTuoEHx.m'n.KirB. 

oJ^rar^^^o3^.0at. V60“]k Made 
{romo^anido-dt-yi-tolyl-smine and salioylio aide 
hyde (0. FiMher a. Siedei,B. 28,8801]-. YoUoa 
*oiy4*^' »*Bol. water, t. sol. benzene. ^ 

Olfy JP- TOtYI. - BEHZYl - KETHYL-PYB- 
hoDOT 0AMe.0<^S)>0.Ca4>U. 
[240°]. Made from p-tolenyl-amdine hydro- 
oblori^ and beasyl-aoeto-aoetio ether (Pinner, 

B. 28s.8826). Slender needles (from pyridine), 
insoL water, v. si. sol. bat alcohol. 

* OXY-mYX-OABKHOI. 

. O.H,Mo(OH).QH,OH[6:2:l'j. [106°]. B. e-7 at 
16°. Made by reduction of (t,<>,l)-oxywluio 
aldehyde with sodium amalgam (Sohottsn, If. 
"*11, 784)* Colourless leaflet* ^ 

TBI-OXY-TBI-TOLYl-CABBIHOl. Anh^j- 

dridt 0,^. i.e. (CAMe(0H)),0<g*“«. 
CresouHfl^ Formed by heating p-oresol with 
formic acid and ZnGl, at 110° (Nenckh iT”. pr. [2] 
25,276). Bed amorphous powder, insol. water, t. 
sol^OAo. Forms a crimson solution in alkalis. 

U-OXT-BHOIiYL DtCABBOXYBIO AGIO 
0„4,0,. Made ^ heating sodium di-oxy-ditolyl 
with COy in a oioeed vessel at 160° (Deninger, 
B. A# 1639). Crystals, insol. water, si. sal. 
aloohol and ether. Not melted at 290°. FeCJ, 
"gises a blue colour. Yields a di-acetyl derivatfre 
0^,.0. [168°]. 

OXY-TOBYL-OBOIOHIO ACSB. Anhydride 

V. Dl-METBrn-OOUMABIM. 

Si-ozy-tolyl-erotonia acid. Anhydride 
f),W,Ma(OH)<r^Q*^*^^Q. Di-methyl-umbeUU 

ferme. Made by the action of H.SO, on 

a mixture oPacetodbetic ether and orcirt (Pech- 
m»nn «, Oohen, B. 17, 2188). Needles (from 
aloohoB, nearly insol. water. On boiling with 
NaHWt it formPa solution coloured red by FeCV 
AShtyl derivativm 0„H,AoOr [196°]. 
Needles, t. sol. skohol. * • . 

TKEUwY-TBI-TOtYL-BTHANB * 
0jaaMe(0a).0HrCH(0,H,Me.0H)a Three 
isomaridM with ^ formSla are got by warming j 
di-ahloro-athyl ether with o-, nt-, and p- oresolt 
respeetively {Brflekner, An267, 822). They are 
sqaephons ^w,^rs, v. sol. alcohol awdPether, 
[mA water, and yield tri%eeiyb derivatives 
which are oxidise^ bjr "FeCl, to aijhydi^es 


Wi th alcoholic ammoniiua sulphide (NocitIng k 
Werner, B. 28, 8260*, S. R] 4, 7M). ‘White 
crystals, ineol. water, sol. alopoU 
IThe isomerides 

R=«5s5.“«-NH.NH.O,H,Me(OEtJ[l:Mjni 


[4-l]^,Me.NH.NH.O.H,Me{OEt}h:8:43 (S' 
and (4»l]CJH,Me.NH.NH.o4We(OBt)pfli:2] 
[168®] are formed in like manner.. 

BI-OXY-BI-TOLTi KETONE OJBuOi ie. • 
0»H,Me^H).C0.CAMe(0Hl. [188^. by 
potasnMasion fnpn o-oresol-beazeln, which is a 
product of the action of henzotriohloride on 
o-oresol (Sphroeter, A. 267, *74). Colontleso 
needles, v. sol. alcohol and ether. 

• Di.oxy-di-tolyl * ketone CO(Ojfei,Ma.OH)r 

[}04°]. Made bem p-4resol-phthaleIn CbH|,(), 
by potasb-fusfcn (Drewson, A. 212,844). Yellow 
needles (fnjm alcohol), ifisol. water, ▼. sol. 
ftUcftlis* 

OXY.p-TOLYI.-lIETHYI,-ETHYI,.FYEni. 

lDIHEC.H.Me.O<^;o^®H)V’®*- 

from p-tolenyl-anudine and ethyl-aoetoaoebc 
"ether (Pinner, B. 23, 8826).si^air-ljfe no^es, 

m. sol. hot aloohol. _ * • 

, (KY-TOlYIi MEteYL KETONE C,H„0, 4 a 
[ l:2:5]C.H,I^e(OH).CO.CH,. [104°]. Fomed 

from amido-m-tolyl methyl ketone by the diazo- 
reaction (Klingel, B. 18, 2699). Flat white 
prisms, V. sol# alcohol and hot water. FeCl| 
a gives a yellowish-brown cdtour. *' ^ 

Si-exy-tolyl methyl ketone 
C.H^e{OH),.CO.CH,. [148°]. Made from 
orcin, HOAo, and POCl, (Rasinsky, X pr, [2] 26, 
69). Needles, v. sol. alooholyether, and HOAo. 
Fed, colours its aqueous solution black. 
0XY-o-T01.YI.-NtET)Brn.-PYEAZ0I.E ^ 

C„H„N,0 U. O.H,Me.N<®2:S^^- P88°]. 
Formed by heating o-tolyl-hydrazine with aceto- 
acetio ether at 140° (Knorr,B. 17,649). Colour¬ 
less crystals. With £OH an^ Mel it yields 
C„H„MeN^ [97°]. 

Oxy-p-telyl-aethyl-pyrasole 0„H„N,0. 

[140°]. From p-tolyl-bydrazine and aoetoaoetio 
ether (K.). Yields a methyl derivative [187°]. 

The compound [217°] 

is formed, together with OgHnNiO, by heating 
p-tolyl-hydrazine with thio-aoetoaoetio ether 
'(Bnohka a. Sprague, B. 22,2665; C, 3. 68,840). 

0XY-T0LYl.-lCETHYI..FYKIiaOlNX 
0,H^e.0<JJ;Q|^H)^CH. [216^. Made bom 

tolenyl-amiiift and aoetoaoetio ether (Glock, 
B. 21, 2668). Long white needles,,]#, sol. hot 
Salts: B',H,PtOL2aq. 

17®.* Yo ‘ 


4e,4. 

vative [l!4l8] CAMe(OMe).NH.NH- {45®]. 
Got from the methyl ether of amido-p-cresol*by 
treatment with nibous acid and snlmequent r^ 
duction (Iiimpach, B. 3lf, 861). Crystalline. 

Oxy-om-dLlslyl-liydnstiw. BthyldHriva- 
five l8;XjtyH,MeJlH.NH.CIl,H,Ms(OBt)[l:8:4]. 
[78°}. by tednciiig Nie azo- compound 


alcohol, _ 

B’A0r,0,7aq. [o 
B'CANtO,. [196®]. 


. [241®].- 
*ell6w plates,'-—' 
^wlow needles. 

I pT^.TOjL-n-BIPHBNYL-ETHYliIBXNX. 
fdJtnrY C,H,N:OPh.CHPh.Oa [141°]. Made 
by heating benzoin with o-tolmdine at 160" 
(Bandrovski, M. 0,693). Oanary-yeUow neqdHs. 

OXY-TOm-PBOPIONIO AOIO 
0H,.0(0,H,)[0H).C0JH. Qotbomdi-bromo-oiy. 
tolyl-^piooM acid CESrAi^A)(9.'^*^<° 
by rwooing with lodlam-amiugam-'lBoKingtt# 
B. 14, 1608). long tONC-sided taUss, V. loL 
Pater. 



• OXT-UREA. 

0XT.)I^T0IiTI.|TBA2IirB. 

*1^. *0* ohS^ao^fiS 

0AMe.N<^CH.^I,.0^^e. D^iyUi. 

P*”]. Penned bom di^-tolvl- 
•thylena - diamuM and oxaUo aoid it ^<> 
Mott, 5.a2rr806j 28. 8034). 


im 

^ “if ‘“S?*. '“etlon from (4,8,1). 

am«<^tolTl.qmnoltoe(WeMala.Bambergi,^^ 
104). plates (^maloohol). IWds^.S). 

totiUatioa with aiic^nsi 
^nhtlfr '°“.“’'®\^‘**-SMion yields otj- 

^e«t{(i derivativt 0„H,,N0« 1106®! 

0„S„NO,.^ P9®]. 

L« 4 ‘i»; 

^rfflion. Kates «j 


urom 


^romie ^d "ditoS pAteH”*! 

’***• ®““®' ^^ot water! 

* ®-‘°^yk*™'io-aoetio aoid at^ ^ ^.■, 

*: NMtvoge? B. 22,1787) andjiy’ 

ol “"ero-^tyl oUonde on o-tolnldiSe (Widman, 
^e*»ognlar plates (frojn 
aloohol), msdL water, sol. oono. HOlAq. ' 

compound 

_CCl.Cp!^**'®’®> crystallising from 

alTOhol in white needles [201®].—2. Alcoholic 

Iwt<«AformBO^(OHrCO,H).CO.CH,.NHC,H„ 
a white orystallme solid [129°] deoomposed by 

®*l*--^®i«^!N,OJ,H,PtCl,4aq. [176°]. 

ros^® w ^i^ydride. 

[268®]. Formed from oialio aoid and p-tolyl- 
amido.aOTtiop.tdlaide (B. a. N.). Made also by 
boiling the broiBb-aoetyl deriyaUve olp-toluidiue 
with alooholiopotash, or by heating®-tolyl-amido- 
aeetio aoid at 200® (Abenlus, J^. [2] 40, 433). 

Long white needles, insol. water, m. sol. aloohol. 
Oi-oxy-iji-di-tolyl-pyTaxine. Dihydride 

(l:2]<lH.Meai<Cg5^CH^N.O.H,Me[l:4]. 

' [180*], Made by hba^g |}>tolmdine with the 
ehloro*aoety! ^nratiTe of o®tolyl®amido®ac6tio 
Mid at 140* (Abemoi, /.jpr. [2] 40» 443). White 
matted n e e d iM , sol. hot alcohcd, insol. ether. 

Tetra-ozy-A-pheayl.pyrasiaea Dihydrid^ 

0/ th$ di^ 4 thyl d$tivativ4 • 

[l:4]0,H,{0ft)Jl<0f^>ll.(tH,(0Et)[4:l]. 

[266^. Slender needles. . 

,«Wmn.«C^A201U»B CI„H,5l,OiA 


above mothod'^ol pisparS 
aloohol), sol. benzSne. 

di-om-diki-toltl sflfbIdb 0 .^ so 

nae'^^F llwapJAioJolCBn*’ 

S?®*? formed from di-amido-di-tolyl sdifcida 
W the diazo- reaction (Tmhlar, B. 20, 676k 
Amorphous, S. sol. water, aloohol, and other.*^ 
anlphide. [210°-216®J. 
m-oresol by treatment with SOL 

Iields an aoetyl derivative [44°], whioh Sirms, 
on o^dation,the cones^ndingsulphw [268*1, 
wbioh on Baponificatioi? gives KOafOy^OH), 


ozy.difrtlyl snlphide. [118°],' Formed 
.yields an aoetyl deriva- y. 
tive Bd®] whioh Is oxidised by KMiK), to a 
®“ saponifloation'gives 
S9»(Ov?f9H)-,C«>9°J (Tassin^. Bend. 

JLtinc* [4] 4,47). * 

' „ J-0*y-o-™Wl-TH10.raBA CLSaiSo t.e. 

from 

o-tolyl-thlooarbimide and hydroiylamine in 
chloroform solution (Tiemann, B. 22, 1989: 
Voltaer, B. 24. 381)., Slender needlbs, almst 
msol. chloroform and water, sol. alcohol, e*hor, 
and KOHAq. FeCl, colours if. aloohnlio solu- 
tion violet. Yields o-tolyi-oyanamide on mns 
8|anding. ^ 

[125°]. Made Jfom benzyl-hydroxylamine and 
o-tolyl-thiooarbimide. 

(n-OXT-o-TOLYl-FEEA 0JH,,N,0, is. 
CH,(OH).O.H..NH.CO.NHr [o.l8n. frotm5 
from amidO'benzyl aloohol, potassium oyanate, 
and HCl (S6derbaum a. Widman, B. 22, 1668). 
Tables or prisms, m. sol. boiling water, v. si. soL 
aloohoU Decomposes on ftsion, gelding dl- 
oxy-di-toiyl-nrea CIO(NH.O;H..CH.OH)ra08®l. 
whioh crystallises in needles. ‘ ^ " 

OXYTEOPIFE 0^,.,NO,. 1242^. A base 


ir-cH— • - 

by oxidis- 


ooonmng in crude bellq^onnine {Morling,%0,17, 
384; Lidenbnr# B. 17, 188)» Otystalline.— 
B',HjftCLa:aq: red prisms. ,!, • 

OXT-HHIXUUC AOID 

I (OA(OH).OH:OH.CO!H)x. [278®]. .formed by 
Upotash-fusion from (a)-Bnlpbo-traxi]lio aoid (Lie* 
I bennann a. Bergamo B. 22,788). Prisms, m. 
sol. 00^ water. Probably a ^i^eride of ^ 

frSm 


wMw MMwiiw/ w ueviue, ^ncom esner;, si. 801* 
hot mter. Does not reset with hydroiylamine 
►ornhenyl-hydrasine.—B'HOl. [214*], Needles.— 
n<V>i»/w r*«— 


B^gPt^ [shove goo®]. 


tTf^S 


^Tt-anBOLIHX OiJ^O 

i-FlavenoC 

.• 


dsetoaftvs NHpOOJ{H.OyH^Me).CK>.&L 
Anuuraytieacid. S. '06 at lOO'LFormsd from 
potassium oyanate and • solution of the hydro* 
ohloridsof amido-anisia aoid (Idliuohutkhi, A, 
168,9M. Needles (from vrst^.7--OdA',7aq. 

OXT*UBXANHrOO.NB.«a [l«l||. Formed 

from sqaooni hydi^lsmino nitnto and |^ts» 





m 


(»CYATR£A. 


lidiu oyansto in (he oold (Dresslei •. Stiin, B. 
n] 5,202). Needles (from aloohol) v. e. sol.rVq. 
D^mposed by heating, yielding area. Beduoes 
AgNO,. Fed, gives a blae«violet oolour.— 
EH(GH,N,OJ,: )irystatlipe pp., got by adding 
aloonolio potash to. the aleohoUn. eolation 
(Hodges, A. 182,214).—fPb,H(OAo),(OH,NA). ’• 
crystals.—(CuOH,N,0.,),HOAo : green mass. 

Beniyl ether Ni.CO.NH.OCH^h. (138®). 
Formed from (a)-bep^l hydroarlamine hydro- 
cblonde ana potassium'/Oyapate (Behrend a. 
Lenon^^A. 2S7,,203). Needles. 

^ Oxy-biuret b,H,N,0„ [134®]. joined from 
ron^ hydroxylamine sulphate and potassium 
oyanafe, the mixture being evaporated with 
a'aohol. "Minute four-sided prisnfs, sol. water 
and alcohol. Gives a white pp. with AgND,. 
Beduces warm ammoniacal AgNO,.'i FeCl, gives 
no oolour.—K0,IJ,N,0,: minute needles. • 

(a)!,- OXY - UVITIC ACID C,H.O, U. 
0.H,Me(0H)(00,H),[l:!(-8:5]. Cresol dicarb- 
orylicaci^ 1285®] (B.)i [295®] (H. a. B.); [278®] 
.(J.). Formed from (a)-am.=do-avitio acid by the 
diuo- reaction (Bottinger, B. 9, 904; 13,1934 ; 
A. 189,177) and by potash-fusion from sulphq- 
' ^hvitio ac'd (Jacobsen, A. 200' 187 ; Hall a. Bom- 
sen, .^ut. 137). Needles (from alcohol), /, sol. 

alcohol, insol. chloroform. Decomposes on 
fusion. Com. HClAq at 200® yields o-cresol. 
FeCl,' ojt-T a purple oolour.—Ca(HA"), ‘iaq.— 
CaA" 2aq.—CaA" 4aq. -- Ca,(C.H.OJ,-Ag,A". 
Methyl ether [123®]. Needles. 

Mono-ethyl ether GtHA"Bq. Needles. 
T/9)-Ozp-uyitio acid . 

0,H,Me(0H)(C0,H),[l;4:3:6]. [225®-236®] (J.); 
[2#'] (B.). S.*13 at 12®; 6-2 at 100® (J.). 
Fonft^ by the action of nitrous acid on (S)- 
amido-uvitio acid (Bdttinger). Formed also by 
*potaah-fasion from s-mesitol C,H.,Me,.OH tati 
from ozy-mesitylenio acid (Jacobsen, A. 195, 
286). Needles (from water), v.V>l. alcohol and 
ether. FeCl, gives a red colour. HGlAq at 
200® forms p-ctesol (J.).—Ag..A": prisms. 
Methyl ether Me,A''. [79®]. Needles. 
Oxy-s-BTitia aeid C,H,Me(OH)(CO,H), 
(1;3:4;6]. Got by saponification of its ether 
which is folmed Mm sodium acetoBoe4io ether 
the aotion, in presence of NaOBt, of ohloro- 
m, chloral, triohloro-acetio ether, or CCl, 
inheim a. C*fafi, B. 7, 929 ; 8, 684 ; 9, 321; 
Guthseit, A«233,249). Needles, el. 
Id water,c. sol. aloohol cod ethqf. FoOl, 
ish-violet oolour. Softens af 290°, 
|g at the same time, pelds m-cresol 
n wiyi lime.* PCI, foms a mixture 
hence water forms oxyuvitio aci^ 
itallisinga inneedles.—E. A" oq. 


for 
(Op? 

Ooi 

•oL^' 
givea a 

decomi, 
pi> distitw 
et chlorides. 


and 0,JB..O, orJJ^" i jaq.-CnA".-AftA’'- 

• Methyl e^^r oH„0, ‘ 

the eyanfayCtln of n-lratyrioS^ehydo (Menossi, 
O. Clot ali»by WUn>» broiho-butyrio 

ethdr wJtt aqneode (Jus^, S. 17,26M). 

SBkjr hygroset^ lainili^ « 
•ndAtiier^—BaA'.iaq: pistes.—Ca)Vr‘ 
at IcSv—100*.-®'PdA ,— 
•iWAV*^**'*^*^ sealet, ri. <»*•»■ 


a.Oxy>lsotslcrle aeldfi 

^(CHy,CH.CH(OH).OOja. C88^. 

‘ formation.—1. By heAtlifi btomo-isoTalarie 

acid with Ag,0 and water (Clark a FitOg, A. 
139,199) or with EOELAq (Iiey aPqpoS, A. 174, 
61; Solmt'^l o- SaohtleMn, A. 198,87).—^9. By 
digesting ohloro-isovaietic acid ^th baiyta- 
water (Soblebusch, A. 141, 832).-^ From its . 
eCier, v^jch is a product of the aotion of sine 
and istpropyl iodide on oxalic ether IMarkoifni- 
ko8, Z. 1870, Sllf.—i. From its nitrile, which ie 
made by combination of HOycwith isobutyrie 
aldehyde (Lipp, A. 205, 24). .. 

Propertiee. —Beotsngular tables, sohwater, 
alcohol, and ether;, No', deliquescent, volatile 
with stem. Dilute H,SO, at 140® splits it np 
into isobutyiio aldehyde and formic acid. 

Salts.—'NaA'.—BaAV—ZnA',.—CBA',aq.— 
CaA', 14 aq.—Ca A', 4aq.—MgA', 2aq.—CoA', aq. 
— kghft feathery crystals (from hot water). 
Ethyl ether EtA'. 076?). Oil. 
Anhydride 0^,0,. VaUrolactide. [136°]. 
(220°-240°). Made by heatirm the acid in sealed 
tubes at 200°. Needles, v. sififcWoohtf and ether. 
’Not attacked by dilat;> alkaline solutions. 

^Amide Pr.CH(OH).CON]^ [104®]. Got 
from the nitrile and HClAq. Crystals. 

Nitrile Pr.CH{OH).CN. 8.Q. ( -OO. OU, 
decomposed at 136° into isobutyrie aldehyde 
and HCy. 

' aAlxy-valerie acid CMeEt(OH).0O;H. , [68®] 
(M.): [66®] (B.). 

Formation,—!. By saponification of its ether, 
which is made by the aotion of sine on a mixtnre 
of Mel, EtI and oxalic ether (Frankland a. 
Duppa, A.135,87).—2. By boilingOEtMeBr.CO,H 
with baryta-water (Becking, A. 204,14).—8, From 
methyl ethyl ketone by combination wi& HOy 
and saponification of the resulting nitrile (B.).— 
4. By oxidation of CMeEtH.CO,H with dilate 
KMuO, (MiUer, A. 200, 282). • 

Propertiee. —Needles (by sqhlimation), v. e. 
sol. water, aloohol, and ether. Oxidised to methyl 
ethyl ketone bymhromic acid mixture. BeducM 
by HI to CMeEtH.CO,H. Botates on water. 
Salts.—ZnA'r-AiiA'. {(odules. 

Ethyl ether EtA'. (165*5°). S.G. »*977. 
V.D. 4*98 (calc. 5*04). Liquid, s^ sratef, 
iBAlxy-Uotalerie acid • 
(0^,0(OH).CH,.CO,H.* 

Formation.—!. By oxidation of the aloohol 
CMe,(0,HJ.0H with o<Ad ehromie aeid mixtnre 
(Saytzeff, A. 185,168; 197, 73),S9r with KMnO, 
at Of (Sohirokoff, J. pr. [2] 3.8,306).-2. By the 
aotion of siae on a eruzture (^acetone and 
ohloro-aoetie ether (Beformatsky, B. M, 1910)v>- 
8. By oxidation of tri-oxy-hexans by Kli^, 
(Beforhatsky, /.jw. [3] 40,<404). 

iVopertiM.—symm 47soL water, aleoh61,aad 
ether. Mot volaw with stMun. Bedaeed by 
,H1 trfisoTalfirio acid. 

Salts.—CaA',13aq.—OuAV—OoA'.Saq.— 
AgA': monoelinio oiyrtals, d. water. • 
EthyltetherZtk'. (180°). * 

8A>xy-Talerie aeid _j„* 

of methyl-aoetoaeetie ether with todiBm>aBal8i^ 
(Bobrbeck, A. 188,3W). Syrvp, reselvM by dto- 
dillation into water aod iiistii;H.«ntoide oem 
[C2®].-Nay (drM •! MO^ ^ 



.OXr-XWiB^K 


787 


powder.- 

wstar. 




*00, S69). OmtalUjM 
AgA. : IsnAns, ^ aoL lot 

M-Ozy-val«ri« icicl 
/:H-CH(OH).CH,C!B,COja. The eatte of this 
Acid ara made by dissolving thslaotone in teases. 
^6 free aoid ^i^pkly changes back to tin 
lactone. • ^ 

Salts.—^e Ba and Qi salts are deliques- 
• oentamorphoQS niaBses.-~it^A': triclihio needles. 

Bihyl stfcerEtA'. Oil. 

Xtoefone . (208° i.V.). 

B.O. * I'OTS. dboars in crude wpod-vinegar 
(Orodski, B, 17, *1369). Prepared by boiling 
y-bromp-vallrio acid with water (Mcssereohmidt,* 

A. 208, 96), and by redudtion o{ acetyl-propionig 
(levulic) acid with sodiam-aibalgSm (yolff, A. 
208,104). Formed aSo by heating y^xy-propyl- 
malonio acid (Hjelt, A. 216, 56), and by the ac¬ 
tion of NaOHAq on nitroso-oxy-methyl-pyrrole 
dihydride (Tafel, fi. 22,1864). Liquid, miscible 
with water. Neutml to litmus. Separated from 
solution by E,CO,. Keduce^ by HI and P at 
260“ to n-valeriqjcid. Oxidised by HNO, to 
suooinio acll. Bmmig alcoholic KaO£t forms 
•C,^„0, [0. 32“] (Fittig, it.*256,12(3). Phenyl- 
hydrazine forma [76“ -79“], cryfla^- 

lising in needles, v; sol. water (W. Wftliconus, B. 
20, 402). 

tl mide 0]i,.CH(OH).CHrCH,^NHr [66"J. 
Formed byaheating thglactone or the ether with 
NH,Ag. Thin plates, r. e. sol. water and alcohol, 
si. sol. ether. At 170“ it is split up into NH, 
and the lactone (Neugebaner, A. 227, 97). 

Di-ozy-valeris acid 

CH,.CH(OH).OMe(eH).CO,H. Di-methyl-gly- 
eerie acid. [107°]. Formed by the action of 
water ^ 99° on di-methyl-glyci(tic acid 

®^CHMe^*^ [62“], which is fo^od from 
tigfto^oid GH,.OH: 0 Me.CO 2 H by sucoessiTO 
treatment with HOCl and boiling KOHAq (Meli- 
kofl, A. 984, 998f Bl. [2] 47, 166).~KA'.-AgA’. 

Tetra-oxy-Talerio aciAGsH„0, i.s. 
CH,(OH).CH(OH).CH(OH).CH(Oe).COJH. Ara- 
bonie acid. [o]. = - 67°. Formed by allowing 
arabinose (10 g.), witer (76 g.), and Br (20 g.) to 
stand for 36 hours (Baueia P’’- PJ 30> 379; 84, 
46; Kilitni, -B. 19, 8081; 20,844). Hygroscopic 
_ crystalline mass.—CaA',6aq.—SrA\6aq: prisms. 

Bc/crcncei.—B bomo- and Chlobo- oxi-tim- 
BIO AC1X>. 

TETKA-OXT-TAUSEIC AIDKHTDE 
OH,(OH).CH(OM).CH(OH).CH(OH).CHO. Ara- 
biMse. [160°]. Mol. w. 160, by Baoult’s method 
(Brown a. Movis, 0. J. 6fh 619). SO.p. 667,100. 
H.F. 269,400 ffierthelot, 0. B. Ill, 12). A pro¬ 
duct of toe* hydrolysis of Abibio ioid Jj. v.) 
(Scheibler. B. 1. 68,.108 ; 6, 912: n. *l781: 
kilftni. B. 18, 2304;%^ 87i^W, 8031; 20, 
844; ClaoBson, B. 14, 1271; O'SuUijsn.O. J. 
46 41). Trimetrio prisms, ▼. sol? hot water,, 
nearlr Insol. Alcohol and etow. Dextrorota- 
tor»(*.vol.i. P.297). Tastes sweet. BMsntit 
andailh ilooh(5ie fermentation. Yiel^paphenyl- 
Arabinin is an an 

I'SalUyan, 0. J. 62,69). 
o-OuiHiDg-yi- 


OXT-XABTHOn v. OzT-nirBintna nh 

low n oxi px. 

OXT-XTIXHS «; Xti.xhoi> and Tonn-oun- 
nioL. • 

Di^xy-zylsne. The (6,84i,l)-, (S,9,8,H., and 
(6,2,4,1). ^-oxy-xylenel are deseribedasHiDBO- 
xxis>qui|oims. OiT-ioLTi.-bABBnioi, is an a-eiO’ 
di-oiy-xylme. (6,8,4,l)-Oi-oxy-xylene is de¬ 
scribed as Bxtobcqi. 

Bi-czy-fd-zylene CjHiMe,(OHL [1;8:4.'C], 
Xylorcin. MolV.lSS. [129“J. (279). Fonaei 
from amtdo-m-iyl<#iol |l61“] by toediaso-t®ao- 
tion (Kostanecki, B. 19, 2324). •White tntwo- 
clinio plates *(from ohldfoform), ▼. sol. wMer, 
alcohob and ether. Not affected by air oosMtin- 
in, NH,. . 

Di-aeetytderivative 0,H,(OAo),. [46°]; 
(286°). Prisms, insol. cold water. 

Di-jiy-xyTene C.ILMeXOH),. [120°]. Oot 
by potash-fusion fromehloro-m-tylene sulphonio 
acid (Oondeiach, Bl. [2] 28, 845). OiTeset red 
colour with bleachiog-prwder solutiong 

Di-oxy-m-xylene (bH,Me,(OH)|(l:8:3:4]? 
[•[lie”], Formed trom^n-xylene by heatingwito 
at 150*7 converting the resnlti^ disnl- 
pbonic acid into chloride and fusing toe 
C,H.,Me,(SO,01), with potash (Wisoh(pgB. 23, 
8113). * White needles (by sublimation), e, soL 
water, alcohol, and ether. FeCl, colours iil 
solution deep violet. Fusion wife j^alic 
Anhydride forms a fluorescein. 

Bi-o-ozy-o-zylene C,H,(CH2.0H)p Phfhdl- 
alcohol. t-Tolylene almhol. Xylylene alcohol. 
Di-methyl benzene glycol. [64°J. S. (ether) 
at 18°. Formed by thg action of soditm amal¬ 
gam upon a boiling solution of phthalyl ohlonde 
in HOAo (Hessert, B. 12, 646^. _ Formed ilso 
by^boiling di-w-bromo-o-xylene with Ns,G(T,Aq 
(Baeyer a. Perkin, jnn., B. 17,124; 0. /• 68,6; , 
cdlkon, 0. B. 98, 1648; Bl. [2] 48, 6; 46, 6; 
A. Ch. [6] 6, low. Tables (from ether), v. e. sol. 
water and alcohol! HBr forms C,H,(CH|Br),_ and 
HCI acta in like manner. EMnO, oxidises it to 
phthalio acid. Resinified by cold H,SO» Hot 
BLSO, forms amorphous insoluble (0,H,0)« and 
syrupyC„H„0, (Hjelt, B. 19,1688). HNO. forms 
phtbalide. 

Di-(uetyl derivative d!„H„a|. [37°]. 

Di-ethyl ether 0,H,(OEt)r (248°) at 
720 mm. Liquid (lASer, B. 17,182W. 

Si-u-oxy-m-zylene O.H.(CH|OH)r 147*]. 
S.G. (liquid) 13 1161;^ 1'186. Formal by 
boiling CJI,(CHJr). (77“] (1 a|ol.) wator 
oontaiwing K,CO. (1 mol.) (Oolson, A^^Tk [6] 
6,112; 0. B. 99,40). Oot in Uk^n^er from 
C,H,(CH.C1), fColson «. Gautier, Bt [2] 46,6). 
Crystalline solid, with bitter taste, v. e. soL watef 
and alcohol, m. sol. ether. HBr regenerata di- 
»-bromo*gf-xylene. Gives isophtoalio add m 

sftsr OA{ 0 %OB‘ji, (2W) at 
^12*«n. *001 by boiUng wito 

' alcoholic potash (fipping, B. 31. 46*, w, 
46).* Oil. 'Jlolds isophthalio acid oi oxidation. 

}Grinlani,A. 166, 842; Oolsm a/Ctottto, Bl. 
[2] 46,7). It is oneof toe prodn^ts (Wtoo Mtom 


tjaiSCi^deh^W 

OXI-VAlBBO-OTAimri o. 

..■Ihniy»wi-?1IW*WP*. I(L«W, 4.«4, m , j,. 
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edtol, Mid e(Ii«. Zlaidt twepbuiaiio aoid'oa 
(nidation. 

Ac4tyl d 0 rivativ» 

Mode from OA(Ca,Ci), and 

Btntoyl deriva{iv$ C.H,(CH,QBi)r 
Noadleo, t. boI. afioohol and ether (Onmsux). 

Mono-ethyl $thtr CA(OB.OHJ(Oa,OEt). 
(361°). Oil. Formed from ai-ai-ohloto-p-x;lena 
and oono. alcoholio potash at 100° (Qi). Sut- 
ceasiTe treatment witS P01„ and wafer oonTerta 
it into terwhthalio'aldehzde (Colson, O. B. 99, 
976f. . . ' ' 

XTMxj-Zflene (hHMs,(OH)^. [123°]. 
*For&ed bf reducing Oxjr-isoxyloquinone with 
aqnfoxs 80, (Fittig a. Siepermann, A. l&O, 37). 
^.rystallkes from water in tables (oontaininga^;. 
Melts at 90° when hydrated. CoTours the skin 
brown. On spontaneous eraporation of the 
aqueous solution in sir it iorms a qninhydrone 
as dark lustrous deedles [143°]. Yields m-xylena 
on did.illation with zino-dust. 

Tri-<r:etyl derivdtivo. [99°]. Prisms. 

* Brferdrics.—TF.TB*<HMno-Di-oiT-XTinN». 

• Dt-OXT-XTLEHB CJlBBOXTlIC ACID 
0,HMe,(Oa),CO,H[l:8:4;6:6]. S^lardn larb- 
ffixylieae^ [196°]. Oot by heating m-xylorciu 
with NtfElGO, and some water at 130° (^osta- 
npeki^B. 19, 232$). Prisms from dilute alco* 
hoi), el. BoU water. Oires off CO, on fusion. 
FeClwqives f deep-blue colour. 

Oz^H^./Ioqulnone C,HMe,{0H)0,. [103°]. 
Form^ by distilling di-amido-mesitjdene with 
ehromio acid mixture and water, Me Reing dis¬ 
placed by OH (Fittig, B. 8,16; A. 180,27). Orange 
neraes, sSieliing like quinone; m. sol. hot water, 
T. %sol. alcohol and ether. Volatile with steam. 
Its ^aline solunon is reddish violet. Deduced 
by So^ tri-oxy-xylene. Acetyl chloride at 106° 
fforass a orystr^ine body [124°], insol. water.-— 
0,H,0,(0E). Small black needles, v. e. dSu. 
Aq, m. sol. alcohol, insol. ethej.—(0,H,0J,Ba. 
Srownish-red pp. 

a.OXT.XYtYI,.ACSTIC ACID 
[121:4) O.H,He,CH(OH).CO,H. [119°]. Got by 
reducing (l,8,4)-zylyl-giyoxylioacid (Claus, J.pr. 
[2] 48,14iD. KiombMedra (by sublimation), v. 
sL soL o<M water, t. sol. alcohol and ether. 

•-Ozy-z|lyl-aeslie acid » 

ri:A-3]CAHarCH(OH).COJB. [114°]. Oot in 
like manner from [1:421] C,H,Me.rCO.CO,H ! 
(Clans). NeedMs or pnsms, v. sol. hot water. 
D»- OZT . ZYI.TUVX • DI - METHYL - D1 - 


*OA(CH,O^X«^>CH), 


mnoom 

[abora 31^. .Made from acetoacetic ether and 
nyT 


^ lo* ether fClock, B. 21, 

1 j. CrystaiGne*mass, insol. ordinary solvents. 4 
On-ZTlTL-KETKi^PTSAZOLE 

OAIiM»<N‘OoMe* p89°]. CftS from 
the Biodnet OJSm^.O, df the action of (1,8(1)-. 
xylyl-hydrasine ontoetoaoetio'ether Uy hesAing] 
Wta eone.^'HClAq at 160°*{Hauber, M. 13, { 
9U). Smab white needles.-B'H(n. [188°]'.— 
B'l^aQy,: white mystals. * 

Osj-syl^ -di-Meuyl-pyiamia • 

OA'*^<SM;^e* [ll8°}. Madebyheat 

iaf the eoinponnd (e. supra) with 

JHsl aad^eOH U 180^ (IC). SmaD white 
Dliafa, T. t(d. atfohql ettfsr, s<il. qol(| ^tey. 


Beduces Fehling's solatia FeOls Mves Aidolet- 
rad oolons.—B'HOL [M'^. .BBalToiyirtabi. 

JDI.OZT.DI.ZTLTB-MntAZira OIST- 
DBIDJ 0,H,MerN<^0^>N.0AMar 

[S!l>8°]. alarmed by boUing bA)mo-aoetyl-(l,4,3)- 
xylidine with alcohoGc potash (Abenins,/.jw. 

[2] 40,486).. Flat ne^es, insoL water andatnw. 

OfiQ^BIT. A fossG rosin, consisting chiefly 
of a hydrocarbon called lekena y.«.). On 
chlorination in 'presence oA SbCl, at 860° it 
yields CGI,, 0,01,, 0,C1,„ and OXU, (Hartmann, 
£.34,1019)'. (7. also Fassniii.) . 

< OZONE. Or 4fol. w. dT'OL °A bins gas 
(^autefenille a. C'happUis, O. B. 91, 623); it 
usually occurShnixad with oxygen, and possesses 
a charactbristio odour. (-106°) (Olszewski, M. 

8, 69; 17.87, 887). 7.0. 24. S. at 760 non. 
•366 at 18° (SchOne, B. 6, 1224); -834 at 1’ 
(Carius, A. Hi, SO); and *3745 at 14° (Mclieod, 

C. J. 49, 607). Andrews states that it is insolu¬ 
ble in water. • 

• Occurrence.—Ozone is believed to be a normal 

ooustituent of pure air. HifiTOy (CSrf. 89, IIH, 
Chuppuis (C. B. 9P, 983; 94, 838), and B. “ 
SifiiAie (J. B. 1884. 2,260), who have examin^ 
the absorption-spectrum of ozone, have attri¬ 
buted the blueness of the sky to its presence. 
But the recent observations of Idvqing a. Dewar 
(P.M. [5] 26, iSO) show thi^ the absorn)ion-speo. 
tram of compressed oxygen exhibits cemn ||uds 
identical with those of the solar spectrum, which 
Ingatrom found to be equdlly strong whether 
the atmosphere was wet or dry, and that daylight 
when observed through a coludin of oxygen 18 m. 
in length and at 90 atmos. possesses a bine tint 
(e. also Olszewski, W. 49,668). The promrtion 
of ozone in the air varies very coniuderably, and 
is supposed by manv observers to be greattf at 
high than at low altitudes (c. also Thorpe, O. J. 
Proc. 72). Houzean judges the maximum pro¬ 
portion at ordinary levels to be^^^ bx volume 
(C. B. 74,712). Andrews found that a tanpera- 
tnre of 2M° dedCroys the constituent of tM air 
which exhibits the reactions, of ozone, whetsM 
air containing traces of chlorine, or of the higher 
oxides of nitrogen, is not so affected by heat (Pr. 
16,63). On &e other hand, liosvay (BA [8] 3, 
877) and Seh6ne (B. 18, J668) conclude that the e 
presence of ozone in the air is still unproved. 

FomuAiar,. — 1. Ozone is formed in the . 
electrolysis of diluU tulphurie aeid (SchSnbain, 
P.60,616; Marignae,C.B.20,6B8; Meidingsr, 
A. 88, 67; C. J. 7, 251; Baumert, P. 89,88; 
Andrews, T. >46, 1; Sbret, Anh*3»» SetsHCSs, 
16,318; a B. 66 890; Bmtbelot, Q. B. 86.711 
A. Ch.m 14, 846; Schena, B. 6,1334; Oaring 
A. 174,1; Brodie, 0. J. 17,498; McLeod, O^ J. 
49,69l]. Bcrthelot an4 Bra6nbein also obtained 
ozone^by the electrolysis of other add solutions. 
Jit has been Supposed that the ozone formed in 
eleetolysis is accompanied by B,0,, bnt Brodie 
(C. J. 17,381), and, more reeenUy, McLeod (be. 
off.), have shown that the oxidising body wfaieb 
remains in solution b probably S^.. Ihe* 
proportion of osofla present m weetrobilc 
oxyggn appears to dspe^ to a gfopt extpnt oa 
current-dsnsity. 1^ uslnx a positive etobyodei, 
el very smaU area MoLeod dMamed O ObitidliiiMi 
17-4 ^r oen|. of ozoiw; wlMb dtofiodte (M hbiEF 
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Ten iiaw—S. Wmn air or oxygen ii exposed 
M “•®W# dieAaite, espeoi^; if it be,tlie 
silent oiiohsTm, the 0 is psrtlj converted into 
oxrae.^ It ei( to used, oxides of N may to tomwd 
end mistaken for dkone. Aooording toArthefot 
(0. if. 92,82) pnd HaateteuiUe a. Chappuis (0. if. 
92, M, and 184), oxides of*N may 1^ formed to 
a sljght ex^t even by the silent disohasra, and 
H. and 0. have olttained a new and unstaba oxide 
of nitrogen in this.way. Giadhetti a. Tolta (S. 
6, 489) found that with the discharge from a 
Holtz machine the yield of ozone Is increased 
by using as wire biw as* negative electrode 
Biehtf a. Guntz (0. if. 107, 834; A. Oh. [6] 19, 
181), who used an ozone geneHtig consisting 91 
a wire stretched along the axis of sCmet^lie 
tube, found that the negative efflf9m produced 
by to the grratest yield of ozone. TUe they 
attribute to its higher temperature. It has 
been suggested t^t the production of ozone by 
the elecbic disobarge is an e|fect of a condition 


guerel, a, an. rsj 8fi, S8: Andrews, K IM, ti 
ISOs 118; Grodie, 2*. 162, 488; Berthsiot, O. S, 
88,50; A. Oh. [6] 12,448; Haatefenill«a.Ohspr 
puis, 0. B. 92, 89, 184; 94, 646; Bbenstois a. 
Cundall, 0. J. 61,610.) Hautefeoille a. Gbappnis 
{0. if. 91^62) tod that the prddn^on of ozone 
by the action of the electric effluvs on oxygen is 
meventedsby the presence of 01, but that N, H, 
Ad SiF, are favourable to its pr^netion. 

3. firodie (!g. 164, 83)t to the action of the 
silent discharge ottcarbm dtScide, udder the most 
favouracle conditions, obtained a^uoh lu 88p.o. 
of the lil;grs)ed oxygen in the form of i^ne. 

4. Ozone has long Deep regarded as ofte of 
the pfbducts of various cases of oxidatim^oah. 
A the slow o|idation of F, Et,0, and tarpentiqi, 
th| decay of organic matter, and the combustion 
of compoumiB containing H in the air; Thoipo 
a. Tutton observe that it is not formed in the 
oxidation of F,0, (C. J. 67,669). It is possible, 
however, that ozone is less frequently lorfted in. 
such changes than bas*toen supposed, and that 


of eleotro-statio stress. But Thomson a. Tlirel-,| the reactions attribitod W ozone may91ten hafe 
fail (Pr. 44 829)a&d that oxygen is only con-J beeirdus to T%e experimobts of ISnmiett' 
verted into ozone when thgre is an actual lumi-l| (C. 8. 87, 799) and McLeod (0. J. 87,418), how* 
nous discharge. This has been oonflrmq^'aby j dver, seem to make it certain that ozone ias' 
Bichdt a.Guntz;.and someexperiipents by the ! prodqped in the sTow oxidation of also 

writer seem to show that even when oxygen is Ilosvay, Bl. [3] 2,860; 4, 707 ; Leeds, OrN, 
illsminated to the nltra-violet rays ozone is only . 167; 40, 70 ; 41, 164; 42, 17; Onndall, 0. J. 

formed by actual luminous disdharge. Dewar i Proer78, 26; Loew, B. 22,8826)._^ _ 

has obtsJned a bodj giving the reactions of 4 Heat of formation .—80,-2<JIs—69,200 
ozonS bom air by passing a current of water I (Berthel^, 0. If. 82, 1281); — 66,720 (Hidder 


through a glass tube, surrounded by a larger 
tube of platinum which was heated by the 
oxyhydrogen dame, the air from the annular 
space between the hot and cold tubes being 
sucked into the inner tube by the stream of 
watai*tbrough a minute hole in the glass tubs, 
and eidlected and examined. If the substance 
thus obtoned was really ozone, this result seems 
to eonfim tte idea that the action of the electric 
discharge on oxygen is doe to temperature (t>. 
also Elster a. Gdtel, W, 89, 321; and Ilosvay, 
Bl. [8] 2,784). , 

The formation of ozone from 0 by electrio 
discharge is greatest at low temperatures and 
nnder high pressure (yon Babo, A. 1868. SuppU 
ii.; l^ntefeuille a. Onappuis, 0. if. 91, 228). 
But Ue exaot intoence of temperature and 
pressure have probablf not yet been made out. 
Hautefeoille a. Chappuis have noticed that at a 
pressure of about M inm. ozone is alternately 
produced snd^troyed by the silent discharge 
(C. B. 94,646). Von Babo a. Claus, and Haute- 
ieuille a. Chappuis, consider that prolong<« ac¬ 
tion of the iBsdiargo is favouraDle to ozoni6oa- 
tion. But eiodie, with the apparatus described 
below, found tlto the maximum effect was 
oidekly reached. Brs^ter's experience apes 
^th that of Biodle, and tends to show that obser¬ 
vations to toe contrary effect have hpen due to the 
Irregular srarfcing of toe machine employed, e 
Bichdt a. Gouts, using toe apparatus de- 

10 . 6,*4W) uuid Bertodot, tod t^ w insrease 

^ potontiil jftodnotoMinMe^yWdcl wnj 

Anrastails « vations pitots o. Marlgnto «. 
Sito Blvs, Afufc. ef BUct. 6,«j f^any a. Beo- 


a. van der Meulen, S. 16,611). 

Preparation.—1. From oxygen. Thesfol- 
lowing method, wbiebaras introtooedPy Siemens 
and Brodie, is perhaps the most oonvenisnt. 
A tube, A, is sealed into a sligntly larger ti||)s B, 


TO 




V 


E Jwlore toAblowpipe, or bj means oLsolid 
paramn. A and B sboiud be of and 

two narrow Inbea, 0 and I)» should J)e attMhed 
to B. A is toed witll dilnte^O,! and the ap- 
>paratosis then immersed in dilute add tothe 
level C D; the eleotrsdes of a BohmkorS odl, or 
of an eltotrio machine, are respagtively connected 
with the acid to Afand the contents of toe oyon* 

4 dA and a slow current of D is led through the 

' apffarat*lromDtoOwhitolhedle«>hatgepsss«t 

The liquid to the cylinder should^ eoolad by 
ice, er It may bo replaced by a ItedRng mixtnriL 
intrhich^ a platinums^ should bo wrapped 
round the enteide of B. The gas which oseapsa 
tt C is well dhargdB wi& osona. .The oamM 
oxjfni^may be oolUoted ow ouol ’tllriiide Xt 
must not be brought into contact jlto India- 
rubber; iotots that wUl beaf cootlitllito osom 
may be made by sUppjng a iiidi|tobe ores t» 
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•ndl ct thou ihot or* to be oonneetod, wanniog 
them, uul numiiig • little melted pan£Sonie- 
tween tiie inner and ooter tubes. 

The oharaotwr of the disoh&ge in the ozone 
cuerator hu byen studied b; Hautefeulile a. 
Ohappuis (O. JR. 91, 261), Thomson ac Threlfail 
(Pr. 40, 829), Shenstone a. Cundall (Cf /. SI, 
622), and In Biohit a. Ountz (A. Ch. [0] 19, ISIL 

2. Bj eleotrolyi^s. V^en diluteH.,SO, is 
eleetrolysed^th el^trodes of considerable area 
the (Proportion of ozonf iOfthe 0 is, usually 
small, t, MoLeod (0. J. 49, 591) recommends the 
^foUiuring method. Flyu dilute (5. O. 

I'l)^ a (/tube, A, attach deUveiy tubes^ the 



arms B B'. ^t the negatire electrode H be a 
sheet «< suspended by the glass D' from 

a cork ^sing the mouth at F, and let the 
positive electrode J consist of tivo Ore wires, 
sealed into a glass tube E, which is afterwards 
filled with mercuiy. On connecting B and E 
with a gafvsnio battery, 0 highly charged with 
ozdMs will escapist B'. It is best to immerse 
the U tube in ice-cold water. McLeod has ob¬ 
tained % containing as much as 17'3 p.c. 6t 
sozone by means of this apparatus. •< 

8. To prepare ozone by the oxidation 
of phosphorus. Place clean sticks of P half 
submerged in water in a series of flasks, and con¬ 
duct a rather slow stream of air through the fln.sks, 
and then through a little water. A temperature 
of 24°-25° gives the best results. Up, is also 
formed, but it remains dissolved in the water 
(Kingzett, aj. 87, 792). 

-j-.gftopsrfta and*JR«actiout.~-Ozone more 

. magnetic than common oxygen (Bee- 

B. 9^ 848). Its rate of diffusion is 
(MnldMit timt reqnired for the density 24 (Soret, 
°°^wntd^4] 18, 257). _* is entirely destroyed 


studied its action (m 0, At, Te, and lerend sat 
Lphides, and on OH,, 0 ,Hm, 0,H„ani 

0,1k, (C. B. 94,1186). Ozom ozidism aloohoh 
of small molecular weight more readily than thi 
pc^yh^dric alcohols (A. Benord, 4- Oh. [5] 16, 
2^). Lit]i>id ozone explodes Violently oncoming 
into contact with 0J9, (Olszewski, A. Oh. [3] 
87,837). It acts as a strong bleaching agent on 
veget^Uy. colours, and qui^y destpys India, 
rubber*) its actioa on cork is much less rapid. It 
does not oxidise COat 800° (Qemsen, Am. 4,50). 
It oxidises NH,Aq, forming ammonium salta 
of nitrous and nitric acid (Oarius,- A. 174, 81), 
unless the solution «s dilate (Hartley, 0. /. 89, 
128). It is believpd to 4)e completely absorbed 
b^ turpentine and eil of cinnamon (Soret, A. Oh. 
[4] 7, llii), mroxidisod compounds being formed 
which react with water (Kingzett, 0. J. 87,800), 
When ozonised 0 acts on KIAq, I is set frm and 
the ozone is destroyed, but the volume of the 
gas remains unaltered. With^neutral solutions 
the initial action may correspond to the equation 
41KIAq + 0(=>E.pAq-f'0( + I(, but usually EIO, 

I is a final product of the chat^. P glows freely 
f in ozonised air (Thorpe a. Tutton, 0. J. 57,571). 
Onitteoxidises TiOH and Asp,; the latter action 
has been used in determining.its heat of forma¬ 
tion. It is destroyed by solutions of EHO, BaO, 
and CaO to a certain extent (Andrejprs). Hartley 
has observed tife formation of peroxide of potas- 
f Siam by its action on solid*KOH (C. J. 89,L24). 
; But it is unaffected by solution of NapO,(Brodie). 
! It readily attacks I, forming peritwo acid and 
I lower oxides of I (Ozier, 0. B. 86,722). It con- 
: verts other into an ozonised substance which acta 
I with water to form HP, (Kingzett, 0. N. 84, 
127; Berthelot,C. B. 86,71; Dunstana. Dymond, 
I C. J. 57,584). Several observers have ooniluded 
I that it arrests putrefaction of animu matter, and 
' have proposed its use as a preservative for meat. 
When present in the air in large quantities it 
frequently produces irritation ^f the mucous 
membrane. 

Although its^nerol action is that of a strong 
oxidiser, in certain cases ozone acts as a reducing 
agent. Thus when ozone aCts with Hap, an 
expansion occurs whiol^ is due to the simnl- 
taneous decomposition of the two Ix^es in 
equivalent proportions (Bijpdie, T. 162, 454), 
probably according to thC following equation:— 
Ha,0, + 0, - Nap + 20, Probably other unstable 
oxides, such as .^0,, react with it similarly under 


150, fl3) by«c^taot I favourable conditions. Its actiog on blood baa 
oandtil, O. ptaa black at ordinary temperatures been said to resemble that of a reducing agent 
hydn'^aa der Meulen, B. 4, 167), and (Dogfel, 0. C. 1875; Jinz, O. 0. 1882). It 
4fid hv'^ f ^ (^8 ia visibly changes the red colour of the oompbund formed 




turned brown by ozone*even when dry (SchOne, 
eB. 18,el508).< The similar change ofooloar pro¬ 
duced by nitrous acid is destroyed by excess. 
Slid , The colour is also permanent when osonsJs 
relatively small proportionlW 
The action of osons on 
naphtbvlamins and sni- 
BrpperfMs)«lso affords, a test 
in the Dressnoe**of iri stii s ol 
I nitrons add (Bosvsv, Bl ni S, MO). Osons 
fhay bedi8tingaishsdfromHp,))ynotyfaU)af 
water wheno^ngly heated, and nr the abinea 




--- ...ui iuMuc Mid or thromio odd, 

•Iw by^resiating t» Mtion ot Ha,CO„ wWoh 
de^ya HjO,. f i^ra aaturated with aolatiogi 
of KI and ataioh an often used for the detection 
of ozone, bnt are only truatwoithy when tho 
abaence obCl agd of oxidea of nitrogen o«D be 
Mured. Houzeau employed teat pa^a ateeped 
in faintly .acid aolutiop of Utmna and then 
t^ted with Kl Theae he foundto be inaenai-, 
tire to Oa to traoea of oxidea of nitrnged, and to 
H,Op \^en<expoaed to onna, howi^er, they 
are turned blue by the alkau that ia set free. 

SSsUmatiort —1. Bough eatimgtiona of ozone 
are frequently Biade by oomparing the tinta pro- 
duopd b/expoaing aome dt (he teat papera men¬ 
tioned above with a adale of^tinta. Such metj^oda ^ 
an not very aatiafactory.-^2. Vhdnud haa eati- 
mated the proportion of ozone if me air volu- 
metrically by meana ot a atandard aolution ot 
Aa,0, in HCIAq of such atrength that 1 e.o. ia 
equivalent to 1 mgrm. of 0. lOor 20 o.a. of the 
aolution afe theroughly agitated with the aampla 
of gaa, SO 0 . 0 . ot a 1 p.o. eolation of H.,SO, are 
added, and it k then titrated in the uanal manner 
with peitbang^fte. For 8 gnna. ot 0 abaorbad 
21 gnna. of 0, are deatragred (Berthelot, 0. B.82,^ 
1251). Aa oxidea ot nitrogen and pre- 

aent, tend to reduce the amount of ozone found, 
thia method givea the minimum, and not the 
ttiaximumaamoant of ozone nresent.—3.'If a 
aolutiog of potaaaiqpi araenite containing '73 grm, 
pex litre, with an exceaa of pure El, be agitated 
with air containing ozone, part of the araenite ia 
converted into Araenate by the ozone, and the 
amount ot unaltered araenite can be found by 
titrating with vlry dilute I aolution after adding 
aome ammonium carbonate and atarch. Thia 

■ J.J. 
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meana o^the eleatrie diachargl on 0, and in tb 
^w oxidation of F. And It ia intereating t 
lAte that theae atili conatitute the chief method 
lor the production ot ozone. He alao obaerve 
many of its chief'properties. For, several year 
aftlr SchSnbein's oaiginol dizoovery, oompara 
tively IBtle progress was made in aaoertamini 
the mature of ozone till the experiments oi 
Uarignbo and De ia Bive, 1846 {Arch, of Elect.) 
and ot Fremy and Beqguerel, 1863 (A. Ch. [3. 
85, 62), showed that thegiureat j^then obtain 
able i^uld be eglireljr eonverted Into ozoM, pro¬ 
vided that the action of the spark too]| place in 
the praseaoe ot exces% ot El, or ot moia^silvM, 
whjgh appeared to be capable ot Amplejely ab- 
sorbing ozone. But it was not till a nA^ later 
period thaWthe researches of AndrevA {T. lib, 1) 
and Soret (O'. B. 56, 390) finally showed that 
ozone froifi ail sources is identical. Although 
tha^esearchea of Marignao ji. De la Bive, and 
of Fremy a. Beoquerel, thus eetablij|iBd tha 
character of ozone, and its produemn from 
oxygen, the exact relation of the t^ bodies,was 


atili imperfectly uqdetnood; anfozone seems to 
have beenaSegarded aa diffeilhg from oxygen 
either in regaid to its electrificationt or, by aoms, 
in being a compgund of oxygen and water, un*l 
in 4860 Andrews and Tait (loc. dt.) examined 
the volumetric relations ot ozone andT oxygen, 
and by a-masterly research a^wed that tha 
ozdnising of oxygen ia accompagiiiby a con¬ 
traction in the volume ot the gas, and that, on 
the otW hand, the reproduction of 0 from tha 
ozone by heat causes the gaa to recover its ori¬ 
ginal volume. In thia research and "S. also 
showed that the iodine titre of a sample ot ozon¬ 
ised oxygen corresponds iia every case ^ the 
contraction that has occurred on ozoniping it; 
a fact which, in the hands of Soret arid Brodia, 
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acidified for keeping, and neutralised before uae lanaterially contributed to the fnrtoer elncidatian 
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with EHCO,.—1. The action of ozone on EIAq 
may alao be employed to estimate ozone. The 
iodide must be perfectly free from iodate, and 
must be thoroughly brought into contact with 
the gas. When the action iazoomplete, and not 
before, the product must bo acidified with dilute 
HOlAq or HjSOjAq. Tho liberated I may then 
be titrated in the uso^ manner. The 0 equiva¬ 
lent^ the I liberated, multiplied by three, gives 
the amount of ozcgie.—6. The amount of ozone 
produced in the elcStrifloation of oxygon may 
also be oalculated from tho contrMtion that 
occurs under tho influence of tho discharge {v* 
Babo, A. Stppl. 2; Andrews, T. 160). Shen- 
stone a. OundaU (0. /. 61, 610) have devised an 
apparatusJor this puspose. S^ 0. have shoTO 
that if the ozoniaed gaa cornea into contact with 
oil of vltRol in such a process, the aoid ahouIB 
be previously tlgironghly treated wte ozone, 
Itherwiae the reauH* are likely to be hwh. 

Hisfow.—Tho earlfcst known record concern- 
ing ozone relates to an observation* by 
Marum, 1786, that air ot 0 when submitte^to 
Aha electric spark acquires a bharaoteristio odour. 
Ifcnl fifty years later. 1840, SjhSnbein. who 
published about sixty papers on this subject, 
mblished his first memoir on ozone is Poggon-, 
K As the result of hislumerous 

obsbratibds, Sohflnbrin ftoognised os*e as a 
distinct form ot matter, asoortainrf that 
bp obt ained by the eleottolysiz of dilute awd, 


of the subjeot. Andrews and Tait also observed 
that when oaonised oxygen acts with KIAq^ 
gas remains onaltered m volume after the action 
is complete. The true bearmg o! these facts 
was not, however, perceived till Odling {Manual 
of Chemistry) pointed out, in 1861, that they 
were consistent with the adoption of 0| as the 
simplest formula for ozone. Thi| inteipretation 
was Jfterwards 8upportedT)y the experiments of 
Soret and Brodie. The former showed that 
when ozonised oxygen is allowed to act ontnrpen- 
tino, a contraction occurs that is equaLto about 
twice the iodme titfc of the gas, i.e. is about 
tv^e^hs great as the contrdbtion whiolb accom¬ 
panies its formation, from which,if Wbe assumed 
that the o»ne formed ia wholly absorbed by the 
turpentine, it follows that two voldmes of gaseous ^ 
ozone contain three volumes of gaseous oxygen. 
Borer's experimeniW numbers did not agree vei^ 

closely wim this liypothesis. ^ntthehypo^Mis* 
was confirthed oy subsequent expenments, m 
whiobahe compared the* rates of diflosion of 
^ne, 01. and SO., and found tl»t the of 


diffusion «>t ozone .. 
grf having the 8.0' 2* (4. a 


to that of • 
(4) 18, 267). 


linaUy, in 1879, Brodie <T. 162, «6), as one of 
the teaolts of aboauliful aeries of experiments, 
found that, while in some oasgs, M in that cl 
nentfal KUq, the'oxidation oauapd br owme iz 



(notion oooor. nral ^ oxIdnUoa HIAq, b 
nttesded Iqr » diminntian in (ho Tolnnw o( (ho 
gMeqnal tohalKhetoliune ihatwoold ba odtm- 
pied by the weight ol gai tbet b nbeorbed, and 
the eetlon ot we gae on tnl^ntine and on 
HiAOiAq b ao^mp^%d V a dininu^n of 
Tousme equal to two-tnirde of the volono that (he 
0 abforb^ would ooeapy in the free etate/Inter- 
medbto oontraotiong wen obaerved, bit in nq 
ean did the oontraoti(^ leem to be gieater than 
b the Mtinn of tmpentine, v naolt whieh 
aflotged ftrdiM oonnnnafion,of the yfewi ol 


Sent and OdiJng. An aeynntoltlieeariytiwI 
on oaone eziab in titefSlmdtoOrtMtnoh 3tr 
phemb, S, 88S (^nnidiw^ 1858). ffiorbter 
worh V. Odiing, B. X. 18781)^ 

Anioton*. This name was fotmeidy gisw 
to a sahstanoe whose aotlon wjth osone wmted 
in their h»\tual decomposition. Befon the n> 
btions of osone and^oxygen were estaUbfaed, 
these bodiesralen by some supposed to oonsist 
ol oxygen in opposite oonditions of oieetrifiea- 
tion. &ntoione<waa probably •hydrogen per¬ 
oxide. ' e W.A.S. 
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fASmtOSl OiAtfXr A substanee, pro¬ 
bably a glusoside, oocnning in Pachyma pincto- 
ndn, a OBiiKise fnngifi (Champion, J. 1872, 
789). Insol. waier, sd. alhalis, fovqing a solu¬ 
tion pp d.by Oa and Fb salts. 
t FAOHTSHIZIOE. A sufjstsnee, not eon-' 
taining nfbogen, extracted from the seeds ol 
Paghj^Mui angulaUu (Qreshofl, B. 23, 3539). 
V.sol. aloohoLether, and GHC1„ t. si. sol. water 
and EQjPbo. Tastes bitter, and is extremely 
pdsonons^Jieeislly to fishes. Begins to melt 
at 81”, and decomposes at 161”. Yields lalioylio 
and protocateohuic acids on fusion with potash. 
The qloohoUc solution b acid in reaction. Pro¬ 
bably identical with a similar body in the root- 
barkmf Deiib IPoagamia elliptica). 

tmHOL 0,0, Aie. CH..CO.C,H.(OH) (OMe) 
[1:9:4). *(60°]. Oot from the bark of Pceoniit 
typntana ol Japan (Nagai, S. 24, 2847). White, 
needles (from alcohol). Yields an acetyl deri- 
eatiee [46-6°], a phenyl-hydrazidq[107”], and a 
erysblfine oxim (Tiamann, B. 24,2866). Potash 
forms resacetophenone CHa.CO.OAi(I)B)r HlAq 
at 160° forms the same body, 

PAUSAHBEB BBSUT 0„3LO,t [96”]. 8.0. 
.411-266. Extracted by alcohol from palisander 
wood, a red dye-wood bom Madagascar (Terreil 
a- Wolff, Bl, [ffj 33,456; e/. Ainandon, OiAtmto, 
8,278). 

PAIXABnni. Fd. At. w. 106-8. MoL w. 
unknown. Melb* between 1860” and 1380° 


(BeeqnaM, C. B. 67, 866)8 at o. 1600” (Tiolle, 
O. B. 87, 981). StO. 11-4 at 2ff6” (DesfUe a. 
I>ebray,*P«ir. [4] 60,661). For other numnsrs 
e. COarb’s TatUfif Specific OraviHet, 2nd edit., 
16. SJh - -0683 abO”, - -8682 + -OOOOfit at (” 
(YbUe, I.C.). Heat ot fnsion » 868 cab. OJ!. 
(linear) --00001176 at 40” ffbean, O. 4 68, 
11261. B.a 18-M at 17-3^ (Ag at 0”fc*100) 
(MatubssMi, P. 108,4i^. TiMtilbea in green 
Taponr at c. 9000°. S.T.S. e. 9-8. For ohiqjF 
linM in amissipn-speetram o, Bjl, 1884.'184. 

Oeomretiei—ln small quantities, aliont 3 p^ 
at metal allo^ with Ft, Ir, Os, Bu, agd Bb 
Certain kinds of Sont|| American gold oonimn 
bcm 6 to 10 p-c. Fd. Occurs also, with gold 
add lead sebmib, in the Hi^(2!inksn, P. 10, 
3), and in amiol quantities in some speeifuens 
m (BMi^X 180, 940). InlSOSWol- 
I (ffV Iffb. 438t <1806. aiat 



new metals from Ft ore I to one ot these mstab 
he gave the name MHadium, in allusion to the 
discoTery, made about the eagt e time, of the 
planet Pallas, and the other Knialledn-AodiuOT, 
fecanse of the rose-crloured solutions of its 
salti'^AiSai's a rose). 

Formation —1. By heating FdOyr—3. By 
heating PdCl,.2E01 and washing out the residnu 
KCl.—8. By ppn. from solutions of its salb by 
means of Zn, tin, or Fe. —4. By (educing 
FdCir2KClAq by oxalic or formic acid. , 

Premration. —When Ft ore b heated in aqua 
regia, the Fd goes into solotiorf, along with most 
of the Ft, as PdCI^ From this solutitm Pd is 
obtained by various processes. *1. The solntion 
is made as nearly as passible exactly neutral by 
NajCOn and HgCy^q is added; PdCb, is ppd., 
along with Cu,Cy, if the ore oontainra On; the 
pp. is washed, dried, and strongly hibted, 
whereby Fd is obtained, mixed with On; the 
metallic residue is dissolved in.HNO|Aq, the 
solution is neutralised by Na,C(^ and heated 
with HCO.,EAq and H,(XO,Aq, whereby CO, b. 
evolved plentifullt and Fd b deposited in lus¬ 
trous plates, while Ou remains in solntion 
(Oobereiner); or the metallic fesidue obtained 
by heating (he cyanides ^pcay be dissolved in 
HNO,Aq, the solution evaporated to diypess, 
and the residue strongly hsatf d. By now treat¬ 
ing with cone. HClAq, CuO is dissolved away, 
while Fd remains.—2. IfH,Cl is added to the 
solution in aqua regia, and the liquid b filtwed 
from PtCl,.2ECl; the filtrate ma> contMn Ir, 
M, Bu, some Ft and Ou, besides Pd. These 
metals %re ppd. ^y additiqp of Zn on Fe. - The 
pp. is treats in various ways. Wiun (B. 16, 
941; V. also B. 13, 1198; 14,629) reefimnmnds 
to (Us3olt« the ppd. metab ip aoua regia, to 
boil the solution with exotus of NaOHAq (vorf 
Schneider, A. Suppl. 6, 961), whereby Oa per- 
ohloride* of the metab, except that of Ft, are 
[ r^ccd to the lower ohlmrides, to aetdii^ with 
H01Aq,and add excess ofFH-OLin twdertomt,. 
Pt01,.3E01. * The filtrate from uib pp. b brnbC 
with excess of* NH,Aq, filtered, and cmcss ot, 
HOAq b added. Afteasome tlme'aJ^bw ro. 
Ibrms, wtoeh b either almost poAFdCnr9BH,(% 
or if sdknewhat dirty<yellow in oobhr. it may 
contain BhjOIrlONH,. Thb pp. b trcHed With 
cold MBUU, in tAbh the Bh salt b famlnM-i 
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•^mu% rauvvHHjn It ^ adding HOlAa 

to ^ tolutioL (Xht TO. it ooilMted, wathed 
wittt tbsolote aledholf dned, and heated strqpgljA 
* 8^ ipongy mass of Pd it obtained. 

may be need for poritjriag <)pn- 

For other methods of preparing Pa v. Bnnsen 
M.U6,*66r; Philipp220J5): Gayard 
(O.S. 68,1177)-, BOssferiB.lSee. nfliOpiflons 
(B.P./.S24,4U). 

Pd may be mepsred from palladiom oon- 
taining gold b> oissolTing in agua regia, ppg. 
with HgOy^.aand proceeding'as desoiihed 
under 1 abore. Or the o^ may be fosed wjth 
an i^nal weight of Ae and some ENO„ the 
regains grannlstcd, and tre&tel with HNOStq 
(dock, P. M. rq 2E 16), Ag ppd. by Edition of 
Nad, and Pd ppd. vib other libtals by Zn; 
the Pd may then be separated from this pp. as 
described nnder 2 above. 

Properti^. — As prepared by heating 
Pdd(.2Ed or PdOy» or by ppn. from eolations, 
Pd forms a grey metallic sponge which can bg 
pressed tq|;e&Cjf;^re easily than Pt, to a com¬ 
pact mass. This compa()|{orm is also obtained 
by melting spongy Fd; rd is a white giatsl, 
fairly malleable,, ductile, and hai;^ (somewhat 
softer than Pt). Compact Pd may be polished 
hjghly; it can be hammered into thin plates, 
and drawn i^ fine wire. InBrasf lian gold orePd 
is found b regular odtahedra, and in specimens o#| 
ore from the Ears it forms hexagonal pistes. 
Joly {If. 43,641) obtained it in cubic ootahedra 
by dusting Pd ribbon with powdered topas and 
heating to bright, redness for some time by an 
electric curreni. Heated in the 0-H fiame to 
0 . 2000°, Pd volatilises in greenish vapours, 
and aondenses again to a brownish sublimate 
which is a ifiixture of metal and oxide. When 
the metal is melted in presence of 0 it absorbs 
0, which it gives up again on cooling (Deviile a. 
Debrav, A. Oh'. [3] 66, 886). When strongly 
heated in air Ft is oxidised superficially, but the 
film of oxide is reduced at a hi^er temperature. 
Heated in an alcoholic flame, rd black absorbs 
0 and increases largely in volume. Pd absorbs 
H; itpauses the combination of H and 0 when 
brought into electrolyflo gas. Heated Pd foil 
brougtt into a mixture of KH, and 0 causes for¬ 
mation of NHjNO, fe^NOr Pd is more easily 
act^ on by acids &sn any other of the Pt metals; 
it is dissolved by cold HNO,Ac^. 

The at. w. has been determined by analysing 
PdCl,2E01 (Arselius, P. 18, 466); and by 
estimating Fd in PdNA^^ hy reduoingtin H 
(EeiserTiinPli, 


the gradual combination of H or hydroearbou 
with 0 (Hempel, B. 23,686,1006). 

BeacUont and OombunMm.—l, When Pd 
is heated in ait or oxggm Pd,0 is fonned, but 
thissoxide is reduced to Fd gnd 0 at a hkber 
temperahire.—2. Heated'in Imdrogm to 0.100° 
mnefasH is absorbed, probably with formathm 
of a hydside Pd^ (o. Htoboobk, toI. ii. p.720).— 
% Brought into a mixtiro of hydngm and 
oxygen, in t^ ratio 2l(jO, Pd jMack'oausse 
forma^n of without explosion (Coqnillon, 
O. B. 83, 709).—f. Heated withesu^/^ Fa,S is 
fonned«-5- PdSe is fi^ed by heating P^with 
seleitjon.- 6. Digested with bnmtinP and ]pa<eP, 
PdB^is produced.—7. With iodine tinc&treVSL, 
US prodaced.«-8. Glowing Pd wire caiAes theAe- 
romposition of many hydroearbom into 0 and 
HfOoquaioe, 0. B. 84,1603; Wilm,B.14,874).— 
9. ln«n alcoholic flame Pd beqpmes eove^ \rith 
0; sponCT Fd increases largmy in volume, pro¬ 
bably with formation of a carbide (WOmer, A. 
184,128).—10. Heated Pd foil bnAght int^a 
mixture of ammoni^ artt oxygen Janes forma¬ 
tion of N£L{iO, and NO. without explosion' 
(Mat, B. 20, 1113).—11. Pd is Oxidised to 
ydSO, by fusion with potaesium - hydrogeia 
eulpiate. —12. Pddissolves in acids wAre easily 
than any other of the Ft metals: in nitfle aeid, 
even in the cold, it dissolves to^d(NO|)i; in 
hydrochloric add, especially when H^igrpassed 
in, PdOl, is formed; in hydriodvraeid, Pdl, is 
produce^; FdBr, is obtained by dissolving in 
hydrobromie add, with a little HNO,Aqi in 
sulphuric add, with a littla HNO,Aa, PdSf), is 
produced; Fd dissol^ in aqua r^ia to form 
PdCh, PdCl, being perhaps pi^uced at firsN 

Qualitative diecrimmaHonbetweenpallqflium 
and platinum. If a drop of an alcohofio mln- 
ton of I is dropped on to Fd, a black stain oh 
Fdl, is fonned, and this stain disappears on 
heating; as Ptgs not acted on by I tincture, this 
reaction serves to distinguish between the two 
metals. 

Palladium, alloys ot Alloys of Fd with 
several metals have been prepared. The allay 
formed by heating equal w^hts of Pd and fsod, 
and removing the excess of Fb, is a steel-grey 
powdeif 8.G. 11'265, agreeing in*composition 
-with the forxnnia FdjPb (Bauer, B. 4, 451). 
Tin forms an alloy which seems to be a com¬ 
pound PdjSn, (DevlUe a. Debiby, A. Oh.JS] 86, 
886). Alloys with SbpAs, Ba, Bi, On, A, Bg, 
Ni, Ft, and Ag Save been desofibed (v. Og^am, 
0. B?68,1611; Mallot, 0. N. 46,21»pKsoher, 
S. 61,197). , • - 

Palladium, ammofilo-saltk of) it Pallad-am- 


In its ohemliml relations Pd is closely alHedtimonium salU. {PalladamoM. ■ Ammmi^l 


to Bn and Bh, and leas closely to Os, ireand Pt 
(vcNoauiaiua, tBivni-P- , 
On account of its siluer-like appearance, and 
its resistance to tiie action of Zl^, Pd ig usedJ 
tor making scales and division-marks on sciene ' 
ti&o instruments, and also dor coating^ and 
preserving sUver^ metallio ware. Pd wire is 

dentistry; an alloy with stcelis us^ in 
m.Mi'n puts of physical instruments; and an 
alloy witn steel, Og, pnd small quantitirt of An, 
Ni, H Bh, nsd Ag is used ip watoh-makiag, f» 
li b non-mddisf^ hard, and non-magnsfao. 
Finely-divided Pd is used in gjis-enelwls f<* 
B mm mixtures,, and jor t/ttdtag 


palladium bases.) When HOlAq is added to 
PdCVI9 contidning an excess pi NH,, the ^t 
PdClr^NH, eeparfesj by treatment with A^ 
add H-Q, this salt gives Us strongly alkalins 
baA Pd(DH)..2NB„ and by neutralising t^ 
base with npids arious salts are^tidned, Ag. 
PdS«,.21SH„ PdOO,.2NH_ * 0 . When a luge 
excess 0 ? NH, is Mded yi PdOlfAq and the 
solution is* evaporated, or when a solution of 
PdOV^NH, in NH,Aq*is evaporated, tl^ salt 
PdCl-.'tNH, separates. Similuly, wlm PfflO, is 
dissolved in a large exoessof NB,M, the salt 
PdSO,.4NH, is obtained enraporlting t^ 
solution; decomposl^ of tiie^salpliate wiB 
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BaOAq, sod avAPOlratioti, givei the gtronjly 
alkaline base Pa(0H)r4NH„ vhioh jiaide 
aalia b; neutialisation wi& acids, e.g. 
PdCO,.4NH,, PdSOa.4NH„ <ke. *The oompoanda 
Pd(0:^8N^ an^ Pd(0^a.4NEa repiesent the 
two aeiira ot palladium ammonio- saltai The re¬ 
actions a{ these compounds and their deriva- 
Utss lead to their representation as, in>3ne ease, 
eompounds of the radialePdNA~<lvived from 
RA ^7 replacing 3H by Pd—an^, in the other 
oase^oompofinda of thesradiole PdMaH,,—de- 
rived fi^pm Fdl^jHa by replacing 2H by QNH^. 
The two series of salts ,piay be caljM fallados- 
Stamjnontuttt eompoMtds, Pd(NH,.Ira,)Cl» do.; 
and dAUnonium palla^-diammonium*'eom- 
ny<n<fs,Rl(NH,NEj.NH,NH,)Cl„dp!. Themem^ 
bws ot the first aeries are also sometimes callM 
paUadosamint compoundi, and tVose ot the 
second Beiiea valloM-diamine compounds. € It is 
to be observed that both series are obtained from 
palladSsochloride, PdCl, (e/. Ibidium aumonio- 
SA^TS, thisfvol. p. 47). ’The palladium ammo¬ 
nio- salts Kate been eSamined chiefly by Kane 
•(T. 1842. 276)^ Fehling (P. 13, ,460); Fischer 
(P. 71,481<; and Hugo MiUler (i. 86, 341)* 

# I. PAUnnOS-DUKMOmOM mKPOTJNDB 1 ’ 

N,£[J’d.X'f. or or perhaps 

Pallados.diamm<mium chloride, N.HJ’d.Cl, 
(simpl^if^^rmula PdCl,2NH, =■ di^ammonio- 
palladium mchloride). TUs salt is known in 
two forms: 1. Yellow crystals are^btained 
by adding HClAq to PdOl, in excess oOH^Aq; 
tbeai crystals are scarcely soL water, sol. wi& 
difficulty if cold acids, mofe sol. hot acids, easily 
Bol.4IH,Aq, from solution acids reppt. the 
salt i]pchanged. The salt dissolves in KOHAq, 
bat no is evolved even on heating; when 
4he salt is suspended in water and 01 is passjj 
in, solution is effected; addition of NH,Aq now 
ppts. the red form ot the salt, yid boiling with 
KOHAq evolves NH, and leaves a liquid from 
which crystals ot PdClj.2NH,Cl separate. The 
continued passage ot Cl produces PdCl,.2tlH,01, 
and finally PdCLAq. 2. A. red salt of the same 
composition is obtained by dissolving the yellow 
salt in oonc. EGlAq and adding NH,Aq, also 
by adding a*sUght Excess of N^Aq to a rather 
diluts cold s;dirflon of PdC^Aq. The yellow 
salt is produced by dissolving the red variety 
in N^Aq and aMing excess of HClAq ; also by 
heatinf the red salt to 204^. JSrgensen {Om.-K, 
8, 18^ regarded the red ssJI as pMymeric 
with thnmellow, and gave it the foftnula 
Pd(NHrNH^CI]g.Cl^d. The salta may be iso¬ 
meric, one bang P^H,CI]!NHaCl and the other 
PdJtHXLJIH,. 

Pauados-diammemimn hydroxide, 
lI,HJPd.(OH), (simplest formula Pd(OHf|.2NH, 
mOi-OKmotUo-palladium hycitoxidei). This base 
is obtained by deccmposmg the corresponMg 
ddotide wi& moistin gyesenoe>of water, 
or*QM sulphite with BaOAq; the sqlation th^s 
obtidned is ^ellowish, odourlns, and has a 
strongly alkaline toite andreaetion. The bAse 
is obtained as a otrdy cmtalline mass by eva¬ 
porating at the OTdinaryTsmferotnre in abeenod 
ed afo. The nlid rapUuy abs(^ 00, tiem the 
air, flMBsiw NAPd'OO,; it isdeeomposed by 
ttaf ti psomewhit above 100*. The bose.U 
> yriltrt aolotian ^eeonqposea HE, solta. 
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and ppts. OnOJH, and I^gfi from solutions oi 
salts of On and Ag. The solution may be boiled 
'with, very slight iffiimge ; bn boiling wi& aloe- 
hoi, Pd is ppd. The other salts ot this series 
wUeh'have been described are as follows: 
MwPdRq^:—dromtds carbonate MOOh 

fluoride mF^), iodide Ml„ nitnfte M^HO,),, 
nitrile M(Npj„ suUhate MSO„ and suhmte 
MSO|.^«, 

H. Auuoniui^ rALZJLSos-Dieunoiamr edu- 
rouNDs; M,H,(NH,),PdX’„ qr perhaps 

(NH_NH,),Pd.XV • 

AmmonUm pallados-diammonium chloride 
P^(N^.NH,),C1,; (or Pd(NH,.NHi01),-j)of- 
lado-diamine chloride t simplest tohnula 
Pd C1,.4MH, - titrcdymonio-pcUlaaittm dichlor¬ 
ide). TMs salt is obtained in large, colourless, 
monoclinic [d'iams, with one molecule ot water of 
crystallisation, by evaporating a solution ot yel¬ 
low IJ,H,Pd.01, wit!) excess ot NH,, or a sta¬ 
tion of PdCl, in considerable pxcess of NH,Aq. 
Heating the salt Ut 120°, or adding acid to 

solution ot the salt, causes formation 
of yellow Nja,Pd.Clr AddsKidl of PdCl, to a 
vaolution of the salt^usea ppn. of flesh-red 
Pd4MH,.NH.),eirPdO^ (Kane, FehUng). Treat¬ 
ment of Pd^HrNHJjCa, witl^ NH,01 and aqua 
regia is said to produce Pd(NH,.NH,),01,.PdCl, 
(Croft, 0. AT. 16,68). p 

Ammoniurri^llados-diammoniim hydroxide 
aPd(NH,.NH,),(OH),; (or • Pd(NH,.N^),raH), 
-pallado-dMmine hydroxide ; simplest fomula 
Pd(OH),.4NH,» tetrammonioqpallaaiumdichlor- 
ide). Obtained as a crystalline mass by decom¬ 
posing a solution in water,of the sulphate 
Pd(NH,NH,),S0,.H,0, produced by adding large 
excess of NH,Aq to Pd80,Aq and evaporating 
with BaOAq, filtering and evaporating. * The 
solution is odourless; it is stronglyblkaline,and 
ppts. hydroxides from solutions ot salts ot Al,Oo, 
Cu, Fe, and Ni, but not from,salts of Ag; it 
sets NH, free from NH,ClAq. The solution 
absorbs CO^ from the air; *it is decom¬ 
posed by boitin(|with organic matter. If this 
base is neutralised exactly by acids, salts of 
the base are obtained, s.p. d*d(NHrNH,),OOa 
PdpiH,.NH,),SO,, <ko.; excess ot acid, espe¬ 
cially of a haloid aoidf causes decomposition 
into a pallados-diammonium salt fed a 
salt of NH„ e-p. Pd(NBtN'H,),(OH), + 4HClAq 
-PdN.;H,.Cl,+2NH.CnAq+2H,0. The other 
salts of this series which have been described 
are as follows: M>Pd(NHrNHJ,:— bromide 
MBr„ and the doable compoum MBr^FdBr,, 
earhMats MCO„ fluoride HF, (?), iod^ IH- 
nffrate M(NO,);, dottbie iliWl8M(N(7j_Pd(NO,)_ 
fsilicofluoride HSiF, (7), sulphate JlBO,.H^ 
stdpAifAMSO,. 

The reactions of snohsttbsfifttfsd amneo- 
nias as NH,Me, NH,H4, and NP^h on salts ot 
I^Fd produce compounds analogous with the am- 
voniacal bases described above, e.g. j^lados- 
diethylammoniun* chloride N,H,St,Fd.^ 
and pallados-diphenylammonhm ehlarwi 
N,ELFh,Pd.ai„ have b^ desoiibed (UOUar, 4, 
86 , 841 ). ^ • 

Th# substitution of tri-ethpldrtine and 
tri-eihylphosphinetot ammon^ia thaia. 
actions with Fd aalts,prodaoes compMuds dm{. 
lAr to the N-contaiitiug bases; $4, pMadoe^ 
ditrietkylph^i^^ianiim ehMde 
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70.897). »Ai palladoi.ii. 
0^ ^ As,Et.Pa .04 (C. «. Oy 

n# '•”“‘86 of. Only ono bromide 

, ? ** *nowa, ud that has not been ilbepared 

free from imparifies. * 

PoiAnniH piBBOHiBB. PdBr. (Palladous or 
pMa^l^nde). The browni|h solid ob- 

probAly has the compo- I 
niion bat it has not been obtained pure. | 
Double eomptunda of PdBr, with bromides ' 
haws been prepared, but 
By von Bonsdorfl (P. 19, 
i K salt, E^uBr^ oryetalliBef in 
thick rhombio forms (Joannis, O.JS.%5, 295). 

Dj chlorides of. Tw^ chlorides of 

“ch isolated, PdCa and PdCl,; a third, 
MCI,. IS known in combination. As none of 
these ohlofides ahas been gasified, the formulrs 
are not necessarily moletmlar (ti. PALhinroa, 
u^om ooHPomiDS or; post). None of thn 
^londea^as broiPformed by the direct onion of 
Pd and 01. , J, 

PihLADimi DioHtoaiDii PdOl, {PaUtUous 
m ^ladoso-chkmde). By dissolving Pd in 
HClAq, Cl being passed into the liquid or a 
Mttle HNQ, being present, evaporating • re¬ 
peatedly with HOJAq to renftve HNO„ and 
Ansily concentrating, red-brown prismatic needldl 
of Pd01,.2H,0 are obtained; at a moderate tem¬ 
perature H,0 IS ^ven off, and PdCl, remains as 
a black-brown crystalline solid (Kane, T. 1842. 
276; Bdttgor,ib 106, 495). PdOl, is also ob¬ 
tained, partly as a sublimate and partly as a 


of H. The other ehlorpattadites which have 
^ described are: PdOl,.AlOl,.10H,O (Welkow, 
B. 7,80^: B^Ol, (von Bonsdorff, P. 19,847, 
4M); BePd01..aB,0j[V,iA); CdPdOl,; CaPdCtt, t 
MnPdci: KiPdOl,} ZnPd^l 

(Carstanjen, am.-K. 8, 
,1264): WCl,.Hg,Clr6l}H.01 (Wihn, B. 18.1202). 

Palusiuu subchlo^b Pdd or Pd,Cl,. 
Small qnanti^jes of this chloride we said to be 
as a dar^eddish-Drown ci^stalUne solid, 
when i^dClj is ^ated to redn^s; th^omoride 
deliqueecefc in air, and always contains PdOL 
andid (Kane, T. 1842; 2g5). a • • 

I PAIiiMOM TETBACmoBlDB PdOl, ^llodi- 
Tot palladic^hlor^). This chloride probably 
® solution of Pd in aqua regia, or of 
PdO, in cane. HGlAq; the compound has not 
beemisolated. As this solution yields salts of the 
form M‘,PdCl, when treated with various metalUo 
chlorides, it perhaps contains palladtehlor- 
hydrie acid H,PdC!li. a 

I Double salts: oMorpallMPtes * 

I P401,.9M’0|9r M‘,PaCl,. Thesmsalts are formed 
IbiTadding metallic chlorides to a solution of Pd 
rin aqua regia, oy>f PdO, in cone. HOlAq, or U 
a solution of PdOl, in HClAq into vMoh 01 has 
been passed; some of them are also produced by 
passing 01 into a solution of the corresponmng 
ehlOrpailadite. • 

Ammonium-palladium tetraeW^mSe or Am- 
montutt chlorpalladaU Pd01,.2NH,Cl or 
JNH,),Pd01,. A bright-red pp. obtained by add¬ 
ing NH,C1 to cone. Pd01,Aq saturated wi^ 01 or 
treated with cone. aNO,Aq. 8.0.2*118 (Topsob, 
J- 1870. 893). Beduced with difficulty; twated 


~u.au, ,, 0 . 1 ,.;, OS o ouuumaK) unu pasiiy as a xoYU. 898). ueauced with difficulty; twated 
garget-red crystalline residue, by heating Pd,S in with NH,Aq, N is evolved and PdCL.2NH. is 
a etr^m o; 01 (Schneider, P. 141, 619). PuOl, •formed (H. Mttller, A. 86, 841). 1 ^ 

dissolves in water to form a dark-red liquid, ko Potassium-palladium tetrachloride os Pofos- 
frnm wh.Vl. onmo oaaai,ior,Mo p,i A Ai a— chlorpallodate PdC1..2KCI or KJPdCl,. A 

cinnabar-red imwder, consisting of small regular 
ootahedra,S.Q. 2*733; obtained by mixing KClAq 
with PdCijAq saturated with 01, or with Pd In 
aqua regia; also formed by treating S.JPd01,Aq 
with 01 JCopsoS, J. 1870. 898 ; Croft, 0. N. 16, 


from which some oxychloride, Pd.O.Cl., sepa 
raters on evaporation. In water containing HCl, 
PdOl, dissolvE^ very readily ._ The solution is dark 
brown, and on treatment with bases it gives salts 
of the form U',FdGl .—ehlgfpalladites {v. 
infra ); this solution may be supposed to con- 
tarn palladosAchlorhydrieacid H,PdCl,. 

Doable salts; ^lorpalladites 
PdO^fiM'd or M'^dCl,. These salts are ob¬ 
tained by the re^tion of various oxides with 
PdOl, in dilute HCM.q, or by adding various 
chlorides to cone. PdCl^q. 

Ammonium-palladium dichloride or Am¬ 
monium ql^lorpalladite PdCl,.9NH,01 or 
(NH,),Pd01,. Olive-green needles with a bronze- 
eoloiu^ l^tre; e, water, insol. coift. alco¬ 
hol. ' Vihm strongly heated residue of 

finely-divided Pd. Obtained by adding NH,C1 (6 
kdCLAq containing HOI (Kane, T. 1842. 276; 
WUm, B. 18, 1202). • 

Potassium-palladithn diehloride, or Potas¬ 
sium ehlorpalladite Pd01,.2KQl or £,PdOj|. 
Golden-yellow needles formed by adding KGIAq 
Jo cone. Pd01,Aq. The crystals are quadratic 
prisms (Joannis, O.B. 96,296); they are fairly soL 
ui cold water, and mnoh more soC in hot water. 
Alcohol ppts.^e salt fnyn a hot cone, aqueous 
lola^n. Aw aqueous solution boiled with alco¬ 
hol hr SO, ^ives a pp. of Dd; the dry sah is very 
•lowly dfaimposod by heat to KOI and Pd, the 
fieoomposition is slow even in presence of ozSlio 
acid (lUtsler, Z. 1866.176), but (^id is a stream 


6^ When the aqueous solution is treated with 
NH,Aq, N is evolved and K,PdCl, is formed. 

The other ohlorpallhdates* which have 
been described are: BePdCl,.8H,0 (Wolkow, B. 
7. 38); MgPd01..6H,0 (Topsob, J. 1870. 898); 
NiPdCi,.6H,0 (T., UJ; Znl>fi01,.6H.,0 (T., U). 

Palladium, cyanttes of; and Doable cyan¬ 
ides ; «. vol. it p. 843. • 

*Tallad{iun, finorideof, PdP^ Tl|t%oo1npoand 
is produce^ according to BeiyoUns, by adding 
HPAq to cone. Pd(NO,),Aq^ it urdescribed as a 
brown pp. scarcely sol. water or HPAq, and as 
form^ doable sails with alkaO fluorides. 

pfUadinm, haloid oamjoands of. The 
haloid oompeunfla ^ Pd have not been ft all 
thlly investigated. The following table presents 
tne coapositioQS of tb%e whl^ have been 
isolated* 

. PdK PdX, • PdX, 

• PdOl PdP, 

• P^* PdOl, 

* PdBr, in solntioa and 

• • Pdl, * combination. 

The compounds FdX, toim *|pable salts 
PdKr2MK>UBdK„ Aid P9oi, forms 
PdCl,.2MCl"MaPd^a; ihe acids E^dOi, Aid 
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exiit la tolntion. The ohlbr- 



poondi fiai been gasified; the foimals ai;p the 
aimplett that express the*eampdBitioi^ but the; 
are not neoenanW moleonlar. PdBr^ formed 
by diges^ng together finely-powdered^ and Br 
inpresenoeotwater. Pd01,andPd01, are easily 
soluble in water; Pd^ PdBr^ and Fdl, are in¬ 
soluble or But ali^tip soluble in Vater. 

IkilladiiUB, hydride of. Kl absorbstH very 
freely. *A piedb of Pd foil whioh has been 
|tro^;ly he^ed t» vqgUb absorbs AS Cmes its 
voloauaf B at When eleetrolyjloally 

ppd. A if nsed as the negative pole in the 
eltutrblyus of water, it absorbs {82 vols. H. 
The physical properties of Pd charged with B 
make it very probable that a definifo oomyound 
Is formed, and thsd this compound has the eom- 
poeitiog Pd^ (for details «. Hroaoean, vol. ii. 
p. 7201. , * 

• Palladipin, hydro^de of^ «. PaUadiwm, 
ftidn and hydmted oxideivf. 

Palladlun, Wda of, Pd4 When EUv is 
^ded to PdCl^q or Pd(NO,),Aq, an almiosb 
llaek pp, of PdL.H,0 is obtained, which loses 
H,0 <n odbuo (Lassaigne, J. Chim. mitC 11, 
6Tf. P^ is scarcely sot. water, alcohol, or 
otter, slightlyesol. HIAq, easily sol. KIAq, from 
whioh OKMien dark-red deliquescent crystals of 
potassium iodpalladite, E^dl„ separate on con- I 
oentration. £a Pdl, is scarcely sol. wifter, the 
ppn. of this salt may be used in the quantitative 
estinfationgf I in presencaof Cl and Br. Pdl, 
is decomposed to Fd and I at somewhat above 
860* the last trflbes of I are not removed by 
heat aiqpe, but by heating in H (Berzelius). , 

Palladium, oxides and hydrated oxides ot 
Three oxides have been isolated, Fd./), PdO, and* 
PdO,; another, Fd,0^ intermediate between 
PdO and FdO„ seems to exist, f dO and PdO, 
seem to form hydrates, but the exact composi¬ 
tion of these is not settled. These oxides all 
roaotwitt aoids to form salts corresponding with 
PdO, FdLO at the same time forming Pd, and 
PdO, evolving 0. It is, however, possible that 
some salts mstr be o)|tained correspondiiu with 
PdOp AU the oxides are reduced to Pd when 
stro^^ heated. The examination of the oxides 

Pd w vary incqpiplete. 

PujustOH BOBoxinE ^0. A black powder 
obtained by heetwg to fow rqflness t|ie pp. 
tome^byj^ing Na,CO, to solution of a ssiit of 
PdO (XaneT T. 1842. ^6), or by beating Pd 
black in a stiipiffn ^ air (Wilm, 31 16, 2225). 
lleeomposad to Pd elhd 0 by heating to full red¬ 
ness; reduced by H at ordinary temperatures; 
rwMts with acids to form salts of Pdfiswith 
■spsration of Pd.* a 

Pxuumoii KOKOXina PdO tPdluuUm oxide^ 
AUadt l^dmr, prepared by beating ;^(NO,f„ 
or by vary gently beating a Pd*salt with E,CO| 
or StJOO^ mai washing the residue tfitt w^K 
Beduoed vary aa^y by H (W6hler, A. 171, lm)>; 
gives Pd and 0 mefi heated to fol^ redness. 
Bolabls fat aoids with dilBcalty, forming salts FdX < 
(SoSO-taNO^nde.). . . 

;,Byiratju palladium mo*oaii$. The 
Mstontp. dbtafaiad by adding X/X), or 
etosoiation of asaltoi PdO waadoMtibad 


by Berzelius as FdO-^gM nay ^ a baaia 
carbonate; heated to low redness tlra pp. gives 
dPdjO. » a 

Pspunioif nioxmn PdO, (PaUadle oteidt). 
A black powder, obtained by ppg.^Pd01,Aq or 
K,PdCl,4,o with excess of XOBAq, washing and 
boiling with water, and drying at 100*; atao by 
the action of ozone an compounds of Pd, and 
by the decoiEposition of water using Pd as the 
positiWa^le (Wohler, A. 146,. 876? Uailfcst, 
0.3.94,860,11^. At low red beat gives PdO 
and 0, and at a higher iem^ratura aU 0 is 
given oS. Treated with dilqto HCHAq, gives 
PdCl/Lq and 01, wffh cone. ECflAg protebly 
fdnns PdOl.. No corresponding salts havd been 
isriated witt owtafpto. , 

Bydmtea palladiutp dioaid*. The 
pp. obtainedsby adding excess ot KOHAq to 
FdCl/t.q or E/’dd/lq is probsUy PdO,joH/>, 
but the exact composition ot this pp. is not 
knowfi. , 

PALLAnO-FUXiDIO OUDU P<LOf» 4PdO.PdOr 
According to Schneider (P. 141, 619), an oxide 
8f this composition is obfoksd bl malting 
&PdS, or Na/’dS, witt KNO, and KOH, wash- 
mg.evith water, and treating the residna witt 
aqua*regia. It is describe as a dull-brown 
powder, whioh gives off all its 0 whan heated to 
redness in air, and is reduced by H at the or4)- 
lutry temperatum. * 

• Palladium, salts ot Ooritpoundi obtUiud bp 
replacing hydrogen of aeidt by Pd, AU*the 
salts of Pd whioh have been isolated with cer¬ 
tainty correspond witt the oxide PdO; the salts 
of Pd are generally obtained dissolving Pd 
in the various aoids, with a little HNO,Aq 
added, or in some oases by double decomposition 
from PdCl,Aq or Pd(NOj/t.q. Only a vert few 
salts have been examin^; besides the salts of 
the haloid aeids, the carbonate, nitrate, nitrite, 
sulphate, and sulphite have been isolated fo. 
Cakbokxixs Ac.). PdCl„ corresponding with 
PdO„ probably exists in solutidh, and several 
compounds of this salt—the ohlorpalladates 
—have been obtained («. Palladium tetra¬ 
chloride, p. 705). • 

FaUadium, selenide ot PdSa. A nay in¬ 
fusible solid, resembling ofm-iridium, witt which 
it is perhaps isomorphons (Bfissler, A.* 180, 
244); formed by heatings td^ttey Pd and Be 
(Berzelius). 

PsUadium, sulphides ot Three snlphidaa 
are known, corresponding witt tt^hrea oxides. 
The highest sulphides FdS„ reacts with sulphides 
ot movp positive elements as a sulphanhydrida, 
forming sutphopdUadaUb M,PdBr * a 
. PAixacroH soBBunrHzna Fd^. • A gr^, 
hard so\|d; S.O. 7'808 at 15*. Prepared by 
fusing together, for 16-20 miffutes over a bloua 
pipe, 100 parts yelloa SiAPd.Cl, (p. 794), or 
*6 parts,PdS, mth 6 parts dn E/K), or Na,^* 
o jiarts 8, and^S parts NH,01; tts fused mass 
is treated witt water, and tts lustrous blue- 
violet crystals of E^^„ which are mixed ratlf 
the Pd,S, are eremoved by agitating with water. 
Pd/I is very stable; it is not acted on by acids, 
sewodysby agua refia, mslfo nt h heat 
without change, losM 8 uowly i^taa mV 
shrongly he^ed (Bohnsidar, P. 141, C1{).:1 .*■ r 
•Fauudium MoaosuiiMiMi PdS (I wh idaw^ 
eidphide)^ Oj^toined by heating Fds <4 eetwtf 
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PP8- * ^ WO i>y 

HjB. ^parad im the diy way, PdS forms a 
«’ ^tv”*’ W hard8«Ud f 

I oud&s to a basic si#hate: 

P M Mi “? (S^^rg, 

y. 60, 66). A colloidal solnble lorn of PdS 

was obtoinsd by Winssindbr (JBI. [ffl 49,462) by 

ppg. ^fron^ an extremely dunte ftlij|^^ and 

IPalladic 

A ^E-brown powder, scaioely acted 
on by HNO,Aqo solnble ojuo Agia withont 
separatioMof 8(Sohneider*P. 141, m); heated 
l?kf WS and then P<0. 

hr d^mposing sitfbtivi of a sulpio- 
palladato ddnta HOlAq, and wAhing ths 

Na^d^+aHCUq-9HaClAq+PdS.+H.a. 
rhis salphidc reacts as ad acid anhydride with 
the snlphides ©I seTeral St the more pSsitive 
metals. 

Sulphopalladatti. ‘These salts belong 
totwo se^, MlPdg, andM,Pd.S.-M,Pd8..PdJ 
(Schneider, P.141, 619 :J48. 626 ). J 

Sodium lulphopaUadate Na,PdS, (Sq^m- 
paltadi^ sulphjfie). This salt has noP been 
obtained purej as prepared by fusing 1 part 
b^iPd.Cl, fe. 794), or -6 part PdS, with 6 parts 
dry No,ra„1ind 6 parte S, to fbU redness, and 
washmgue reaidae*with water,it forms reddish* 
brown needles, which dissolve in water to form 
a brown liquid dseomposed by ECLAq with ppn. 
of PdSr 

Silver ttdphqpaUadale' Ag^pdSr A blach- 
brown powder obtained by adding the Ea salt to 
an alooholio solution of AgNO,. 

'Rie members of the other series of sulpho- 
palladates, lK,Pd,S„ may be looked on as doable 
compounds of MJdS, and Pd^S, or as the salts 
of a hypothetical sulphopalladic acid H,Pd,S,. 
These salts mav perhaps be termed meta- sul- 
phopalladafet. 

Potaaeium meta-eulphop^ladale, K^d,S, 
or K,PdS,Pd,S. Formed by melting 2 parts 
N^,Pd.01, (p. 79d), or 1 part PdS, with 12 ports 
K,CO, and 12 parts S, at a red heat, and wash¬ 
ing ti^ fused mass vmh water (Schneider, P, 
141, %19). Six-sided, blue-violet, metal-like 
crystals; insoU watsip treated with HOlAq, K is 
removed bat no H,B is evolved, and the crys¬ 
tals become steel-grey; jrarhaps H^d,S, may 
be formed, hnt if so this soon decomposes, 
and a sulpnide, said to be Pd,S„ remains 
(Schneider, P. 141, 626). Another compound, 
which majfperhaps bS K,PdS,* Corresponding 
with the iqmthetical acid Pd(SB)«) is formed# 
along with Fd, by heating in H. • 

• SHeer mUa-AljjJtopcUladaU Ag,Pd,S, or 

Ag,PdS|.Pd,S. A whita-grey, lostrons, crystal- 
linc pp. obtained by treating the ^ salt pith ai^ 
alcoholic solntion St AgNO,. • 

Palladinm, snlphceyanUse cf^«. voL iip. 860. 

* palladinm, thio- salts of, p. Sulphopallad- 
alee under PhUodtitm, eulpMdee^ s^>^ ^ 

PAIK OCk •SxtraetSd ficom the ©trait of 
Jfbste mAMiMts. Soft or^ mass containing 
-.iMitte knd olsle acids ktd their glycerides 
a. Boudet, A. », 49; Gnlbonrt,^. 

Med, J, mi Henry, X fh. fl, 241). 


m 


^m palm kernels aa on is ebhdned conUnlu 

thMlyoerldss of oleie, stearte, palmitio, myiistisL 
laoiic, decoio, octoie, and hexoio aeids fOndst 
mans,898). ' 

AAIiMEIXIN. a sobstanoe resemblinsi 
hsamoglokin. which oScnis in PaimeOa eriMn^ 

4r2imT“ S 

CW-76°]®soert!,*a 28!*2M% ^• 6 n ’(^5 
1®^®: W.«?21). (889"- 
?,?® ) (®amelleyC Williams, fl^l2,18M). ao. 
niqai^ - 868 . S. (alcohol) 9-2 at 19Z^/a a. 
« (Lougnteine, i OM 

[ 0 ] ir, 228). Oocnrs as glyceride in avee/large 
“““ 0 “ of apimal and vegetable tatm and fixed 
oils (Chevteul, Recherohee aur let corps g^t 
nemy,A,3j,44; Stonhouse,A.86,60; Bthamer 
a. Mayer, A. 43,336; Schwarz, A. 60,69; Heintz. 
A. 80, 299 : 88 , 298 ; 92, 291? von B 6 ok, J. pr. 
49, 295; Berthelot, A. Oh. [ 8 ] 41,216, m ; 47, 
297; Maskelyne, O. J? 8 , 1 ). Its mpricyl ether 
occurs in bees wax (Bredio, A. 71tl«0), and In 
human fat (Heintz),*and its oetpl ether in sper- 
mAeti (L. Sinith, A. 49, 241). Oocasionally 
bcours in the free state, as in palm oil, and Im 
Lycqpodium sporls ganger, Ar. Ph.ffli 27, 626)" 

_ Formation.—!. By saponification ohpalmi- 
tin, spermaceti, and melissin.—2. By heatmg 
cetyl meohol with potash-lime (Ha mas a. Stas, 
A. Oh. [2)78, 118 ).—8. Togetherwffid'lKtioaoid 
by fnsiij8 oleic or elaldio acid with potash (Var- 
rentrapp,A. 86, 209).—4. By saponifying Wrd- 
lime with alooholio j^tash (Divers a. Kaw^ita, 
C. J. 68, 271).—6. By saponifying sthe wax of 
Myrica eerifera (Chittenden a. Smith, Am 6. 
217). • • . 

e Preparation.—1. Japanese wax ( 8 «i)ls.) is 
saponified with KOH (1 pt.) and water (1 pt.L 
the eolation ppd. by HOlAq, and the acid recti¬ 
fied {» vacuo (&aSt, B. 21, 2266)_2. The fatty 

acids obtainadny saponifying fate are dissoli^ 
in ^cohol,.and fractionally ppd. with an idoo- 
holio eolation of lead acetate or a eono. aqaeous 
solution of barium or magnesinm acetate (v, 
voL i. p. 66 ). 

Properties.—Small hard crystals (from alco¬ 
hol), insol. water, v. soLeboilinf alcohol and 
ether. Slightly decomposed on distillation. 
Chlorination, in presence of SbCl„ yields CCl,, 
0,01,, and 0,01, ^24°) Hartmann, 3. 24,1018). 


veaaaacn«Bwaa VJ aaavaav owssa ^M»vss||A 

cinio and giutario Uoids (Qar^te, 6. B. 10% 
692). JThe Ba salt distilled with NaOMs yields 
pentadecane (Hai, B. 22, 2188). 

SAts—(NHJHAV—KA'l pow^J seales 
(from aloolw), inSol. ether. Dissolves m a sBiatl 
quantity of water, tiht a larger qnantiiy ppts. 
EfiA'„^ich crystallises fUm alcotel in pearly 
scales [100®] (Schwarz).—NaA'^ lammsi.—r 
NaHA',. Oot by adding hot wat(tf(1600 pte.) bO! 
NnA'. usol. water, v. sol. hot aloohol.—BaA'^ 
S. (aleohel) -0086 at 20*. "Pearly erystulBnS 
"powder.—CnAV *B. Woohol) *0108 at 40".— 
MgA'# [120"] (H.»^t>hAV [iHn. B«td#r.-r 


MgA'# [120",,_.. - 
OoA',: greenish-Uns 
phone, sL sol. water. Blai 
Ifethyl efhtr IjfaA'. 

• 
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Xtnyl ethtrEtk’. [34'’] (Heints). «. 

Uoamyl ether 0,H,,A’. ra®] (Berthdot); 
[18-8°] (1)1197,0./. «,8 i 4 Waxy. * 

Oeiyl ether [8’6j). Foxjned from 

the ootyl alcohol ot caator oil. 

Dodeeyl ether C,JSL^’. [41®] (K.). * 

Tetradeeyl ether [I#*]. 

Bexadeeyl ether 0,JB„A'. [64T (Krafft, 
B. 16, 8028). Probably idaotical with'the eetyl 
ether 0„H,,A' [49®], Wiioh is the chief compo¬ 
nent bf spOTigaceti, {(om which ittis prepared by 
oiystallisation from boiliii^ aleohol. . ^ 

Oehideeyh ether 0„H„A'. [S9®]. 

, Chryl (fher 0„H*A'. [79®]#- Kie chief 

conatitjient ot poppy %ax (Heaae, B. 3, 630). 

Jtjrieyl ether 0„H„A'. [79®]. The con, 
■itiaent ol bees-wax that is insolaUe in alcohol 
(Brodie, A. 71,169). 

Olyeeryl derivatioee or Palfutine o.vol 
ii. p. 621. . ® 

P/^nyl ether 0;S^'. [46®]. (250®atl6 
mm.) (Krafft a. Barger, W, 1379). 

, p-Toltlff there, [47®]. (268® at 18 

^mm.). f 

Chloride ll.AiOCl. [c. 19e). (192-fL® at 
16 mm.) (Srafft a. Burger). , 

• dmije O..H„.CONHr [*07°]. Formed by 
the action *of NH, on the chloride or etheA and 
alec by*heating tetradecyl-malonio amide (Carlet, 
Bl, 1859,17A, Krafft a. Stauffer, B. 16,1730; 
Hall a.<Ai»dapoff, B. 24, 990). 

Anilide C,.H„.OONHPh. [90-6®). (988® 
at 17 ram.). Made by boiling palmitic acid with 
excess of aniline (Hell a. Jordanoff, B. 24, 943). 
Hilly needles (pnm alcohol), v. e. sol. ether. 

Anhydride (0,A,om [64°] (ViUier,B. 
9, 1932). e 

Nitrile 0„H„.CN. [31°]. (252® at 100 

mm.). T8.G. y-8186; -776. Formed by did- 

billing the amide with PjO, (K. a. S.), and aU»i 
b^ beating cyano-palmitic acid (H. a. J.). Six- 
sided tables. Beduced by alcohol and sodium 
to hexadeoylamine (Krafft, B. 22, 811). 

Befereneee. — Ih-BBoiia-rii.uiTia urn and 
Haxjoaooto Aom. 

PALMITIC ALBSHTSE 0,A|0. [68®]. 

(198® nneor. at 22 mm.). Prepared by distilling 
a mixtnra a| calcium palmitate and calcium 
fonnats (Krafft, B. 13,1416; 16, 1714). Ipiates, 
sL sol. ether. Combines with BaHSO,. 

Palmitie aldehyde 0,.H„0. [47°]. S. (al¬ 
cohol)--64 at 16^^; 19 at 78®. S. (ether! 16 at 
16°. uot by oxidation'of cetxl aioohoi with 
ehronele acid mixture (Fridan, S. 83, Boll- 
foe, A. lAf 287). Oryst^lins. 

PALMITHI %i. Olycsbol • 

PALMlTCtlO aCIO oiXO,. lIoL w. 289. 

(42®). Formed. 

at 180° on . 

14% 23). Silky* needles (frop alcbholIT inaoL 
water, ▼. sol, ether. Br farms 0,JH^r/>,a^ 
0,|H^Br,0^ Fnmiag nitric acid oxidises ftsto 
snperio aoiA And suberic aldehyde.—BaAV-r- 
AgA': aaiorp)iqas powder blackened by Ught • 
B^erence. —Bbowo-pauiitolic acid, e . 

PALKITOHE iOt,H„),CO. DUpentadeeul 
ketme. [88®]. S.O.y Formed 

hr distilling calcium or barium palmitate with 
lime (Piria^. B. 84, IdOj'Maskelyne, O-d. 8, 
I; KkaiR,JS. 10, 1214). Oot also bv hMting | 


87, 986). BSmy plateA t. soL alcohol and 
banxene. Does not unit^wiUi MaHS<L(Iiim- 
pricht, A. 94, 246), Bronjini forms 0„H,lBr,0 
[ 86 °J (Herei, A. 186, 269). ^ 

0»tm (0j,Hn),O:NOH. [89°]. Needles. 

JPAtMlTdxTiaO ACID [67®]. 

Formed,*tegether with saberic acid and snb^c 
aldehyde by the actiog ol taming HNO, onpal- 
mitolio aside (Schrader, A. 148, 86 ). Lamina 
(from sluhcd), insol. water, v. sol. ether.—^AgA'; 
white jm., tnmedmolet by lightr 

FANAIinniOhre Occurs in the 

root of Panya yuinyue/oUut (fiarrignes, A. 90, 
231). Amo^hous powder, vT sol. water and 
alcohol, insol. ether.' Has a bitter-fweet^ste. 
Itg solution is ppd. by ftnnin. H^SO, forms a 
purple solntioiftiom whidh water ppts. panacons 
0„H,,0, (?) % crystalline pifWder. HClAq also 
forma CO, and panaeone on heating. 

PANICOLE 0„H,0 •-«. 0„H„.0Me. [986°]. 
A cryptalline snbataaceih oilot millet (Easaner, 
Ar. Ph. [ 2 ] 96, 396 ; 26, 686 )» HClAq at 160° 
forms MeCl and 0|^„0 [78°]. 

« PAPAiN V. PaoiazDS. 

. PAPAVEEIKE OANOfiir 
^(OMe):CH.g.CH:CF^ 


C(0Jito):CH.C- 


-O.CH,O.H.(OMe),[ia;4J 
330, 8*9). [147°]. “ 


(Uoldachmiedt, if. 9, 

(ether) -4 at 10°. Occurs in opium (Merck, A. 
66;126; 78,60LAnderBon,r.B.21JPt.l: HesSe, 
,A. 168, 75; S^l. 8 , 261 [2] 7, 6^1). 

Preparation.—1. The aqueous extraqt of 
opium 18 ppd. with Na,CO„ the pp. dissolved in 
ether and shaken with dilate fiOAc. The acetic 
acid solution is ppd. by NaOH. The pp. digested 
with oxalic acid solution yield^crystalline papa¬ 
verine oxalate. It is better, however, to dis¬ 
solve the pp. in acetic acid, remove theba[/ie by 
tartaric acid, ppt. the mother-liquoq.with ammo¬ 
nia, wash the pp. with alcohol, and then treat 
with oxalic acid. The oxalate is reorystallised 
from hot water, ppd. by CaCl,, the filtrate ppd. 
by NH, and the papaverine recsystallised from 
alcohol (Hesse).—3. A solution of the hydro¬ 
chlorides of the apium bases is ppd. with cone. 
NaOAo. The pp., consisting of narcotine and 
papaverine, is dissolved in HllIAq, and diluted 
till it contains only j ^6 p.o. of narcotine. 
K,FeCy, is then added and, after 24 hoa|e, the 
pp. of papaverine ferricyanide is collect^ and 
decomposed by NaOHAq fPlngge, Ar. Ph. [ 8 ] 36, 
843). 

Properties .—Trimetric prisms (from ether- 
alcohol); a;&:c> *32:1:'43. Naraotic. Nearly 
insol. hot water, v. sol. hot alcohol and chloro. 
form,^. sol. h<^ benzene. Cannot jie sublime/ 

---inactive to light (Ooldschmiedt, M. 9 , 42). 

mod by the action ot alcoholiFpotash ^nc. H BO, forms a colourless solutfon, bmm- 
di-bromo-palmitM odd (Sch^er, A. ing darlf-violet on warming^ On adding dilate 
j.. ^ HCl, or HNO, to awolution of papaveril^ 

in acetic acid, the suljlhate, hydrochloride, or 
Wiitraidis ppd.* A solution of papaverine in cone. 
11,80, gives a pp. of sulphate on adding water. 
Papaverine is a weak base; its solutions do 
affect litmuf. With ammonium selenite »di^ 
solved in cone. &SO, it gives q bluish colour 
changing to red (Fermira da Silva, 31. [ 8 ] % 87| 

aB.m, 126 ). • » • 

BAcHone. —1. Piotaeh-fueion yte(^ mithyl. 
i^ine, 0^^e(OMa)^[l;%4],imdprMocatMh^ 


pbaltie and with P^, at 210® (Kipphig,^ /| qoid (OoldsohmMt &4,704t 6,6M}.'.>9.]ii^4f 



PAPAV«fi|NB. 


m 


— wua 8* Aqaeom 

KUnO^ <h:idi8e8 il papaverio, TeratnOf^m* 
hemipiQ, pyridine J[a)<^.oarboz 7 liB, dim6thoxy<^ 
oinohonio, dimethoxy-pbthalio, and ozalio efcida, 
hemipia iso-imide NI^, papaveraldiue agd CO^ 
Paparerio acid (p. infm) is the main prodaot 
(Ooldsohmledt, U. 6, 872 ; 8, SIO). •* 

Salts.-B'HCa. [220°]. 8. 2-7 at 18“. 
Large monoclmio orystals; 

S - 92“ 20'«(PouUon, M. 6, 678).—2aq. 
[198“].—B'J^ZhCl,: white mmetrio crystals j 
o:e -1: -84.—B'^gClgZnL^: plates (from alcohol). 
-B'ACdOl,. [176].—B'^CljCdPr,. [186“*] 
(Jahoda, If. 7,*606).-B'H,01,OdIr [180“].— 
B’^^l^gOI,: triolinlo prlslhs.—B'HBr. [214*]. 
Mon^inio orystals; a;6:c-s83:l:-68; 

60'.—^B'HL [200^. * Monholiiflo, jometimes 
isomorphons with the hydrochloqtie, but when 
crystallised from alcohol a:i:c >= 1'8:1:2'12; 
8a91°.—B'HIp Purple .monoolmio prisms.— 
B'HI,'; thin ‘reddish needles.—^B'jHjHgl,.— 
B'HNO, : ftonoelinio tables; a:6:cs-82:l;-55; 

8 = 94“ 9'.—B'H^O,: menoolinio prisms; 
«:6:«-.-8S:l;l-%; B=92“ 29'.-B'H,CrA- Fla* 

orange nSedles.—B'HjOjO,. 8. -26 at 10“. 
Pri8ma.-B'C,HAO,. (179“]. Golden table# 
(from alcohol). — Succinate B',Gti!iSO«. 
[171“].~Benao*te B’OAOj- [>15“].—Sali¬ 
cylate B'0,HnOr [130“]. — Ueoonata 
EI'C.H.Oi aqa prisms, d. sol. ajpohol.—Ferto- , 
cyanida B,H,FeC)p, (Plugge, Ar. Ph, [8] 25J 
798Jk 

ifefftplo-{o44dsB'MeI4aq. Melts at 196“ 
when anhydrous :*65“-60“ when hydrated. Insol. 
ether, sol. water and alcohol. Moist Ag^O forms 
a caustic hydrdlide, capable of giving a car¬ 
bonate (Claus, /. pr. [2] 38, 496; Goldschmiedt, 
M. IP, 678). 'The following compounds have 
been prepared from the methylo-iodide (Stranslcy, 
M. 9, 761); B'MeOHaiaq. Melting at 216“ when 
anhydrous, B'MeOl [76“], B',Mattel, 8m, 
B',MeAA C8®“1> andthepiorate B'MeOjH," A- 

^^Gk»Jo-5*o»»«ds B'EtBr4aq. [140“-146“] 
(Goldschmiedt, if. 6, 667) or WEtBraq. [111“] 
(OUus a. Huetlm, B. 18, 167m. Trunetno 
needles; o:6:e-‘fl):l:-64. Boiling KO^q forms 
the alkaline oxide (B'St)jO, si. sol. cold water. 
Mhylo-chloride B'EtC14aq: prisms. 

(80“]. Gives B'A*!,PiC'«85»<l??3“]. 

XthylO‘io^de fc'Etl. [216°]. 
JJfhplo-»4ffofsB'EtNO,9aq. 

ifffhtflo-chrontnfcB'jBtaCraO,. 

BthylO'fierate B'EtCAAOi- 
Beneylo-ehloride h66^. 

KUnO, ox^ises it te veratolp acid. Benzyl- 
papaveraldine, papaveraldine, and h^pic-is^ 
bensvl-lmiae. Aqueous (JO P-f;), 

IB'OIh I 0 n66“].*-B'j(0,H,)»Ptolt; ofystallme 

^’^rntro-beneylo-chloridt * • 

B'OA.^O,)®. - 


nsedles.—(B'OHJBihPtdC—B'OBA<NO. 9aq. 
-ffl'OH,Bz),OrA «>a B'CIH,BsOAiAO. 

[1N°]. An aqueous solntisn of the phonioylo- 
bromide ,gives .with dilute BaOHAq a pp. 
B'CH,BzOH, whence boiling alcohol produces 
(B'OH,Bd,0 C186'(], srystaUlaing in cmonrless 
needles. * 

TArahydride 0,HpNO,. [201“]. Made 
iy reducing papaverine with tin and HOI (Gold- 
schmiedt, il. 7, 497). Siyall prisms (from dilate 
alcohol), m. aol. hot water, el. jm. ether.— 
B'HdSqq [290“> Monoolinic needles, »with 
very bitter taste' causes albumtnuria vihen in¬ 
jected Aitsmally. — Salts: B',HJPtCl, 8 aq.— 


*‘“S‘«>ayIo-bro»«r4 B'CH^s»2|aq. 
WfflnrMflifflt nyfftTntJi (Bwtter, AT. 9| 103^)’ 
JJSTS? dative, ;VcH.;i^.C16«q ; yellow. 


jOVhOU «Ut>«IU4UXJ< Upi HB • A* WVra^ VW^e—^ 

B'HiSO, 7aq. — B'H,0,0,Baq. — B^OjA •— 
P'0.H,N,O,. [270“]. YeW needleSjT.*a. id. 
alcohol. • • 

• Bromo-papaverine 0.^„BrEO,. [155°]. 

Got by addhig bromine-water to a solution of 
papalerine hydrochloride. Mpnoolinto orystals, 
insol. water, v. sol, alcohol and ether.—^KHBr. 

Hitro-papaverine A '[168“]' 

S. (other) -03 at 12 “. M^e by boilin Aapavertpe 
with dilute nitric npid*(S.O. l-Doj^Iiosao, A, 
Suvpl. 8 , 298^ Pale-yellow priftns (from dBute' 
jdcohol). Violently decomposes when quickly 
heated.-Salts :,B'HC1 IJaq. S. ‘85 at 16“.-» 
B',,H«PtCl,.—B'HI: v. si. sol. hi*’water.— 
B'HNO,aq.-B'AS 04 8 aq.—B'HAO. 28q: yel- 

low prisms, V. si. sol. water. • 

Papaveraldine Oa,H„NO, [4:8:1] 

0,H,(OMe).,.CO.OA.(OMe)JS. [^0“]. Made 
by oxidation of papaverine with KMnO, and 
dilute H. 48 O 4 (Goldschmiedt, Af 6 , 964; 7, 
486). Yellowish crystallino powder (from 
alcohol), insol. watA and alkaUs, v. sol. hot 
HO Ac. HjSO, gives a red aolour, ohan^dg to 
dark violet on warming. Potash-fusim .splits 
n up into veratrio aoid and dimethoxyisoqumol- 
■ne. Tin and HCl reduce it to papaverine 
tetrahydiide. — B'HNO, 2aq: lemon-yellow 

needles.—B'Hjaiaq: yellow crystals, decom¬ 
posed by water.-B'AFtCl, aq: orange prisms. 
B'H,S04.-B'0.H,N.0,. [209“]. 

Af efhwlo-iodids B'Mel Baq. [186°]. 
Bthylo-bromide B'BtBx 8 aq [above 270“]. 

^ • V v ._AJr- Vlf/I TT /MI Qf 

oxido- 

dilnte 

UOO 01 papa.01.4.0 woaaj.o-..—..— -y 

(2 p.o.) KMnO, at 46“ (Goldschmiedt, Af 9,827). 
It crystallises from boiling water or alcohd to 
slender colourless needles [lo4“], convvted by 
boiling HClAqinto pdpaveraltoe. 

oAm O^.NO.(NOH).' [246% .White 
neeSes, sol. hot benzene. •• 

Phenyh-hydraetde 0 ,fl|^ 04 (NtEffh). 

(81“]. ^dish-yellow nodlles ^m almol). 

PafKveroltoe 4. A 

0A(0H)..0H,0,H«0H)A Formed by bp^ 
paparaHne (8 pte.) with HIA^ of ^.G. 

1;96) and rtd PYor.lO hours (O.; Krause, Af. 
xL Ml). White orystalliqA powder (contai^g 
2 aq), inSol. water, m. aol. aloohMeaL soL et)fsr, 
Sk Ml. adds. Holds {a)-methyl.i|Mn“oltae w 
Lmiation with siio-dust-Sll^B'HOl: 
. vWte needles. — B',MA**“*•"" 
Lb'AAG t 809 5 Vodlrn. m. soL hot water. 

^ Papaverio aaiSO|A„NA 





FAlg&TXItlllB. 


table* febntatatogaoKA^ioL wate. 
aloobol, and ether, m. loL dilni* alodhol. It* 
iolotioM aw aoid in reaction. Oeeompoead’on 

ra&on min GO. « % »■» ^ ^1 j ^ 


«*•***•-irT^TT'^ "*“**®l •Ol* 

Jf*We EHA'^a^; needlM. — _ 


. ether 5StHA''. Ont 

^ vn i® anhydride with i^hof. toVe^ 
by ItQaAq toto the amlQvuii 

* paparerio add in oono. 
(Vontdning aq).—Ag^". 

Minute white 
8”“P® of needlee. — 
Bi^,4aq.-*-^'HCl*q: orange-red needle*.— 
"’agA': omtailine pp. - * i 

ahvSfh F®°J- <*f°“ 

aq: yellow needles. 


‘W* «> •!« ««? tali 

ro* «* taad oxalsU 

»totkm tb* Mdti 
Wdly Aange to oxalatate*.--9. and HO 
Mnoeitteoxalantia.—8. AlaolioUoN%atlOO* 
term* oxdnrainid*.-du AloohoUo-Etfat 100« 
oryetalliiing from alooholin 
water ffllaaiwet*, 
o’ti w (1 Pt.)'’at Iso” form* 

B^‘89 

®‘ya**'bhe powder, got by 
adding aloohoUo anuoonia to a lola^ oLpan^ 
b^o aoid in abidate aloohol. CHre* S it* 
NH, at Ipo”. ■ Wum Water oonTort* it into 
anmiomom gxalorate.—Nari'.—KA'. Qot b» 
using aloohoKo KOEt—Agl'. ^OiystaUinepp!. 

AgNQ, to a solntion of KAV— 
^SjOrfitOiaq. 6ot*by ppg. a solution olpara- 
banjo amd with AgNO^ lusol. 'water, sol. 
^Or--rrreB salt C!ON.H,HA'. Pour-dded 

nbles, *1. sol. odd water.—PhenTl.hydtaiina 

Boilmgr water eonverta it into 
N^eO.NH.OO.OO.lf,H^h raie"] (SUaner lu 
f2M?(riLR).'^- “oWnilin. Talt 
„ •g y.<^>ate^O,H^.O.aq. 8.48-6 at b» 


I v 1, Nacreous needles (from 

•Mobd). floured red by H,SO,. 

An a^tphouB hygrosoopio 
powfler ppi by q^ding aloobol to an aqueous 

(Peokholt, 

Ja-et tacfo astringent, slight^ 

oan«o. <•«• 


Oxalyl-urta. Ifol. w. 114. 8. 

wft 

FceTno^.—l.BydissolTingurioaoid{lpt.) 
In nitne add (7 pts. of S.O. 1-3) at 70^ wd 
era^ntmg te a mrup, when parabanio add 

®“‘ ?“ ?®‘“8 *• WaBer, A. 

26,286; Mmsohutkiu, A. 172, 74).—2. By oxi- 
&ton of allo*an.-8. A prodnotof the aotion of 
MOGl OSk mAni#o a wwa ««At 

4. Proft r 


“»'"“»»-vqi4ii,v,Bq. a. ^8-0 at b*. 
Penned from ufio noid (1 nt.) and nitris add 18 

Ko®»- n ’^ifOO-'^mUtureT, Ct it 

80 -66 , and finally heated to 70®, when the 
hydrate separates in large ofystals (Tolleni a. 
Wi^er, A. 166, 321,; 176, 227). Ponned also 
by the aotion of POOl, on a m&tnre of nna and 
oxaho aoid, heat not being applied (P.l. At 
1160®-160»it lose* water and^anle* toodltoa^ 
parabamo add. „ ' 

Methyl parabanle aeid 00<'SJJ®'59 



Methyl parabanle aeid 00<^g®-^. 

ifet^Uoxalyl^ta. Omlyl-mtthyUiTn. [149®]. 

. F<»^<ion.—1. By heating mtroso-areatinin 
with HCl at 100° (Dessaignes, A. 97, 849; 
M&oker, A. 18*, 816).—9. Prom metbyl-nrio 
aoid a^ HNO, (HUl, B. 9, 1098; 18, TOOW 
8. By the aotion of AgNO, on^methyl-thiopara- 

thMbromme or eaffoline with ehromie aoid 
^tnre (B. Plsoher, AT 916, 997; Maly A 
Hmtereggor, B. 14, 797; M. 9,94). ^ 

PrupertiM—Oolonrlese trimetrio prisms, soL 
hot water. Add in reaotion. Nob volatile with 
*t^ ^mposed by alkalis, even in the eoid. 
into methyl-nrqp and oxtlie add. „ 

^ Salt.— AgA’. NeeBes, aoL hot water. 

Di-n^thyl-parabaiiie aeid 
Oboi^w ( 14 M. mlo). a 

Ihd fi^ prodnet of tt* 
Mtion M ^mne on oaflebia in wate* (Booh. 
I^r, A. 78,128).—9. By boQlng with 

^tae add (StenhW A. j 46.999W 


nuxfOXV iwir 

Hintewgger. ^ 7M).-f.«,»tli. Um <1 

AgNO, OB OK2JA{S(AB4i**«)h.k*.9B«h 















PABAFF{^. 


—t •'•V/.—»|. JJ’ 


. ozoauAd 
etttOne !$ tof • 


«*nta through wateriin wL 
(Leipen, Jft l(fl84). 

_ PnpertM. —TftnAriopriBma(trom alookol).' 

*®Diini6d# OcKDapleielj decomposed 
wiahs. Gijea no pp. with lead ustatd o«ta 
when lead oulad#u ppd. 
“"Oihgg no action (E^anuhimont, S. T, 0. 
217)e ^ • 

— 1 , Aiooholio NH* kma di. 
0“l“»mid6 [226“!, on healing. — 
2. HulAq at 2M^spUta it up into ozaUo acid, 

• Jt , j , ““t'jJlMiinc (Calm, B. 12, 624).— 
#. alcohoUoBoda decomposes it intc oxadio 
^ethyl-urea (Mia, Zinc ami 

dilute^iySOg reduce it di-metbjl-fflyoxyl-uroa 

'^^Me.OO cryBtaflineTiodjt melting 

below 100°» decomposed by heatin*vith baryta 
•oid, methylamine, 
and OQi (Andreasoh, M, 8,4S|^).—5. On wanning 
with water oentaiping BaOO, it yields di-methyl- 
ozamide (Maly a. Hinteregg^, M. 2, 88,182). 

Phcnyl.|araJpBj( acid CO<^pj|'^^. [208°]. 

' Made feom phenyl-urea and ClCO.CO^t (Stoien-^ 
plates, ToV)l. 

alcohol, ether, an4hoi water. • 
^Di-phenyl-parabanic acid 

[204°). ForAd toiling an alAhoUo solution 
o{ tohenyl-guanidine dioyanide (dioyanomel- 
anilile) 0„H„N, or («)-tri-phenyl-guanidino 
dioyanide with HOlAq (Hofmann, Pr. 11, 276; 
B, 8, 764). Formed iUso by warming thiooarb- 
anilido-thio-ozanilide with ucoholio AgKO„ and 
by the action of CICO.OO,Et on di-pbenyl-urea 
(Btojentin). Needles, insol. water, y. sol. alcohol 
and e&er. Decomposed by boiling KOHAq into 
oxalic acid, aniline, and 00^ Yields with fum¬ 
ing ENO, a di-nitro-di-phenyl-parabanic acid 
crystallising in needles. 

FASACONIC ACID o. LaeUm of Oxxttbo- 

TABTAUO ACID. 

FABAFFIN. Solid, wax-lihc, fatty mixture 
of hydrocarbons of the (hH,.,., series, very rich 
in carbon and charsoteriscd by a very marked 
indiSeranca to most reagents. 

Anjiysis.— 

I * * . » 4 • 

0 86‘15 84‘8 *86-31 84-86 86-6 
H 14-86 U-81 14-44 16-02 14-9 


ni^ye. 

most other solyents. 


801 

aa a ooUdd in 


1. Anderson, JL 1867, 480 ; 2, 8. Brodie, PM. 
[8] 38,178: A Pawlewski, B. 23,327 -, 6. Gill a. 
Meusel, C. 8. J. 6, 466. Beilstein states ^Bn. 
1,139) that dSmmeroial paraffin ulually oontmns 
1 p. 0 . oxygeoi, which can be removed by heating 
with Na in a tube. Lippmann a. Hawliozek 
(St 12,69), from a slmsle of brown coal paraffin 
T. aL iol. alcohol pT^ *y heating with Pa„ 
formed hence give foanula (VH^. 

BoUcT (ATiw, 280), by heating hot parafflnd 

;rti^f«rmed(3jBU01r.^Hd01,,; h^MgiTM 
faiAt^ 0„H,r Qm fc Meuiel (B. 1869, W 
have formed Irom paraffin by oxidatiOT witt 
CO- oerotio ioid 0„H„p,, hence fipnula 
PawtowaUi to BaMit’a meth«>d,’m^ 
.aeetia add, 11^ CL^O^w by dtluto 

_le and ^xylene O-Bur-OjE,,- ind with^ 

aatwa ttd solutiou in benaBte and y-xylene j 

^VX, 


•MMing-point [deo-Od”]^ By the actiott of 
solvents, quantities of fractions C8S°^°I 
have also been obtained (Albrecht, S. P. J. 
218,280). Ozokerite para&i p4^. 

BoiH^.point, Above 800°. In crude 
petroUhm the portion (800°-400°) solidifies on 
qpoling. Mn fractionating, BoUey and Tuch- 
eohmid found that the p<^on p3°] (300°) gave 
the following fractions (160°) MOT; (^°) 
[44-6°] and reside [6ffi6°]. s 

Spedtjfc jraef^ varies froma)-872-0sD13 at 
17° (Albseohit). Ozoken'le paraffin [64°]. B.9. m. 
0-917* [38°]. S.G. *10-874 fBeUby, C?/. 4^ J88). 
paraffins expand considerably on meltine. 

OccuwCTKW.—Occurs native as fossil vrat, 
hqlchettine, and ozokerite. The latter is the 
most abundtait, and is found in Galicia, Bou- 
manidt on the island of Tscheleken on the east 
coast of the Caspian Sea, and on the island of 
Swjatoi at Baku. Whgn bleached it is (utlled 
oerisins. According to Zawziec^,*ozokerite 
contains a erystallinq anft amorphous paraffin. 
It is also fouqd in Etna lava to’the extent of ' 
43 pc. in certain geodes (Silvestri, G.ft2,9). B 
is obtained by thq distillation of brown coal, 
tort, boghead coal, shales, schists, arid’natnral 
bitumens, wood, wax, and wax and linfe. It 
can also be obtained from broqm ooal tar. 
Details of various methods are glvereAy von 
*Boyen, Z.f. Angpo, Ohm. 1891. 261). Paraffin 
is also obtained in large quantities from Ameri> 
can petroleum, being present in the high-boiling 
portions which form a residue after the lighting 
oils have been distillel oS. Other mlnersl pits 
contain appreciable quantities s>t solid paratan, 
e.g. Bangoon oil of Burma, 6 p.o. For t^ef re- 
pnation of commercial paraffin from these 
Wics e. Thorpe’s DiorioMABT ov Avvlixd On- ’ 
KZBiBV, and for a theory for its formation in 
nature by the decomposition of animal matter, 
vide Zawziecki, D. P. J. 280, 69,86, and 133. 

Properties.—Paraffin, when pure, is a solid, 
colourless, translucent substanoe, perfectly in¬ 
odorous and tasteless, somewhat resembling 
spermaceti. It readily melts, forming a colour¬ 
less oil; bums from a wick wil^ a bright 
flame, bit does not bum easily in the mass. It 
is insol. water, sol. hot aleohol, v. sol. ether and 
oils. The solubility of paraffin from ozokerite 
has beeo studied by Pawlewski %. Fillmonowica 
(B. 21, 2973), who shdbr that theliqm#con- 
stituentfS are nrostl^ sol. gla&d acetic acid, 
whei^ vaseline, censine, ozokerite arffi^araffin 
are almost insoluble.^ Pawlewski 46, 28, 827) 
also states that ozokente pardffin is soh formic 
Aioid, aocMo acid, benzene, p-xylene, and chloro¬ 
form. Thorpe a. Young (A. 166,1), by heating 
paraffinmclosed vessels at a high temperatuqp, 
nave resolved-it into .a little gas and hydro- 


LcaApns ^ the 0,,E«, senes 6*^^ 

fothers of’the senes (u'lSn-UitH^ 

Wi ghar solidnnd liquid hydrocarboy were also 
obtained.. Long heating at 160° causes an in- 
c^e of weight, attributed 1^ BoUey and Tucih- 
aqhmid to'oxygen absorption (B. 1868. 600j 
Jaznnowitoh,B.8,7i58). Oxldisadjreduots can 
also be'obtained by'the action (db^di^ 
agents. Champion (0. B. 741176) •***•• 

)hat nitrosu^onne acid stovny trohs&Snm it oty 
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PASipT'lN. 


90° into a liquid oil fit tn« oompositifin OuHa^O. 

(called paraffinic aoid), bom which ethmal 
salts have been ob^^M, and at the eame'^ime 
yields a white solid 0 „HhK 0, soL Aq. Faming 
nitric acid, according to FoncUiat, alsU acts upon 
paraffin at 110°, forming a true paraffinic acid 
0„H,|0, [46°] together with other i itty acids. 

The acid has a wax-libe odour, is insoiv water, 
but sol. alcohol, ether, and benzenor is easily 
decomposed by heat, and forms deliquesoeht 
salts ol tbs alkaline metals, and yellow, cheesy 
pl^s witlf'the eaVthsi.and magnesia. It is 
oarDomsed by,^ul[)bario aoio^Bi. 23, 111; O. B, 

79,,3^) and nitric add convert^t (nto nitro* 
coi^onndh and su^erfc aoid. Cffiampinn has 
also i.hown that chlorine is absorbed by parsilin 
jn sunlight, producing hydrochlqrio aoid. Ac¬ 
cording to Qill a. Meusel {Z. 1869. 66), CrO, 
and dilute HNO, oxidise paraffin ^ a mixture of 
cerotio 0„H„0~ succinic, and other fatty acids. 

According toBeilstein a. Wiegond {B. 16,1648), 
ozokt^.'ite contains a solid hydrocarbon of the 
olefine series. It is formed by distilling the 
ozokeritfi ifi vacuo, aCd, alter removing the first, 
portions of mly distillatefcrystajlising the solid' 
portion bom a solution of alcoholic bei)bene.k 166, 80). 
It is called lekene [79°] S.G. 0-9392, and is'a 
very Btu()Ie compound, being unacted upon by 
CrO,ii.HNO„ and KMnO,. It is, however, com¬ 
pletely oxidised by acid EMnO„ and slowly forms 


it, in alcoholic solution, into a sugnr and n> 
smousparidol OmHuOh, . 

FAWIilK 0„H„0,"or.OJB[„0„. {210°]. 
S. 'jX)8 in the cold: 6 arlOtl*. by adding 
water to an aloohoUc exbact of sarsaparilla toot 
(Flfickiger, Ph. [3] 8, 488). Plates or prismsl 
sol. hobsicohol and chlorotfirm. tkmo. H,SO, 
gives a yellow solution. Dilute HOI gives green 
fiuorescehqg and epUts it up into' a sugar and 
pam^gniu 0nH„O„ which is iiuoL boiUng 

FABIS’X'VPHtnH. An amorphous body 
which accompanies paridin.'^end may be ppd. 
by tannin. 'Boiling dilute ac^ls split it up into 
p sugar and paridiq, i- 

FASPETOLINZ. Marne given to thfi hexa- 
Hydride of r’i.iligthyl-.Cthyl-pyridine, and to 
pyridinel* bases isomeric therewith. 

FABShEiT. The volatile oil of parsley con¬ 
tains a terpene (162° i.V.), S.G. 13 -866 (Gerioh- 
ten, B. 9, 269; S^ubr a. Griinling, A. 208,76). 
The seeds contain apiol (g. vJ, 'Water extracts 
ArnN fo. V.) from the plant. 

FAB8NEF. The volatile oil of parsnep 
seeds contains octyl n-bu^yiCte (genesse, A. 


a bropp2' compound when heated with Br and 
11,0 in a ^dled tube. For methods of analysietij 
of paraffin scale, and determination of imparities 
therein, vidt B. Bedwood, S. G. 1. 3, 430 ; 
Joum. Soo, Aria, 1886.66; Sutherland, 5. C, I, 
6, 123, C71: and Stuart Thomson, ibid. 10, 
3C2 et sea. „ S. B. 

FABlniH‘’EYl)B0CABB0N8 «. Hrono- 

PAKilACfl d 

FABAFFIH OH. «. Pbtbolsuh. 
FABA610BIH v. Pbotxids. 
FABAHffiMOBIiOBIS v. H^Moaboniir. 
FABALBtTHIH v. PBO-mlDs^ Appendix O. 
FABAT.BEHYDE v, AmmBVDn. 

FABAinXINE 0„H„N,. [192°]. A base 
found by Hofmann (Pr. 12, 314) in the prepara¬ 
tion of crude aniline on a large scale. Long, 
silky needles (bom dilate alcohol). EtI yields 
0,jH,,EtN,'hnd Or,H„Et,N,.—B",H,Clraq: six- 
sided plates (from cone. HClAq) converted by 
water into yellow needles of B'fflCI aq, si. sol. 
water.—B",HBtCl,: yellow prisms.—B"HNO,. 
-B'(^0j^",H,S0F 

BatsMoyl derivative 0 ,A,BzKm Heedles. 
f ASAFEFTOHE v. Paonsins. » 

FAiElj.m AfflJ) OA0.7 ^ aoid some- 
times obtalhed ig the {ffeparation of leoanorio 
aoid (Schnnok, A. 64,274). Needles (r^Piaining 
oq), T. d.*sol. cold water,dK>l. alcohol and ether. 
Tastes bitter. Reddens litmus.—PbA'.^: white 
Aoculent pp. . * 

FABICIllE V. OmcHoiiA usxa. . * 

FABI^ S.^-6 j a^leohUl) 9. 

& neniral^ucoside extracted by^ohol i^om 
the leaves^! Paris quadri/olia (Wals, Sham. 

WAS* AAA •ET T_2_ «lt mnd . 


uo, ou;. A 

. .PABVOI,niEO,H„N. (0.200°). A product 
of toe pntfefaotian of horsejBesh (Gautier, Bl. 
[2] 48, 11). Oil, smelling like hawthorn blos¬ 
som, V. sol. alcohol and ether. Besinifies in,air. 


• sugar, Ira boiling pansiypnnin witn out 
HjBO,. pAa lan^a (containing 4aq) Uro... 
watot) (^atts,of needles (from alcohol). Gone. 
.JLB 04 mnsitredf Boill^ HOlAq decompMcs 


I Its platinocbleride forms sparinglpBoluble flesh- 
^ coloured crystals. ' 

Farvoline C,H„N. (o. 220°). A product of 
the distillation of oinoheoine with potash 
(Oechsner do Ooninck, 0. B. 91, 296).— 
B'^HjPtCl,: brownisli-yelloWipowder. 

Farvoline (183°). A product of 

the dry distillation of the bituminous shale of 
Dorsetshire (Greville Williams, 0. J, 7, 97). 

Farvoline C,H„N. (188°). 3.G. *3 -086. 

Got by distillation of coal (Thenius, J, 1861. 
602 ). 

Farvolines of known oonstitution v. Di- 

ETIlVL-Pramnm, Dt-UETUVL-XTHTL-FVBmiNS, 

TeTBA-» 8 rHVb-,tniioiK 8 , and MiTBVirPBovii,- 

PVHIUINE. 

FASSITE STATE OF HSTALS v. Passwiiy 
of iron, art. Ibok, p. 62. 

FATOHOVLI. The Volatile oil of patchouli, 
obtained from the leaves of Pogostemin Pat¬ 
chouli, contains a sesqiiiterpene (which yields 
0„H,,2HC1 [118°]), and a camphor 0,A|0 
[ 66 °], (298°), S.O. h 1081 (Gal, 0. B. 68 ,AMt 
Montgolfier, 0. B. 84, 88 ; B. IO 4284 ; Wallooh, 
A. 238,81). Patchouli camphor crystallises in 
hexitgonal prisma, insol. water, v. sol. alcohol 
and ether, it is lioVorotatory Mb-- 118°. 
On distillation with ZnCL, or on lioating with 
HOAc and Ao,0, it yiel& patchoulene 0 ,|Bm 
(264°), 8 .G. » -946; [o]ag 42°, e 

FAIELIABIC [above 100°]. 

Occurs in the lichen PauUaria (or PamuUa) 
Lscruposa, bom which it can be extracted by 
'^ather (Knojp; Weigelt, Z. [2] 6.2981. Crystal, 
line mass, insoL water, v. sol. alcohol and/lBsr. 
Tastes bitter. Decommsed on fusion or on 
boiling with baryta, with fotinnifon of orcin and* 
oxaliifaoid. F^ gitaa 8 patBla ooloor. Cold 
baryta-water fonts a salt with AijuisUit bine 
colw. 

' FATinv. Faint. 



PELO^^ 


itpido»])erma ttoi* Pgyta in Peru (Hesso,^. 'and ether. Oonveited by boiling water, first 
164, 287; 186, 269; 211, 280; WuUsberg, Ph. into para^Hotio Aid and then into metapeotio 


ne) ligroin. ' Tastes bittbr; is ^t poison- Arabioiaoid, when prepared 
ous. When heated with goda-IimV yields pictio aoid.is called metapest 
pajrtone, 1 noninitrogenous sabstano^ aXlono. arabinose got by the actioQpi } 
HNO, forma a oolourlesa solBiiqp, changing called peotinos#. PeobinoA < 


through red to yellow. FoCl, and cono. HjSO, tetra-oxf-ralerio didehyde fo.».). 


3d by hydrblyela ot 
ictic acid, and the 
I HOlAqtuponet is 
or afabin(M^ is 


give no colour, fthlorido of gold giVes a purple Be/ergp«|».—A babin ^nd Obi.i.oi,obb. 

pp. HgClf gives a yellqfr amorphous p{^ Pl^iABOOHIC ACID v.^Ehnoio Aid. , 

PleacWng powder produces, in an acid solution, PHIEriEBIME 0,H„N0. (196^. * B.Q. 

a red colour changing tljrough*bli* to yellow. • j’.ggg. V.D. •4-88 (calc. 4 (16). S. 6. Oocu*, 
Salts.—B'HCl. • S. 6 at 16V Aisms.— together with methyl-pellotierine, pseudo-pelle- 
B'jHjPtCl,: dark-yellow amorplio® pp.; die- tiorine. and dsopelletierine in the bark ot the 
solves in hot HOlAq, forming a red solution pomegfanate (Tanret, 0. B. 80,1270; 87, 868; 
changing to blue and depofiting a blue pp. 88,710; 90,696; J. PA. [4] 28,168,88«. It 
Paytamiiw Oj,H„NjO. ATi amoiphous 5!ka- be eitracted from, the powdered bark by 


changing to blue and 


ire Bmotplg)US,«ndit does not yield pa.ytone. nnam acid, tbpialkaloids will bo tSken up by the 

PECTOIjACTIC acid Oi^IhO,. An acid got by i iaoidsolution. The acid solution is nfixed with 
loiling milk-sugar with NaOHAq and less a^O j^oh and sbBken,with chloroform, which ex- ' 
han is needful forpomplete oxidatioj (BoedSker, j^Uotiorino and pseudo-polletioiltft, which 
4.1(10,281). Brownish syrup, drying up too n,jy be separated by crystallisation of thetr 
'amieh (containing 2^aq). Miscible with water guipbates; the polletierino is fina% distilled in 
nd alcohol, fltsol. other. Beducs* ammoniaoal ^ curffent of H. • ® 

i'8NO„tofming amirtor.-BaA"4^oq: powder, • iVopcrfiej.—Colourless liquid, partially do- 
usol.^lcohol. ^ compose^at 196°, but may be distilled in vacuo. 

PECTOBS SUBfiTAHCES. Unnpe fleshy water, miscible with alcohol, ether. 


nder the influence of acids into pectin, which 
I solBble in water, and is ppd. as a jelly 


Uethyl-pelletierine 0,U„SO. (215°]b aS. 4 
,t^2°. Extracted from an acid solution of the 


_ rtr 1’ Ob . AaiMOVIliOU lavui on owaw owauvavsa %r«. 

“ A? nffted bases by adding NaHCO, and shaking' 

■ OP * chloroform. Liquid, forming very deU- 

OA. PJ 28 , 173; 30, Jb, 47, ^6, 72,433, salts.* V. sol. alcohol, ether, and 

Oulbourt, /. Ohitn. Mm, 1, 27 ; Muldor, i/. cijiQrQfojm. jtg hydrochloride is dextrorotatory 
16, 277; 18, 2l6; Fremy, A. CA. [3] 24, 9; r.i 

Sonbeiran, J. PA. [3] 11, 417i Poumardde a. >• pagndQpeUetierine C,H,,NO. [46°] (when 
Figuier, J. PA. [3] H. <68; 12, 81; Chodefl, A. jjydrated).* (246°). 8. 40 at 0“. 8. (ether) 11 


dillor from odUulose in Aing staified by methyl¬ 
ene-blue, bnt, nnUko lignin, the <woai is 


resembling peftetierin^xn oth^ iresj^tB. 

, PELOaiira 0„H,|NO,liaq. An alkaloid 
contain^in the, or 


3in aim a V^thl^d acetate. ¥itrio 
yidds nmom acid by oxidation. Boiling 
SSuteMi^ convert pectin into • metapeotipj^ ous powdeik alm-et 


mm 


44-9 pj).; ■ELi-il to M; 0^97 to 63-8.,(tot 
by biSag M aqueous extra^ of torrots witt 
y r ina\ith HO. Piodnaad alsobonf 
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PBU)SIKB. 


MUntoln OuEnKO.? X y«UoTi*bii8e, inaol. 
•tliar, uthor fomed from pelosine by aftoo- 
ipheiio oxidation /ot ooennuig in Panim.— 
S'aHaPtOL 

pSMDiklAirArHTHEKE *or Vantadaoa- 


oor.) S.a. 

Oleum (Mai&owniboff, 


naplitluM 0,,^. (247° 

OoouTS in Baefian petm! 

/. B, 15, 889), Liquid. » 

PEBHYBOTAL. The oil of pennjnoyal from 
UenihamiUgitim, con^ne pulegone, which ma^ 
be purified by traotional distillation in vaeuo 
(Bepkmann,'' A. 262,%; if. Esne, A. 82,286). 

Pnlpgene 0,^.,0. (ISl^t 60 nml.). S.Q. 
**• 98 !!. Wo—+ 22'9°^ Somewhat viscid oil, 
'sm^ng Ifte peppermiht. Darkens in (Colour 
even ita dosed tubea When reduced by Na it 
gaves 40°p.a of menthol.—OuH„DrO. 

Wo” -83-8°. Made by passing HBr ipto 
pulegone dissolved in ligroin. Whetstone-shaped 
oryatals. v. sol. ^cohol and ether. Thisfiydro- 
bromide is converted by hydroxylamine into an 
oxim*\88^ crystallising in four-sided plates, 
which 011 ° standing lose Br and then melt at 
tlO°. TEl^oxim ds(f'forms the hydrated oxim 
(167°) («. infref) by taking hp watei^ The hydro¬ 
bromide ie re-converted into pulegone by treat- 
r ment with Ag,0, while zinc-dust reduces it {0 
pulegone (hydnde (a - —17'4*), which yields an 
o;im ^S3°], and can be converted, by the action 
of Na on its ethereal solution, into lasvorotatory 
menthoLW^ — 21'3°, giving a benzoyl deriva¬ 
tive [64^. * ' 

Hydratad oaim 0„H„0(N0m. [167°]. 
Wd“ — 83‘4° in alcoholic solution. Formed by 
thaMtion of hydroxylamine on pulegone. Long 
matted nCedles, si. sol. efcer, cold ^oohol, and 
bdhzene. Yields w acetyl derivativeO„H„AoNO, 
[149°] and a benzoyl derivative [188°].—^B'HCl. 
[118r].* Ws- — 32'4°. Trimetrio crystal* ; 
co:6M--606:l:l-048.-B'HBr. [111°]. ,( 

Polegoiuunine 0„H„Ii0. Made by reducing 
tiia foregoing oxim with HI (tnd P. Ambcr- 
oolonred liquid, si. sol. water, v. sol. alcohol and 
ether. Tastes bitter. Boiling Mel forms 
0,^,,MeN0. Phenyl thiocarbimide forms 
p1iNH.CIS.N(C„^I,.0) [198°]. Yields a benzoyl 
.derivative 0,ja„BzN0 [101°].—(0,^,^0)HC1. 
[117*^. Long needles, v. soh water. 

PZHTAAniAHit 0„He. [10°]. (270°). 

(186° at 10 mm.). S.O. ^ ■772; V '769; 1 ^ 
^18. Made by rMuction of 0„H„.CClrC^ or 
of pantodeooie tcid wi& HI and P (Erafft, B. 
15, A pentadeoone (114° at IS mm.) is 

got Ivr distilling'barium palmi&te with HaOMe 
(Mai, Ba», 2184). ^ 

PeatadsMiB O^H^ ^260°). .8.0. u -825. 
Occurs in Amhrioa£ mtrolenm. It yields deoane 
when psss^ throu^ red-hot tubM (l^Iouze a.* 
Cohours f vobl, J. 1866,841). « 

•PSNTASEOEHOIO AOI^ 0,,H.C^7 Di- 
iMieaplixflsrie deid. (8008-806°). A product of 
the action of Jp^aU60° on a mixture of sodium' 
ispvalerataa£d NaOO^„ (Oeuther a. FrShlioh, 

A. 309,804)| Idquid. ° » 

PZRTASKXin ALCOHOL 7 °0,.drf07 

(78°). The portien°of the wax of SHeut pum- 
Piiflua tiiat is readily Wluble in ether (Eessei, 

B, 1 1,211 4).* Nodules (frqm ether). , 
PnUtBEOnxra OJH- (280°-340°). Oot 
heatii4 ihe ass^ dciivM^a of di-exy-psDta- 


deoane (triamylene acetate) with potash fflauer, 

A. 187,M9). Thick liquisL Unites with btomine. 
PSHXASBCOlO AOa eOuHNOr [63°]. 

Fo^ned by oxidation " ofo coooetyl alcohol 
0,4l<o(OH), or of ooocerio aold a,,HaO, with 
0^, and aoetio acid; the jdeld is about 40 p.o. 
(Liebersjwn a. Bergham, .B.'20, Om). Orystal- 
line solid. Y. sol. alcohol, ether, aoetio acid, 
and benzeiu, less re^y in. ligroln.—A',0a and • 
A'JB&.:-arauQlftr dps* 

Methyl etjjtr Xhlat [68°]:*crystalline 
solid. . < , 

Pentadecolo acid OuHnOp* [61°]. (367° at 
100 mpi.). 'Made by oxidatio»ol methyl penta- 
deoyl ketone with o^mic acid mixture (EraSt, 

B. 12,1671; 19, 2983).- Pearly soolss.-lBaAV 

-iiAgA'.^. r . 

Penttneeoie acid 0,,H,(0^ [70°]. Occurs, 
together with mannite, in the fungus Agaricm 
integer (ThSmer, B. 12, 1686). Small needles, 

T. e. sol. ether and bdiling alcohol, insol. water, 
fsomerides «. Ostic aon> and Lootabio acid. 
PEHTADECONENB d.H,r (220°). Mads 
from 0„Hj.Br, and aloohoUo potash (Bauer, A. 
U7,i55). r «* , 

Pentadeconeas (236°-245°). Made from ° 
Bsfttonio acid and HI (Cannizzaro a. Amato, B. 7, 

Si-FENlrADECYL-OAItBlkoL 
(0„H„).,OH(OH). [88°]. Made by reducing 

palmitone in foiling alooliol by oldipg sodium 
(Eipping, O. J. 57,987). £lky needles or ^tes 
(from alcohol), sol. ether, insol. water, ^itb 
boiling Ao,0 it yields (0„I^,),CH.0Aa [dO*^, a 
granular powder, v. sol. ether. 

I>I.PEKTADECYT. KETONB o. PAmmoMS. 
».PEHTANE O.H., i.e. 

OH,.CHrOH,.CH,.OH,. Mol. w. 72. (87°). 8.0. 
® -6282 (Sohifl); if •8337; Jf-6260 (Pe'rkin); 
/.A 1-3607 at 6-6°; /lo-1-8849; ft,-1-8769 
(Gladstone, 0. /. 69, 290). M.M. 6-638 at 17-2°. 
Occurs in American and in Galician petroleum, 
in coal-tar oil, and in resin oil (Qreville Williams, 
O, J. 16, 130; Sohorlemmer, 0. /. 26, 1086; 
Pr. 16,131; LCchovitch, A. 220, 190; Benard, 
A. Oh. [6] 1,226). Oil. Yields on chlorination 
two amyl chlorides (106°) and (104°), and finally 
0,H,C1, (230°-240°) (Bauer, O. B. 61, 672; 
Bchorlemmer; Lachovitoh). Cr0,01, fqilowed 
by water, yields OH,OI.CO.£l|H, (Etaid). At a 
rM heat it is decomposed with formation of 
ethylene, propylene, and butinene (Norton a. 
Andrews, Am. 3, M. 

Isopentane (C]^),0H.0H,.0E,. Tri-methyt- 
ethoM. Y.D. 3-60 (calo. 3-48). (80°). 8.0. ff 
■6248; II -6169 (Perkin): "Jj* -6182 (8chifr, A. 
220, 87); « -6376 (Just, A. 980,»168). HV. 
117-2 (^hi^. M.M. 6-760 at W. Oocursin 
American and in Galician pitralenm(Warren(eE, 
1866,668: Lachovitcl^. Formed by the action 
of wi^r on ipo isoamyl, or by heawig isoamyl 
jodide with'Une and water at 140° (nankland, 
A. 74,47). It ismlso a product of the action of 
ZnOl, on hot isoamyl aloohol,'and of liftO^n 
dry isoamyUodide. 

The same pentane ou be* obtained hoa ' 
active %myl iodide %y trMtinent, itr.ileohelia 
solution, mth sinoeastd HOI in tM,aiMd 
Oil with eharseteristie odoor, tUltti ° hMAMina.* 
Not attached by Br «t HNOb. (IdsylM yfpl«| 



. pentane SULPHdklO .\piD. 

*87iNaui^“^/*7fe7- f 620; ?! 

PBJT^B OASBOXYIIC acid t-. Hexoi. 


RT.^t“*“* aoid^. B»rrti«MALONrS 

OLnTA«T‘!f'p*’“°’ ®'*'”''^ »“onic,^?ueihtl- 
n PentM** A™’ Pao^xt-ancciNio Aoros. 

oTj tncarboEyllo acid 

C!Pr(qO,H) CH,.CO,H. [14^]. Got by Banoni 
ne'^d)®!* '''**^ alcoholic potash/SlXlcr 

uiat 176° i^toTA®'■■ ether. Splits 

^ I propyl-succinic aoii 

■‘‘‘thyl methfr m'.t. i"' mono, 



alcohol and ether. 

°f t^e diethyl ether ■ 

CTr((m)((JO,fll).CH,,.po.,Et. (209° at 46 mm.). 
f-ASTi ^™j“i oyano-succinio ether and 

loirwV“^o 1 l ^^^^ 

Ethyl ether 

0^,.CH(CO^t).aMe(CO,Et),. Methylbutenyl 
mcarboxylvc ether. (281'5°cor.). S.G.=-° 1-0576 • 
Me I’djd? at 20°. Formed by the action of Na 
on a Duxtufp of a-bromo-butyrio ether and 
sodium methyl-malonic ether (Bischofl, B. 22 
Apparently the same acid 
j(281-8° cor.), S.q. 40 1-0523; = 1-4340 at 20°) 

18 got from BO<^m butane tricarboxylic ether 
and Mol. Both acids yield, on saponification by 
HaSO,, two methyl-cthyl-succiaio acids [88°) 
and [168°]. ■' 

Pentane tri-eaiAoxylio r.oid. Ethyl ether 
CI,H,.C{00,Et)j.CHMe.CO,Et. (272-8° cor.). S.G. 
V l'0(ip9- Mn 1-4374 at 20°. Formed by the 
action of Na on a ipixture of a-brorao-pi-opionio 
ether and sodinm ethykraalonio ether (Bisohoff 
a. Mints, B. 28, G48). The same, or an isomerio 
ether (282-8° oor.), S.G. y 1-0C07: Ho ■= 1-4373 at 
20°) is got bcgi Bodium propane tricarboxylio 
ether and EtI. Both acids yield, on saponification 
with £USO„ ^ethyl-cthyl-succinio acid [198°]; 
the acid prepared by the socond^ethod yields 
also the uoi&erio acid [88°]. 

Pentane tri-earbgxylie acid e 

tDH^OO,H).OHrdH«!0,H).CHrOHrOO,H. 
pOT®]. Formed from pSntano tetra-carboiylio 


CUJ,.CH(0O,H).0H(OO,H).CH,.CO^. p48 

IMe by the at nion of fnmario ether on|odiuu. 
ethyl-malonio ether, th^rodnet being saponified 
(AdwM, BuM, 810). v. BoIPwater and alAihol. 
Iiepentine tri-earbozyUo acid 

—---''m^CHLOO^. [146°] (H|el<; 

‘otmed nom its et)ier, whiob is 
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I ?*"*• ‘ricarboxylio ether, KaOEt 

Pmi—^ **’ f ®0)-* isopropyl 

rBuocinio a<^d on i^sioa. *** 

E^yl ether (270°-290°) 

tri-carb»xyUo aeid 

Carhopmelie 

MW. pbO ]. Got from its ether by cold al- 
c^ohe pdtash. MonooHnio(?) crystals (from 
w^or), V. sel. water, alo^ol, and ether.' De¬ 
composes on fijsion into ffO, and dsoproSyl- 

Ethijt ethe7*Bt^"'. (277%. Ma^fJirai 
T'®"® sodinm-malenie 

Isopentane tricarboxylio aoid. * Etkul 

i 20°. Made from 

sodiurf methyl-malonic ether and a-bromo-iso- 
but^ic other (Bischoff a. Mints, B. 23. 649). 
Yields, on saponification by H,SO,, tri-iAthyl- 
suMimo aoid"[105°J and a small quantity of a 
substance melting betwoefP 108° anClf2°. The 
same, or an iqpmerio ether ((277-fr cor.), S.G. ta 
-1-4341 at 20°) IS got from sodium 
*■—-'ic other and Mel. Ityields, 

_ „ -—, ...-methyl-snccinioanitt [106°] 

and «-di-methyl-suocinio aoid [140°]. • , 

I Pentane tetracarboxylie aoid 

i (CO,H),CH.Cf4CHrCHj.OH(CO,Ht 03; spUt 

heat into CO^ and n-mmello acid 
CO,H.C^OH,.CHrCHrCH,.CO,H.' 

Ethyl ether Et.A". (200° at 100mm.). 

Got from sodium rnsJonio other &ndtrimG 0 )y]AQ 8 

bromide (Perkin, jun9 C. J. 61, 24ft B. 18. 
.3248). Disodium saltCH,(CH,.ONa(CO,Et)?),. 
Amorphous powder; converted by bromlna^to 
pratAmethyleno tetracarboxylie ether. * 
♦•Pentane tetra-carboxylic acid i 

CH,(C.MefCO.m,)j. [164°]. Got by boiUng its 
ether with alco^olio potash (Dressel, A. 266, 
183), Crystalline mass, v. sol. water, m. sol. 
ether. Oonverted by heating, by itself or in 
aqueous solution, into Ca,(CHMe.CO,H), [90°]. 

Ethyl ether¥A,A.'\ (191° at 12mm.). Mads 
by the action of Mel on a solution of di-sodium 
propane tetra-earboxylio other in alopbol. Oil. 

Pentane tetra-oarboxylfl aoit Ethyl 
ether C(CO.,Et),(CH,.CH..CO^t)- (216° at 
13 mm.). S.G. y 1-1084. A by-prodnet in the 
action of NaOEt on a mixturAif 8-bromo-pro- 
pionic ether with malofto ether (Emery,®. 24. 
283). Oalonrledl oil. • 

PfUIANE PHOSPHOinO AGIO •.^aiixi. 


rnospHniic ai^. • • 

PENTANE SlTlPtfOHIO *OID*O.H„.SO,H. 
pFormedtaf the action of nitric acid on isoamyl 
' mercaptan, disuIphiAo, or sulphooyaaide (Oe- 
rathewoBl, J. pr. M, 447; Heipy, jnn., A 
[8] 25, 246; MedloSk, 69,226). Detiqu 


ronnea xrom peniano lecra-carDoxyiio {.Dj 'if}, uedlock, 69,225). DeiiqaeBoent 
ether by saponi^ng with alooholie potash, and eorf^alUi^p mass. Chlorine uhiog on it in eon* 
boiling the product with oono. HOIAq (Emeryp I light formt O.H,.<9.SO^ (Sprint Winssinger. 
B^,284). Massolneedle8.-l&A''';wWpp.' 

*P«itaae tri-earbozyUo aeid 
l,.CH(OOmOH(OOj^.C^.CO^. [1«°]. 


St, [2] 41, AOl). ICl, at 180° forms the sadU 
bodyt together with tri- and tstia- ohloro-peni- 
anos and 0*01,(SO,H). , . 

, Salts. a-BaA',j[dri^ at 100°). OyratosM 
water.—PbA',iraqolonriess lamims.—OoA',.— 
AgA': filates. Double salts wTv^hloro- 
pentane sulphonatss %LA'.(0,EupSO,)aq. 

■BaA**(OjHi.01SO|),01,28^. m 

Chlcrtds 0,H„S«,01. Idqi^fd. 



806 

Fantan* dUnlplioalt a«id OBt^SO,ft)r 
Fonned Irom COl^OaH and ZnEt, in ether 
(Use, A. 147,146). Syrup.—KoA" Sag: needles 
((rom alcohol).—BaA." 2aiq. K 14 iif the cold, 
e. 80 at 100°.—FbA".—ZpA" 4aq: plates. • 
FIKIA-TBI6NIO. A0n>B. Thidkie adit 
under Sulfhob, oxtaoids or, rol. iv. e 
n-FENTATBIACOlTTABE 0„H„e [76°1. 

(881° at IS mm.). S.O. Y •7816; \»-777: 'f 
■766r Forned by red&tion of the diohloride of 
eteuone witt> H and*!? (BrafiL & 16, 1716). 

FB^TENS#. AHTi,£Na. %ie name 'pentena 
is also given sometimea to pentame'l^nyl tii- 
hydHda. • *> f. 

Oi^tene o. Tebpeses. 

, FENFEHOIC ACID C,H,0, ».e.. * 

CBLBt:CH.CO,H. PropylideM-acetieadd. (196^. 
S.O. ^ *988. Made by beating pcppionio alde¬ 
hyde with malome acid, and HOAo atr 100° 
(Komnenos, A. 218,166; Zincke a. Kfisier, B. 
22,49f/. Oil.—BaA',: plates[270°l.-CaA',aq: 
nodules, v.'aol. water and'alcohol.— OuA',: green 
pp. [91^.* Yields Cu,0 at 176°.—AgA': bulky 
• pp. The sameiaoid (8.0. V ‘OdSlipppears to be 
got by adding sodium-amalgam to an alkifiine 
r solution of CCl,:CCl.CCt:CCl.pO.,H derived froii 
pyrocatetl^n or o-amido-phmol. It combines 
with bromine. 

Fentenoic acid CMepOH.CO,H. Dirmthyl- 
aerylic^. [70°]^ (196)^ 


PBNTAHE TJUJATUOflltF At-m 

e • . 


Fentenyl aldohol 0,R,0. Vatoralmt ku- 
dratt. (116°-120’). Oof by> treating its aoetyl 
'dervative with solid EOB. * 

Actlyl derivativt OflfiKo. (186°). A 
prj^dudt of the action of AgOAo on,0,H„01, oh^ 
tained 1^. combination of vsHerylene with HO 
(Bebont,Z. 1887,174). 

Fentenyl alcohol OH,.CH:OH.OMeH.OH. 
Melhyj-jOfopmyl-carbinol. (118°). Jformed.by 
the acttonof watm on the corresponding pentenyl 
chloride, whinh u a produot/>f chlorination of 
OHMetCHEt (KondakoS, B. 24| 931). 

Feufenyraleohol OH,:CaOMe,.OH. Di. 
tfcthyl-vinyl-earbiwU Isoprmie alcShol. (99°). 
Formed from 0,H,C1, whioh is obtained’ from 
isSprene and KOrtOradsiatzky, Bl. [2} 47,168). 
Smells lixe ^oamphor. Dikste HjSO, at 100° 
forms a hydrocarbon. 

Acetyl derivativ* 0,H,OAo. (121°). 

A pentenyl alcohol (12S°-1361) is a product 
of reduction of tiglid aldehyde,(Lieben a. Zeisel, 
if. 7. 67). 

, Reference.— Bkovlo- and Chlobo-pektenvi, 

ALOOUOL. # • V 

i FENtEinrL-AKIOO-FHEim.lIEBOAPTAir 
O,tfA^g^0.CII,Pr. Liquid, formed from o- 

amido-phcnyl mercaptan and isovaleryl chloride 
(Hofmann, B. 18,8,1223).—B'^F^l,: needles. 


FormatiSa. —1. From CH,Fr.CO.JI by oxidis- f CH,;CH.CH,.CHMe.NHy 


ing to CMe 2 (OH).CH 2 .CO,H and hesting^he pro¬ 
duct with dilute H,SO, (Neubauer, A. 106, 62; 
W. Tjpn Miller, A. 200,261).—2. From-di-methyl- 
allyl-carbhW by oxidisingato O-oxy-valorio acid 
anSdistilling this acid with dilute H,SO, or treat¬ 
ing its ether with PCI, (Scmijanitzin a. Saytzeff, 
A. m.m-, Ustinoff, J.pr. [2] 84,478; Bl. [2] 
(45,265).—8. A product of the action of aloohoUe 
NaOEt on o-bromo-isovaleric ether (Duvillier, 
0. B. 88, 913,1209 ; 112,1012: A. Ch. [6] 19, 
428).—4. The chief product of the action of 
iodoform on sodium isobntylate (Oorbofl, J. pr. 
[2] 41, 228). 

Brpperftes.—Monoolinic prisms; a;6:cn 
1*68:1:'71; 8 = 74° 13'. SI. sol. water, v. sol. 
alcohol and ether. Bromine combines, forming 
0,H,Br/), [ft)8°]. Converted into isobutylene 
and CO, heating for 30 hours at 220°. 

S al ts.—NaA'.—BaA',2aq: groups of needles. 
—CaA'-—CaA',0aq.—ZnA', 4aq.—CuA', 2aq.— 
PbA',4—AgA'. «• 

Itfmerides. —Auvn-ACETta, Aeoeuc/ Tetba- 
iiaTBti.B<fueoABBOXTLic, and Tiomc aoid. ' 
FEBTEEf Is ALCOHOL 0,H„0.t.<. 
(m^Oa.CHm.On.iVinyl-ethyl.earbinoU (114°). 
8.0. t ‘668; *840. Formed fronT^roleln 

by successive fitment wftb ZnEt, ai^ water 
(Wbgner, B. IB, 819; B. 2i, 8341); Bl. (2) 42, 
88M. Pungent (jijuid. Fields on oxidation ^y 
KMinO, propijBi*lc 'End formic acids, ,|60„ tea 
tr»«xy-pentjSne. * 

Aettyl (Jirivativt 0,H,.0Ac. (183?) M 
748 mm. B.O. g^lS;^*-898. Liquid. * 


Fentenyl aleoW QH,:OH.CH,OHMe.OH, 
JttthylaUyl^nrbinol. {ll6°f. Formed by th6 
notion of zinc on a mixture of allyl iodMe and 
aoctla aldnyde (W^er, B. 21, 8850). Fields 
m oxidathm a tn-oxy-pentane, formic and 
wetie acids, ami acetio aldehyda. 


PENTEHTBAMIHE 0J1,,N , 

(86°). Got by redu- 




cing nitro-amylene with zinc and HCl (Oil, J. 
1873, 333). 

Fentenylamine Valerylamine. A 

product of the action'of Nil, Ofu ohloro-ainyl al¬ 
cohol (amylene olilorhydrin) at 100° (Wurtz, A. 
Suppl. 7, 89).—B'.LI.,PtCI,: orange ciystais. 

FENTENTL-BENZEHB 0,H..C,Hr (178°- 
177°). 8.G. '84. Formed, together with a 
polymeride C.aH.„ (o. 210°), S.G. sa -ge, by boil¬ 
ing bromo-amyl-benzene CjH,.CHEt.CHBr.CH„ 
with water (Dafert, JIf. 4,163,61^). Yields benz¬ 
oic and acetic acids on oxidation. 

FEHIENYL^BOMIDE v. Bbomo-amyleek. 
FEHTENYL THIOCAEBIMIDE 0,1^08. 
(190°). Formed from isoam^lene bromide 
successive treatment with alcoholic MH, am 
C3, (Hofmann, B. 12, OuO). Liquid. 

FEHTEHYL-THIO-UBEil O.H,NH.C9.NH, 
[103°]. Formed from pentenyl thiooarbimide 
and alcoholii NH, at 100° (Hofmann, B. 12, 
091). 

FENTHIOFHEEE. The hoig,alogne of thio- 
phenp CH,<^q2;q]^S, known in some of its 
derivatives (KrSkeler, B°19, 8270). * 

FEpiIC ACID Oja.0, i.t. » 

[128°]. A product of t))e 'action of alcohoiis 
potash on bromo-ethyl-acetoacetio ether (Ds- 
marqaiy.Bf. [8] 27, 488 ; 0. B. 88, 128). Got 
rjso by heating bromo-ethyl-acotoacetie ether at 
100° (Wedel, A. 819, 104). Trimetric mystalm 
T.sol.hotCHCl,. o 

Salts.—KaA'aq.—KA' |oq: t. a. soL water. 
MgA', 6nq.—CaA', 1 ^.—BaA',9tiq.—ZnA',6aq. 

— MnA9 4ftq> G e ft 

sUhyl ether 

Abs. byBaonlt’emeMod); (we. 166) GEoscheies 
I a. Oomelinss B. 31,3^ | 344), 



fEPPBRAftW OIL. 
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Phtwpl . hydrtuidt OAOJNjHPh). 
Ctjstalg ({torn aleth^, 

PXKTINXK£90,lL. Pentylenea. Pmtineip 
,UaL w. 68. 01 the eight possible isomendes, 
three are dwved Irom acetylene and preeipitate 
ammoniacal silTdr and cnprons eoli^fcns fuie 
remaining 6.to, bo far as they are known, give 
no mctallio derivatives.* The fallowing are 
known: , • • 

1. Propyl-asetylene 0H..0H,C3j.C:CH. 
(48°-49‘’). MotlwI-propyl-keftone, by action of 
PCI, gives a dichloride, from which alcoholic 
potash withdraw 2HCk (Friedel, 1869,124). 
Forms liqflid dibromide (IHP’) and tetrabrommo 
(276*1 (Broylants, B. », 411). 

2, Isopropylacetylene,* (CIM,).CH.C:OH. 
(28*-99“). The chfaride from isov^erB aldehyde 
(Bmylants, B. 8, 413) or isopropyl-ethylene 
bromide, is decomposed by alcoholic potash 
(Eltekow, Flawitzky, Ki^lpw, B. 10, 707 and 
1102). OzMise4by chromic liqnor intoajbtone, 
acetio, and isobntyric acids. Bromides liquid, 
O.H,Br, (176°), C.ILBr, (27h°) (Bruylants, B. 8^ 
407). t 1||B siAervompound G,Il,Ag is white, 
dissolves slightly in ammoniacal silver nitrail 
solution, and crystallises therefrom in spiaU 
prisms. Convened by a solution of ioflne in 
KI into the compound O^H,! (140^. 

. 3. Eltekpw (B. 10, 1904), by trMting oom- 
mercia^mjlene with sulphutfc acid (dil. with 
^ vol. hJO) at 0°, ootaiiied an insoluble amylen^ 
tii9 bromide of which, by the action of KHO, 
yielded a mixture of two hydrocarbons, of which 
one, the smaller amount (36°), gave a pp. with 
ammoniacal silyer solutiBn. This he believed 
to be isopropylacetylene, though differing from 
the^mpound described above in b.p. 

4. Vslerylene. This name was given to the 
liquid (44*-46°) obtained by Eeboul (.4. 131, ^ 
288) from the dibromide prepared from com¬ 
mercial amylene. This substance is a mixture 
from which Eltekow obtained the hydrocarbon 
described u^er 8, and a larger quantity of 
another (61°-62°), which is slpted (B. 10,20a7) 
to yield acetic and propionic acids by treatment 
with chromic acid. Hence Eltekow ascribes to 
it the formula, OA-CiC-CH,, although it does 
not jield metallic deflvatives. Eeboul s valcryl- 
anef heated to 250°-260°, yieWs a terpene 
O,JI,.(180°) (Bouchirdat, Bi.[9] 33,24). Strong 
eulphuric acid converts it into a M'nt® 
0,JI,.H,0 and polymerides 0„Hj„ &o. (Eeboul, 
A. 148. 971tt. YisWs » dibromido, which on 
treatment wth slcoholic potash gives 
0Ji. (valvlene), and valerylene (]^boulai. 136, 
873). Vaiftrylene tetrabroinid#OjHqj^d 1 

6. KpeiVlene (42°) (Hofmann, B. 14. b6«. 
Distinguished by the production of a grystaltoe 


foAiing a syrupy compound whioh, on being 
qntokly heited, often ezp(pdo8. Oontsot with 
strong acids in the cold converts it into a 
BubBtano#Bppai%ntly identical with caoutchouc. 
ComtiineB violently with bromine, forming a 
tetrabromide which tdhiains liquid at -20° and 
is deiymposed by distillation. Absorbs hydro, 
chloric apid, forming a mixture of mono- and 
ti-hydroo^orides: OA2HC1 (146°-160°), nn- 
stable liquid. Oxidised by ohromto acid to 
carbonic, formla, an^ acetic acids; by nitric 
acid tosoxalio anf a small quantity of nntfater- 
mined aqid. * • 

to 280° is^^e is oonvertecT intp 
dipentene 0,gH,„ identicarwith the prodqpdfrom 
turpentine fii. Teupxnss) (Bouchardat, 0. B, 

87, 664 a. 89, pp. 361,1117). W. A. K 
* PENTipEE CAEBOXYUO AOIS v. Haxi- 
Noioaoin. 

Fentinene trlcarboxylio acid 0,H„O, {.A 
0^,.C(CO,H),OHrOO,H. • 

AUyl-eihant trie»boxylie acidt [161°]. 
Oot from its ether, whi^h is mada^cm sodi^ 
ethane tricarboxyli# euier and allyl bromidq 
(Hjelt, B. re, 388). At 160° it splits up into 
•allyl-suecinio acid and CO. 

Bfbwf efficFEtjA'" (0.282°). . • 

fENTINOIO ACID C,HA. poO^.. A oro- 
duct of the oxidation of oil of turpentinS by 
HtiO, (Eoser, B. 16, 293). Table*(from water); 
si. sol. water. • ® 

PraHHYI. ETHYt OXIDE 0,H,,0, <.A 
O.H,.(fCA. (126°-180°). Formed from 
0,H,Br.OEt and alcoholic potash at 166° (Be- 
boul, A. 183, 86). .Light oil. Oqjabineirwith 
bromine. a 

FEETOIO ACID v. VttEfto AOin. 
a FEHTONEHE 0,H,. (42-6°). S.G.-.SO*. V.D. 
2-46. Occurs in oil deposited by compress^ 
gas derived from bituminous shale (Etard S. 
Lambert, 0. B. 112, 946). Oil polymerises in 
the cold, beodbiing 0|^,„ whioh forms crystal- 

ETHYL OXIDE 0,H„0 4.0. 
CIHi0.CH,.O(OEt):CH,. (166°). ^t 

by heating di-ohloro-pontinene 0H,(CCl;O^,, 
with ^ooholio potash (Combes, A. Oh. [6] 12, 
223).* Colourless liquid, 'vth nnpleasantwmell. 

PENTOSE. Name given to compounds re¬ 
sembling glucose but having only 6 atoms of 
carbon in the molecule; s^. tetra-oxy-valeno 

aldehyde. * . .tl* j- t 

P jNTYL« Another naqfo for the^ raoicla 

^’*PEHTYLENB «. Abvlkns Md^>tNTnraKa. 
PEHTTLENE-OLYCOLn. IhipOXT-VBSlAlB. 
PENTYLIO acid is VaniiBio lom, , 

IeHTYLIDEHE o. AKitmsjiBv 
IBHIYLIDENS-AOBIOHAHIinB ». Aotiob- 

,“‘^PP4e oil.* 8.G. k^878.* The <dl td 

piperita qpntains aa( 

ft liauid terp©D6« Th® obtftii^i by d&tiMinj 
Jf. arvensis deposits oryflal^ot mdKhol, an^p 
pears ftlao to conteiJSI 0|«fit„0,Ki inactive 


Adftntitft by the ftotion olivery low 

OxidisM rapidly on^swosyrs to s*r. 
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OIL# 


at oxl&tiM of msnuiol (HoriT*, 0. /. 89,81). 
The oil from Jif. vir^ eonteins • teri^ena lyid 
0aH„0 C^o] raiaStone, 0. J. 17.1). 

taia, digesiiTe feimsat of the 
itomadh (Sehwanii; Briloke, Site. IT. 48,Vt01; 
Sehmidt, A, 01,811). . It Ueo ooonn lemetimei 
in the urine iStsdelmann, ZtU. Biol. 88, 9 O 8 ). 

Prtparat%o>i. —1. The glandular lajvir of the 
■lomadh ii extracted nith£latephoipborio aeidf 


/;„ . 


the add ppd. ^ - ume-vater, and Kie m. dfnwlTed 
In.dlluto HOl;^; the lolntion ii thMdialyaad* 
(Maly, J.m. [3] 11,104).—3. Themnooof merni 
wane of stomiu^ii macerated irith water 
eoBtaining HOlAq and the pppein eeparated 
from the filtrat* I 17 adding KaOl (Sohdfar^jPh. 
W 9,, 701, 8 U}^- 8 . The mnoona mem- 

wine* an hM 34 hogra after death, and then 
..Oilpeted witB glTeerin. The extract is ppcL 


with deohol (Wittich,/. 1870,894; Podwraioaby, 
jy.89,89). * . 

t hmoiphoifr. ODoea not gire the 

xantnoproteie reaetion, and is not coloured , 
and sugar. It renders insoluble protelds 
Boltfble, e^Tcrtlng them into peptones; this 
action is neatly enhanced by uie.pteaenoe of 
■05 p.c. HOI. Digestion is mote rapid at 87* 
than at 34f. aDiy pepsin does not lose its power 
bJeMating to 100° (Hwper 0. J.'M, 101). 
Aoootdiiig to Gautier (cC B. 94,1198),pej^ 
sin contdns some insoln&la amorphous 
gr^ulel whioh also possese digestire power 
in presence of pOlig lef. Bddiflmp, O. B. 

• 94,970). 

• FBSTOHXf V. FaoTxiDS. 

lUB. Uuofthiapriflxapplitdtoinor- 
janic ettnpounOt ; for per- compounds and 
per- soite o. the element the per- compound 
of which is sowht for, or the salts to the 
£ama of whidu is prefixed. Thus 
peroxides are deut with under Oxtoks; 
fmaidt tf niirogm under MtTnoouK, ox- 
roxs Of; ptrehloric adi ugder ()Hi/>araa, 

; oxTsoms Of; perffonganata under Man- 

• OANXBB, OXTAOIDS Of. 

< PEBB31HB 0„HLN,0. [124*). An 
alkaloid^ occurring with geissospermine in 
the bark of Poo Pereiro {Geistospermum 
Vellosii, Bsokold. It is separated from 
geissospermine by etlftr (Hesse, 'A. 202, 
147). Amorphous powder, nearly in&ol. 
water, v. sol. alcohol axd ether. Gone. 
f - H,SO, gives a violet-red and HNO, a purple 
red colour. — B'^,Pt01,^ag: yellowish 
amorphous pp. 

PjgBlODIC -LAW. In the history of 
modem chemistry we find several attempts 
to trace connections between thd properties 
of the elements and their atomic weights. 
DObereiner (G. A. 26, 831). was the first 
to show that a simple relation exists be¬ 
tween the atomic weights U closely re¬ 
lated elemej^ts. Ca, 8r, and Ba are very 
closely rela^ elements, and the atomic 
weight of Sr is the mean,'of those of Ca 
and Ba. Again, Se has an atomic weight 
equal to the mean bt the atomic weights 
oi the closely related elements S anf To. 
This doctrine of triad groups was further 
extended by Dumas (/. 1861.291), Eremers 
{P. 85, 56), and Lensaen (A. 108, 121). 
Lenssen endeavoured to embrace all the 
elements in a dassifioatory system oom- 
pgsed of 20 triads. Fettenkofer (A. 105, 
188) pointed out that the atomiiPireights of 
, analogous elements, t.q. the alkali metals, 
tonq simple arithmetical series, and he 
emphasised the analojcr between such na-e 
tnrm families of ths elements and the 
homologous series of organic compounds. 
— Kramers (7. 88,86), Gladstone (P. U. [4] 
6,818), Cooke {Am^B. (tS 17,887), and Dumas... 
(O.Ii.48,709) ioUowed snflj generalisatidns djif-* 
faring only in detail from that of Fettenkofer. 

7%sae discoveries did not, bostever, herald 
«ny immediate great adVane*. It uns, of eontsek 
intcresthigto find thaVelamente shoadiig grada* 
tional dkniJarity of piopcrtiei pocsesr atomlS 
weight!, which are also, 10 to speak, 
sknfiar; but tl)|S newly dbeorwed 1 
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UdnotJ^nlt In immediate pneiioal applica- 
boM, o«a did little faore than emuhaoiao n™. 


sOo 


e^stin^ **““ emphaeise pre- 

jLnahfi » generalilation 

the groups of.rdated 
elements in a aomplete olassifioato* sjlem. 
Instead ot {urnishfng one inolnsfVe scheme 
deaUng with all the elements, they rather 
lavoured a classification copsistin^of a number 
01 isojaW and partial Bystews, eAVsystem 
MmpnBing only Tery oloBelj^llied elements, a 
oUasmcation 8\|fllar in its imperfections to that 
wmch would ha^e reaultod in organic chemistry 
nad ohem*Bta been coiftent to differentiato am- 
pirioallj alcohols, ald^hydA, and acids, with^t 


oMivion from which It hu hnt lately heca with- 

Newltedfl the first to look beyond the re- 
latiiha of analogous bodies merely, and to insist 
on a relationship of \ highef order, oonneoting 
the Q^erties and atomic weights of all the 
elements taken collectively, 

|o This i^ationship, first ixtughly indicated by 
Newlands in 1864 (C. 10, 94)-waa tprther 

developed in 1®66 umJer Ihe titlcfof the lato of 
OCtavm 0.5 fnllnvMi *— * 


octavoo as foUov^:— ^ 

*lf th^lemeata are arrangod in order of^i 
valenK^wreh a few lUjlit ^ransposittics, 
aoooflpanylng table. It wUl w observeo^tl 


[Ut. 


H 

Li 

Be 

B 

0 

K 

0 


P 

Na 

Mg 

▲I 

4‘ 

S 


9 ’ 

10 t 

1 

13 

13 

14 I 


01 

19 

8b and Ki 

33 

Br* 

S9 

Pd 

30 

K 

1C 

Ou 

33 

Bb . 

SO 


37 

On 

17 

7.0 

36 

Sr • 

31 

0<t 

38 

Or 


Y 

84 

Oa and La 

33 

U 

40 

Ti 

Mn 

• 18 

In • 

30 

Zr 

38 

8n 

39 

30 

Ajb 

37 

Pi and Mo 

34 

8b 

41 

Fe 

• 21 

Se 

38 

Bh and Itn 

35 

Te 

43 


iS, -*" 

between tticse di^nct, but closely connected 
classes of bodies. • • 

The idea of arranging all the elements|iif the 
order of their atbmio weights witli a view to a 
more comprehensive classification based on the 
rftationa o^these magnitudes ^nd the salient 
properties w the elements, botii chemical an4 
physical, seems first to have suggested itself to 
M. A. E. B6guyer^do Gbancourtois in the year 
1862. His method of exhibiting the relationship 
was a geometrical one. CW a right cylinder with 
circular base faeT^traced his * telluric helix ’ at a 
constant angle of 45'^ to the axis. On this curve 
lengths corresponding to the * oharacteristio 
numbers * t&tomic weiglits) were measured in 


I 49 

08 44 

Pa ami V. 4& 
Ta 46 

W 47 

l»h 48 

Aa^ _^ 


Pt and Ir 60 

T1 66 

Pb • 64 ' 

T)l 60 

Hg • 68 ' 

Bi 66 

5 *i 


It will als.%e seen that the numWe of analogon. 
elffiiente generally differ by 7 or eome mtfftlple of 7 i in 
^tlier words, members of the same group stand to eao), 
other in the aamo rAatton as ertremltles of gme or more 
octat%s in music ((7. If, 12, 83).' • 

As will be seen, Newlands’ law was retrospeotivo 
rather than prophetio; ‘ it recapifcilated and co¬ 
ordinated old facts, but did not sufgesfhew ones. 
Though Newlands admitted the probability of 
the disSovery of new elemeifts, his rigid disposi¬ 
tion into 8 oetaves of the 63 elements tiien known 
neither admitted of ^terpolations lyr sng^ted 
additions. In his development of the oonoepfion 
of chemioal octaves there wal a too evident sub¬ 
ordination of fact; and chemists gave Jiut little 
heed to a elassificatory scheme which formed 


terms of a unit equal to one-sixteenth of the turn ndbtaves at the cost of grouping together elemonA 


of the helix. The extremities of these lengths 
were the ‘ oharacteristic points ’ for the elements. 
Do Ghancourttis enunciated the principle that 
the relations between the properties ot Afferent 
bodies are manifested by sftiple geometrical 
relations between the imsitions of their oharao- 
teristie points. * For instance, elements with 
analogous properties rfall together on vertical 
line%parallel to the generatrix. This relation 
becomes apparent erhen the cylinder is plane de¬ 
veloped as in fig. on p?803. It follows tom this 
that the atomio weights of any natural group of 
elements are expressible in terms of the general 
fjgebraio fomitila (n 4- 16m), where m is an integer j 
in other words, that the differences botw^n the 
atomio weights of alliad bodie, are, in general, 
multiples jf 16. • 

0 8 Be a Ib 

16j 18+16=82; IgK4*W)=80; W+(7 kI6)«128 

6ther similar relatioikjvere developed by means 
of seoondaiy helices. . f 

De Chanoourtois, evidently absorbed in the 
numerical relations exhibited»Dy members of tne 
kdiyidual groups, omitted to oonsKei sufficiently 
th?relations of the various groups, and so he 
failed to give alear expression to the periodicity 
- —lug teHurio helix implies. A 


mathematiqian andgeolegist, da (^anqpnrtois 
exoreseedALnsall in terms not at all oaloulated 
to attract the attention of the ohemioia worid 
at large; consequently his work,fell, into am 


chemically dissimilar, and then only suooeeded 
in prodneing eetaves varying in range from 8 to 
10 constitnent elements. 

In March 1869 Mendeldeff read a paper on 
the periodlo law before the Bussian Chemical 
Sooiety. This periodic law was nothing else 
than a generalised and developed form of the law 
of octaves, the oonoeptions^derlying botMaws 
being practically identical, ret Mendelteff'slaw 
was the law oi eetaves so elabototed and ex¬ 
panded that it at once attrag^ general atten¬ 
tion. Operative notgmiy in the realn|of the 
known, but bq^ly presuming to deal 'mh tto 
nnl^own, this periodic law olearW hflioateis 
methods of testing its own validity* Tha law 
states that the properties oflhe*emtenU, a$ well 
os thoa^f their oompenmas, are periodio fime- , 
tiotunpthe atennie weights of the elements. 
That i|| to say, if iif a oo-ordinate sysWi atotoie 
weights be measured aloi^ cAie axig, aodeany 
meaaurable'properiyltlong thither, a lino joitt- 
ir% the^ ot the interseotionnl^rrespoilding 
abscissa and ordinates wiU formlnttnnonaansva 
Showing idaxima and minima. As the atoBtlh 
vKight moreasos the property considered will hot; 
increase qr diminish indeftiHel^, bat will eidubit 
•periodical waxin^and^nming m intensity. 

■ Tk. predloUaa. to wUch NswlendAan Oialia la the 
pivtano to tats panphlet ‘ The Folodlc hnaSsloa 

ttaeoivtlml oosaiitantloiu St whiA taesRtreSMspnSiatly 
of, sad prior to, tats law of ootsvesi enS whieta, tbecelMtJs 
not Involve say Mw of pehodioU;,. 
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Oontemponneoail; «itb the enanoiation A 
the periodio law by Mendelieff, bat quite inde- 
pendeatly, L. Meyer {A. Suppl. 7, 854) showed 
that sach a peric^o curve resnlts whefi the re¬ 
latively measurable promrty considered v is 
atomic volume (at.Vt. + S.G. in solid stafe). In 
tacti nearly every measurable property—phy¬ 
sical and ohemico-pbysical—has been tnvesti- 
' gated, and in every case the law has been sub¬ 
stantiated.' (^examinafionot thecharaoteristio 
ultra-nolet s^tra of the elemSnts, Hartley 
(O. il. *1^84) foupd these to varJ»periodic<ly in 
such Seway that elements belonging t(v^q^ame 
gitui^ave fnalogouslp aisposed spectra x, in 
fact, Haftley made use of this generalisation in 
assigning Bb {vide infra) a place in the periodic 
system (O./i 48, 316 j see also Leoocq do Bois-^ 
baudran, 0. N. 1886 (2) 4). Laurie (IJ, Af. [6] 16, 
42) obtained periodic carves when he plotted'ont 
the values of the neats of formation of haloid 
VompoutUs of the elements in diagrams in which 
atomic weigM was taken Ss the other variable. 
In \his conteStion alsosCarnelley investigated 
the melting-poists, boiling-^ints, agd heats of 
formation, of the halogen compounds of the eb- 
Vents (P. U, [6] 8, 1); the colours of corre¬ 
sponding eq^spounds of the eie'hients (P. A/.[5] 
18, ISO) f the occurrence of the elements in na¬ 
ture (P. Af. [Q 18, 194); the salient physical 
propertieanf tire compounds of the elements With 
alkyl radicles V- M 20, 259); and Snally 

the magnetic properties of the elements 12, 
1968). Cameliey and Walker have examined 
the ration of the phenomenon of the complete 
dehyontion^f hy^ated oxMes to the periodio 
lawfO. J. 63, 69).^ Prud'homme (C. B. 112, 
236) f<mnd that ue shades produced by using 
differed tnetallic oxides to fix one and the earn# 
qplouring matter varied periodically with thft, 
^mio weights of the metals. Brauner and 
Watts found confirmation of the law in studying 
the molecular volumes of the oxi^s {B. 14, 48), 
Boberts-Austen experimented with a like result 
on the tenacity of gold when alloyed with about 
, •2peroent.ofothermetals(P)'.43,425). Becently, 
Sn^erland (P. Af. [6] 80, 818) has asserted a 
peric^oity of &e vibration-periods of the atoms 
of elements aHheir Aelting-points. e 

For a fairly oomplete summary of such in¬ 
vestigations showing that the atomic weights of 
the dements ore the true variables which deter¬ 
mine tht pr^rties of matter v. MejefB Modem 
Theoriu of Ohemiltry, pp. 119-lA. e 

At nr^hight it might seem that the Best 
method of gidng detaUed expressjpn to this 
periodio law sihuldAie the*ge<»netncal one of 
■•traoing periodio curves as above indicataiit but 
in the pressAt state of seienew this is impossible, 
• for we have yet tq learn meth^ of menuring 
ehemiool properties. Further, the •periodicity 
which HendelteSii^lprta is peculiar inJts dj^ 
eontinuity, awmntrasts strongly withthe oon- 
tipdons periiwo curves of the geometer, snoh, 
for inatanoe, as the curve of sines. Conslnsisiu 
reqpeeting any poin^og such a curve as the curve 
of sines, where the perig^oi^ may be called 
eonUnnous, ara warranted; but unless geome- 
Irirnl aBaly|ig be modified in a special mlbnner 

Jkjhoulra aotsA bdCmr, that the ipedflc heats of 
**** PwknBoally wMi 


the connecting by a oontimmus curve ol^e loci 
of intersection of ordinates andiabscissiB m a co- 
ofilinato system, of which ^op«rties and atomic 
weights are the variables, amounts to a virtual 
nogaypifot the indivisibility of atoms, and to an 
assertion til(;t the number of elefhenisu infinite. 
No elements intermediate between, «.g,., silver and 
cadmium, and with dtomio weights between 
’ 107'6 aiui^.2fare known. Even if they existed 
we oonldenot for % moment suppose that they 
would form oxides *with formi^ containing a 
fractional numW of oxygen atoiiA. Yet, as will 
be seen ly.ter o'n, if the {wriodic few were repre¬ 
sented and interpreted geometriealiyMt would 
certainly involve not only the existence of duch 
°inte¥mediate tlesoeifbs, hub also the existence of 
oxides andntl^r compounds incompatible with 
the fundamental conception of modern chemistry 
—the conception of the atom. 

For these and simifar reasons it is not only 
desiramo but imperative that the periodic law 
should have a non-gepmetrioal representation at 
present. Let the elements (hydrogen excepted) 
bg arranged in order of their ptonf.: wq^hts. It 
wAl then be found that^he properties vary gra- 
' dually as the value of the atomic weight in¬ 
creases; that Then the eighth clgment is reached 
we have reproduced in varying intensity many 
of the properties characterising thirst. Th# 
same is true of Ae fifteenth dementT B(ptilarly, 
A the ninth and sixteenth elements we have the 
recurrence of the properties of the second in tlie 
series, and so on. * 

If now, instead of this linear disposition, wa 
arrange the elements A two dimensions, placing 
elements with analogous properties in ^e same 
vertical lines, and if we suppose that ce^^ain 
elements exist which have not yet been isolated, 
,we obtain the table on the following $age (taken 
from Brauner (C. J. 41,68), and differing in slight 
details from the one first proposed by MendeldeS), 
consisting of twelve horizontal rows and eight 
vertical columns. 

The horizontaitrows are called ' scries,’ and 
consist of elements whose properties vary gra¬ 
dually from one member to themext. It will be 
seen that hydrogen, on account of the anoma¬ 
lous relations between tra value of its atomic 
weight and those of succeeding elements, u re¬ 
garded as constituting a •cries in itself. The 
vertical columns are called' groups,’ and com¬ 
prise elements srith similar properties, {.«. ele¬ 
ments which would occur at com^rable points 
on periodio curves, could sueh be traced as 
already indicated. The qjmilarity in properties 
shown by membirs of a group is a reSulorly gra- 
Rationed one, and while in a series thc^rqpsrties 
of the ekmonts vary in kinA in a group the 
variation is, speaking widi^, Sne of degree onljff 

It srill be notioed ths4 ue perfect symmetry 
tit the table an4 the analog which for the first 
teti series it shows with the notes of the dia- 
tonio scale Asap^eor when the end tit tha 
fourth series 3 reached. The three elementtifC 
Ni, and Oo, foflowing upon Hn, and showing no 
analogic with the eletpents of Orenps L, IL, and 
UL respectively (where, guided solely by eon« 
sideralions of symmftiy, we shonld>H inoHned 
to looate them), inaugurate the eightir fironp tit 
Mtndeltefl’s tablet a gionp wntainfaig BUltiy 
of the mere im^itent Indnsoiat meteils, eU 
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jPe=:5e^Ni»iia:e 

lcoa^*(Ou=fe) 


Tesl25 1=127 * 

?W» Sm=l50? ? 162—1681 Elemei^at 


Mr iflA «tan LOs« 190 Ir«lM*8 
W=184 ? 190 |»pt=194 (Aa«I87) 


(In this Table the weights are only approximate.) 

closely allied from a cUem’ical pSint of view the Itydroxyl derivotiveB of the paraCftfe into^ 

I A. 8um>l. 8. 1471. "and a group anomalous, in minor classes of primary, secondary, ana tertmtr 
that even fferies only are repcsented, three alcohols—is that, although thoi# is a general 
elements occurring in each series. Accord-# similarity between all the mem^s of»a ^onp, 
ing«to Mendel6eff, the metals Cu, Ag, and Au, yet th^e is a more Pronounced simitoty bo- 
similar in many respects to the elements of tween «ie members of odd ftnes and mea- 
Group L. nevertheless show, in their higher oxi- here of even senes respectively; m ow®' 
dation forms and physioaUproperties, such ana- alternate memhe>rs oLa gri up are mjjenerajsnote 
lonieawith the members of Group VIII. as to elo^ly H 

warrant their double representation in the table Nevertheless the advisohality of a rigid sub- 
Zl. E?p. 162). It should also be noticed that the jivision of all the groups as 
tablels ^ eSnatruotedas to indicate a subdivision question ^ the case of Group 
of each of the groups I.-VII. into two sub groups *is undoubtedly warranted. Ca, Zn, 8r, ^ 
or • Cmes; we family in each case being con- Ba, Hg have certain 

Btitnted of memtos of even series only, the other But the faimly Ca. tC ottier^have 

of members of %dd series only. This subdivision the family Mg, 2n, Cd, on the other, naw 
ta ro“e apparent to the follgwtog tabular ar- respectively so many simUanties that we an 


*2 I 

Li« 7*02 

'TA I 
0 = 12 
N»ll*08 
Oalfl 
• Vml9 

iHaKK)? NiN23'05 
llgs=24-8 
Ala27 


4 I 

K=89U 
Ca=40 
Fr= 41 
Tl=48 
V=6l-4 
Or=62*1 
]tlns66 

Fcs&ft Ni=68-7 
Co=69 Ous|8’4 
• Oa=03‘4 
Zn=6&'8 
Ga=e& 
Ge=72^ 
At=76 
Be*79 
Brera-as 
= 6 • 


Bb= 8S*6 
8r= 87*8 
Tte 89*1 
Zr« 9')*6 
Nba 94 
Uos 96 

Ba=10I*6«R*=H>3*6 
Pd* 106-6 Ag* 107 92 
Aga 107-93 • 
Cd*U2 
• ln=l^ 
SnssTl® 
8b=ll0 
To=iW 
1=126*86 • 
. • 7 . 


8 

03=182*9 
Ba=137 
La= 138*2 
0e=l40‘3 
I>i=143'| 

• z 

.1. ^ 08> 
2-Pt 


Tb*iri 

A* 182*6 , 

W*184 I 

• — 

• 190-8 Irepaa 
si96 An* Tan 
A«»f87'8 
•Hg:400 
TI*204*18 
Vb=206iM 
Bi*808*lf 


jTli«S9M 
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into hmiliM ti br toma ragaraed as saperfiuotifi; 
this group, it u s^, is mote ooitTanisDHjr 
stodiad as a whole, for now the 'group eharao- 
teristias ’ predominate over thos^ of the'familiee 
(«. Tol. ii. p. 210). 1 

The elements Mnstituting the eighth group 
have so many oharaoteristio properties inuoom- 
mon that subdivisioo of the group in eny way 
would be artificial and unneoessary. , 

Tlipre h^ve been valious other methods (di- 
and tri-dimenuonal) Sugga-ted for representing 
the ptrriodicity iit.praperties of tite elemenOs, but 
none ^ Uem perhaps sums up the fai^g j;nown 
more simplytmd clearly tlion MendeUeff's Itble 
(». Meyer’s Modem Theories, p. 120; Beynolds, 
If. 84,428 [i Crookes, 0, J. 63, M3; Bjiyley, P. M. 
[5] Is, 26; Kremers, Pkysikalisch-chemiscfie 
Vntersuehungen, Wiesbaden, 1869-'®; Baum- 
hauer, Die BeHehsmgm ttoischen 'den Aiom- 
getoicJUe uni der Ifatur der Elemente, Braun- 
nohweig,(J.879). 

On insperting bistable'in the light-of known 
facts, Mend<d£«tl was led;ito make the following 
generalisations :-v „ 

(i.) Excluding Series 2, the mott markedly 
^n-metallio elements occur in odd series.' 

Ty^tr, Li Be B C NOP 
P' 


As 


Se Ac. 


btearbonate, its difficultly ^nUsoarbodlite, and 
in the formation of di^ye^a%eid by the inter- 
abtioB of LiOH and monoeBloitostio acid. N it 
more closely related to P than to T; 0 to S than 
to dpi Agiun P and Mn contrast vegy strongly. 
On this sKSount Mendel6ef( has st^lM the ms> 
ments composing Serieal and331(2'ic«IJS2Mne»f«. 
Though tbedifferences (averaging about forty)be¬ 
tween tl)%at(iinio wef^hts of Na and Mgi(SerlM 8) 
and those of the corresponding elSments On and 
Zn (Series 5) at* greKter than tho-ie derived from a 
consideration of Series 2 and 4, yet the properties 
of Na and Co on the one hsna,*hnd of Mg and 
Zn^^on the other, contrast so strong!/, in Men- 
deldefl's opinion, as to infiuce him to efuhl Na 
and Mg also Snlbng the typical elements. It is 
open to questicm whether the differences between 
Mg and Zn are suffioiont to justify the classifi¬ 
cation of the former asyi typical element; most 
chemists would probqbly find in Na the limit of 
the typical elements. Moyer, howeiler, insists 
that the differences between Mg, Al, Si, and the 
other members of the corresponding groups is 
such as to justify the enroln^nt of tl^e three 
substances among ths> typical elements, as 
l' follons 

Na Mg "“aI Si 


K Ca So 'fi V Cr Mn P'e Co Ni Cu Zn Oa 


(ii.) Omitti^ Series 2, only members of odd 
series form compounds with organic rSdicles 
(the organo.metallio compounds).' Just as the 
bydrid^ of Fd, Cn, and Nb contrast strongly 
with the bytfrides of eleme^ belonging to Md 


7et the typical elements after nitrogen exhiuit 
so little analogy with the groups placed below 
them in the above scheme &at Meyer proposes 
the following as perhaf s a morejfoientlflo dispo¬ 
sition of the typical elements:— 


N_ 0‘ P 
eP 

As 


Li 

Na 


Be 

Mg 


0 

Si 


Ca So Ti V Cr *Mn Fa Co nI 6u Zn 25 


S 

Se 


01 E 
Br ice. 


series, so organic compounds of members of even 
series (should such be hereafter discovered) will 
possess properties very different from those of 
similar compounds with which we are at present 
' acquainted. 

Mendeldcfl expressly omits Series 2 in making 
these t;<in«ra]isktions. »If, excluding the very in- 
oompb^ Series 10 and 12, we tabulate the dif¬ 
ferences between the atomic weights of corre¬ 
sponding elementSnof Scries 2 and 4, 4 and 6, 
6 and 8, find that, whercEb, the mean difference 
of corresponding elnnents of oongmutive geries 
is abont‘a8,tlo mean difference tor Series 2 anfi 4 
lsonlyM‘6. Siilpeiuroperties and atoi^c weights 
ue dependent, we shqnld expect from the above 
qtelaiions that the properties of the elemm^'j of 
Series 2 would contrast with,,the general pro¬ 
perties exhibited by the other members c« the 
family which they bead. Quob is actually the 
case to a greater oj^es extent with all thejnem- < 
bers of Series 2^e.g.'Li differs f/om the other 
aftatt metals, and approaches the alkaluie earths 
in its insolubhi phosphate, its easily gpluble 


' He render tbess genetelCMtlons unoonditlonal Wnlker 
has propel tOiV be nipurded as 

ennstltaUns Bnrlai 1 .BerleaS beCng ngstded m wantiBS. 
UUilecrapM Is ■depted, it beoomee ba-dly asossssly to 
dUtsnntlm^riinfidsnisnts (a li 
• gsHBltrlfciisbaeirslioCalv 

(sasnHsstlon sea sssnsly be 


ivMtas 


inflv), 

X wlaUw (A S< 871, IMS) 
sssnsly be tpiiM te tbs 


Some go still farther than Meyer, and regard 
H to Cl inclusive as typical elements; but such 
extreme views can icarcely be regarded otherwise 
than as unwarranted subordination of fact to 
considerations of symmetry sug(;ested by Men- 
deldeff’s table. 

Mendeldeff compares bis so-called typ'cal 
elements to the lower members of homologous 
series in organic chemistry, which, as is well 
known, possess many properties peculiar to 
themselves and unrepresented in the higher 
members. In this connection contmst i&P and 
CH,0 with the higher alcohols of the 
series. ’ • r- , 

While some disapprove of the title' t^ical 
elunents,’ maintaining that this nomSmuature 
connotes dkaotly the opposite of what it should, 
seeing that the typical elemrats are by no means 
types (as this word is gePbrsUy understood) of 
th>i grou^ or even of uie families which tney 
hea% others attempt to justify Mendeldefl’r 
I nomenclature, v The former would reohrlsten 
the typical elements as anomalous dementi’; 
the latter would either find in ths^typioal de- 
punt of the group s corabinatlim of individual 
characteristics of each of the dbnktifhents Of &e 
sub-groups (vide vol.ii.''p.307), orin ilUttyplou 
deinents as a class a representation OE'tU gaihnt 
of Tuiations of ohemiM propmttee. 

(iiL) The pssoags from evip to odd leiiea 14 
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the highAt halogen oxijb b of the t}^ B,0|. 
it iaot, Uj is the only member ol ibe group 
that has an oxide oonionuing to the type B,0,« 
Yet, having re^d to the euocesaes ^to be de¬ 
tailed Idler) attendant on other predictions of 
theslaw, founded onb on oonsidemtionB of sym¬ 
metry f&d general plan.-aU this is staply tan- 
tamoant to admitting that the conditions of (ho 


I existence of such oxides as 01,0j, 1,6,? Ao., are 
flegitimata subjects for reseatoh. Again, in 
I Gt. VIII. the only oxioU of the f#rm BP, yet 
isolated are BuO, and osO,;' bdt ohemi|try is 

V.,. MAsnvkIadalv ivtt'r-Voil.nil! fifliflOOd 


Boewnpanied by a more gradual dhange in the 
prapetljM of me elttnents than is the pas^e 
bom an odd toad ew series. This taot is in a 
manner emphasAed 6i MendeldeS’s seoon^ablh. 

i iv.) Astheat.vt.inoreasesin each group;— 
a) The elements become more eleStrgposi- 
tiye, and tneit (bides become more )plbio. This 
is veil exemplified by the oxides of the types 
BjO, and B,0, formed bf the elements of Gt. V. 

. (/3) pprresponding oonfpoundP gf^tho ele¬ 
ments bmme more easily ^educed. * This is 
veil instanced jp the triplets S«Se, To, and Cu, 

Ag, Au. • , 

h) There it a tendency to form stable oxides 
(ana the baits corresponding to these) cont%in- 
ing’lsH 0 than tlte maximum salt-forming 
oxide oharaoteristio at thaV®I^{ 4 ide infra). 

Thus, the oharacteristio oxide of^rTV.is of the 
type B,0„ and the haloid and oxyhaloid sails of 
the lower members of the group P, V, Nb, 
belong to this form, e.ffkPF 5 , VOCl„^bCl,; 
but Bi, whiohdB the highest known member 
ol Or. V., forms salts oorregponding to the oxide 
B.,0,. Again in Gr. IV. no oxide of Si having tljp 
formulatfiO » kn»vm; SnO is known but is un¬ 
stable; while PbO flgums as the stable ox^eif 

^**^v.) Periodiinty ol valeneyandliraitinfforms. 

It has long been admitted that the atoms of 
those elementa whfbh form hydrides ate luniled 
with iBwSbt to too maximiffti number of H 
atome which they can hold in combination, biK 
it%aa only with the introduction of tho periodic 
law that it was hoticed that this limited power 
of combining with H atoms varies m a^«6Ul?"y 
periodic manner with th#atonuo weights. ^tUe 
ie as yet known of metaUio hydrides, so that we 

a confirmation of this pstiodierty. bo, and that a generaUeation «- 

piicitly extending only ^ 
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comings and imperfootions as still eift^ The 

forms of cvnplex oxyacids are dettrmineg by 

the forms of the maximum oxides, and ma;|r be 

derived from these by replacing 0 by its equiya- 

lonV(OH),orH,. Thus *^3 S?*'>'® 

the chief oxyaoids of 8: SO,(OH)» SO,H(OH),^ 

Theib^hest oompbunds of the eftem^ts 
halogeua also oorrespdtid in typb^ the mam- 
mum oxide terms, iftid thereforieexhibit a r®^«* 
ntriodioity? In many oases, however, e.p. ToU„ 

' 101., AsCL, only haloids lower in type than tM 

maximum oxide! are known; but i«vio oasoie 
a simple haloid known of higher typetthantha 
maximum oxide ol the element wnpderea. 

•Against the doctrine of a nmxin^I^xn oxide* 
form peculiar to all the member^of group, 
and oithe types assigned (tahle, top p. 811)t *“« 
exlstonoe of suoh oxides u K,0,, BaO„ <»o.. 


haa 


I exisvenix) o, ouu** -• 

been adduced. In reply it Baa been pointed out 
that these oxides belbng to the olas*! perroidM, 

all of whioh are distinguished by their inetwiUty 

in the presence of the so-oaned * contact agonU, 
•aa well as by their inability to form i^ffispond- 

._B nluan haairt Of lUlldlO OXldO, US 


For instance: 

Gt.IV.furiusheBUSWith(®,j&ll,. _ 

ftr V 1* lIH„PH„AsH3,obm,, 

n, vr ^ oh!, SH„ SoH„ TeH,; 

t'm ’’ ;; FaClH!BrH,»ndIH. 

of the elements. The 

tarietio of Gt. IV. are of tho type B,0, (or ROJ. 
!hS^ of Orjf. of the type B,0„ imd so onregn- 
1^tai we come to the eighth 

metaB, we fed ^at it assi^^e^w^j^.^ 
K“KSSJtoU«i^rthe individual laa^Be" 


pUcitiy exienamg oiwy w 
strictly so c^ed, cannot be impugn^ by con- 
Biderations originating in the study of u olass of 
bodies lying whoUy without the pale of its juns- 

Y^this reply is soatcely satiafacto^ 

have *h6 po»et of fotmin* 

oilBes unstable bismuthatea-so SunstaWe, ta 

taot. that their true 

doubtful, ^onpo 
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ozidos or basM aa defined by tbe periotfo 
Uw («. alBo Piooini, p. 18, ii</. 2S6). Still tfte 
ease ot OnO (wbiob oannot be regarded M a 
peroxide) presenti a diffloalty.'U Ca<a rightly 
placed in Or. I.; for, in acoordsnoe with,this 
poeition of Cn among the dlemente, the'prinoiple 
nndor disonsaion would lead na to expeot a 
maxlmnm aalt-fonning oxide of thenformula 

CojO. 

Ii^oonol^eion it mdy be said that although 
there undoubtedly ia' doii{p connection between 
the dt. wta. of ^e elementa ibe types of 
oxide^ they form, yet with the imperfect methods 
whioh we hiwe of representing the penimcyaw, 
and ih fhe absence of any firmly grounded and 
generally recognised olassifioation o,| oxides, it is 
im^ssible to give a hard-and-fast' enunciation 
of this connection. ^ ' 

We may assert that, so far as we are aurare, 
a single atom of dn element combines with at 
. most fotir atoms of 0 or four atoms of H. The 
periodic law) teaches ns that the hydiogen-hold- 
iirg power of the non-m<^sls decreases regularly 
.with increasing.at. wt., whilo the oxygen-holding 
power, as pleasured by the group-oxides, in¬ 
creases regularly in such a way that the sum of - 
the number of equivalents ot both is eqafil to 
eight, jy^r instance, S combines with two equiva- 
lems of H to form H^S; it oannot, therefore, 
form a higher lalt-forming oxide than SO„ which 
contains'six e.uivalcnts of 0. 

Some chemists have proposed to extend this 
principle to the mcfais, i.e. to Oroups L.ll., and 
IIL Since Na combines with one equivalent of 
0 t<f>‘give salt-forming(pxide, it must, they 
argre, combine with not more than seven equiva¬ 
lents of H or its equivalent. Similarly Ba com- 
biningrwith two equivalents of 0 must oombinr 
ith six equivalents of H; and so on. Bu| 
rauner (Sits. W., ‘ Math.-naturwies. Classe,’ 84,‘ 
1168) would go still further. ‘ Let X denote a 
single equivalent ot any element or radicle 

(X •• H, j, on, <ho.); then he asserts 

2 2 8 

* that the whole of the compounds of Na will be 
constituted on the types NaX or NaX„ or on 
type#ihtermediate l^tweon these two; t^at all 
ue compounds of Ba will be constituted on some 
of the types included in the sohemeBaX,... BaX,, 
and so on. In sljprt he would make out that 
there ye certain limiting forms defining the 
oompleiaties not oply of the bincry, but^ot all 
the eofitpot^ds formed by each elemem, • md 
that the nmoi of these limits varies regularly 
and periodical^ wi^ the atomic heights. In 
(Order to substantiate this view, recourse been 
nad to formpia not yet authorised by Avogadro’s 
I law, and sweeping assumptions are madf as to 
the disposiyoiu at the constituent, atoms or 
atomio groups in^s mAecules or reactiw 
masses A th^biOet taken to exemplfly ti& 
doctrine of limiting forms. Thus, out.of all the 
numerous oordjponnds of the alkali me^, the' 
only one that can be found conforming to th% 
iyM BX, is the snbslhdee Na0H.8H,0, and then 
esuy provided we ihanipfllate*tbe constituent 
atonsaefid^: NafOH)(OP),Hr Si belongs 
to Onmp iwf theref^ aoeording to Biauner, 
■lyts eomjfcnnds bngnt to be of m type BX«, 


It* oxide SiO, cenauuy ooniomu w ADO pniS). 
but the highly oharacteristie body ttBAdoei 
not. Again, can such Ampounda of n as 
PtGlf^O, PtOlffiHOIfiHiO, 40 ., be regarded as 
belonging to the type BX,? These are one or 
two examples, out of very many, of the kind ot 
difficultitiJthat stand in the way ot I full recog¬ 
nition of Brauner’s extension of Mendeldeff’i 
views (v. CbissmoxTiOa, V0I.U. pp. )ilO-lS). 

The id|aChat th« valencies of the atoms vary 
regolan * and periodically with ^leir Wghts'is 
one which h^ often been m^ted, but in ‘the 
absence of any recognised definition ot valency 
it is an idea difficult to criticise. 

g If, as was origin^ly done, the valency of an 
element be referred back to some constant ob¬ 
jective attritut;) of &e ntom, and measured by 
the numbdf ot H atoms with whioh the given 
atom can oomuine, a partial periodicity involving 
only groups IV.-V1I. is undoubtedly apparent. 
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This conception of constant valency not only 
laolfs in generality (since out of the 70 or so ele¬ 
ments only sonr 3 17 combine with H), but for 
Che establishment of its Validity demands a 
division ot compounds into the two classed of 
atomic and molecular—a division altogether too 
artificial to be admitted. If we forgo the idea 
of constant valenoy, and mere^ attempt to de¬ 
fine the valenoy of an element as a number ex¬ 
pressing the maximum number of monovalent 
atoms (H, F, Cl, Br, I) with whioh a single atom 
of the element in question combines to form true 
gaseous molecules, i.e, if we give a mere name 
to the maximum number of ' equivalents ’ repre¬ 
sented in an atom, the alleged periodicity ia still 
far from being perfect, as the tablb'on the follow¬ 
ing page, embrac^pg the latest results, shows. 

Begarding this question ot valency in the 
light of what has been said of Umiting hydride 
and oxide forms, it is at least apparent that our 
crude conceptions ot valency do not admit ot a 
satisfactory quantitative interpretation. °The 
sulphur atom fixes 2 equii-allints ot H and 6 of 
0; the arsenic atom fixes 8 equivalents of H and 
8 of 0. Why, we may ask, should we decide to 
overlook these essential relations exhibited by 
the oxides, to say nothing of the ^roxides, and 
regard, the valencies as deduced from the hy¬ 
drides and haloids merely as fnndahiental pro¬ 
perties ot the atoms 7 

Hend,>;18efl himself regards the theory ot 
valenoy as extreme andnbt very valuablei’ 
Originating in the studyuol carbon compounds, 
v^noy<.finds hj.the domain of organic chemistry 
its only legitimate application; for theoarbon 
atom, in accprdairoe with its position in the 
period sahen.3, combines with tqual numbynP. 
of equivalents ^f H and 0, and, further, oarmm 
compounds do not form so-oallSl molecular 
oompounfis. He maintains ithat.the forms ot 
chemJocl compounds including hsrs<itomerixes, 
and therefore structural formal*) ara''fal)y ex- 
^Itiined, without the spurious ^ * staUeal 
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dtttioant tha periods law tha valnta tor 
atomia waighta loimM a aaiiea o{ iaolatad aid 
puielp ampirioal nnipban; tha atomia neightAf 
an element onoe asoertained, there was nothing 
in the aotnal namerioalTalne itIUI, e^ when 
considered alang with the properties, eithen to 
confirm or oast doubt on il as the tru^ atomia 
weight But the periodic law teaches that the 
atomia weights are hT no means disoanneoted 
quantities, bat that, taken in oonneqtion with* 
the properties of the eUments, their values oon* 
stitute a seneo of matteUl>.oorre(fiive numbers; 
in slArt, tha lajr gives significance to-the ex* 
pressipnt' the probability of an atomia 7 q|ght.’ 

(. In dealing with this e&pect of the law itgwUl 
be weS to distinguish two sets of oases;— 

«. Those in which the law has af tuall; fixed 
certain atomio weights indeterminable at the 
time by other means. ' 

p. Those in which the law has merely setTed 
to oorroot the values of atomio weights inacou- 
.rately determined by the usual methods. 

As illustrative of a we fhay consider tha case 
of Oe.' Thai equivalent of Be having by accurate 
experiment beeivfixed at 4'Sl, it follows that the 
atomio weight must be numerically equal 
n X 4-61, where »is an integer. At first chemists 
were led tp assign the formula lie,0, to the o;ride 
of ^ on,aa&)unt of its isomorphism and many 
poiiits of similarity with AI,0,. This taken in 
conjunction with the analysis of theoxide makes 
n»8, and'aotKoqaeatly fixes the atomio weight 
as IS'5. But Braumy- repeatedly emphasised the 
view that the oxide of Be has the formula BeO, 
and that Be has therefore the atomio weight 9. 

The kkgnotesof the many arguments advanced 
by Bsanner in favour of his views was the in* 
eompatibility of the^xistenoe of an element with 
an atoifiia weight of 13-6, and having the pro*' 
perties of Be, with the system of the elements aa 
dnanged and classified by the periodic law. 

In this system he argued that, not only was 
there no room for an element at.'’wt. 18-6, but 
that the proved existence of such an element 
would be totally subversive of the law. On the 
other band, he painted out that a vacancy ex* 
isted in Series 3, droop n., lor sn element with 
an atomio weight equal to 9; andaoarefulexami- 
natiofftf the ^atioiurof the members of Series 3 
as a whole to those of other series, taken along 
with the known relations of beryllium to the 
nu^esium groap,cebsolotely demanded in bis 
opiniMij^ filling up of ttds vacancy with the 
dement iierylliam. rBrauner's vidin were fully 
oonfirmid hw Nilson and Pettersson, who Sfto- 
oeedsd in Slangy the vapour density o( beryllium 
chloride; the a|]!uo«tion o^Avogadro’s law to 
fhair results gave the atomio weight of Bsrsrnal 
to 9 and tiie.lbrmnla of the ogide BeO. 

I We are inelinad to wonder that the question 
of tha atoDHO weight of so,rafe andeompara- 
tively unimportan]^ element as Be haq origB< 
noted sudh a la^adioont of wprk and'etimu* 
lated snoh livw disonssion, unless we remember 
that a quaetioiPof much greater import than the 
atomia weight of Be was at issue; tiiewilidityoi 
the periodio law itselfifas at stake. Anditiaof 
hiterest to note that Hendeueff fewds the sub* 

■teotiatlen oUftiiaar,’e viewnoii Be as aaohfir- 
* f lpt what ^UMdliedy/jIlons tlw valats givea te 
• ess saly (Cemfint* 


mation of htt law of the same aider se thetabi 

In smn^ar way the sug^tidns tiuo^rat by 
the periodic law anent tne*atoiiio weights of u, 
Oe, and In have all met with corroboration. Up , 
to the d&te of the periodio law, Fdligotls value IM 
(- three %ies the equivalent %0) was received 
as the atomio weight of U; but Meadeldeff (lo. 
178) suggested six times the equivalent, or iiO, 
as the,qprr^t atoiAio weight, thus conferring 
on IT the distinotign, which it is itow universally 
admitted to hold, of being the element with the 
highest know]} atomia weight. “ 

In Ig'^O the recognised atonAc weight of Cs 
wisi 92 (2 X 4G). MeudelSeff {l.c. 186)fhowpver, 
showed that no place exitted in the sy^^n for 
sn Slemcnt^ufitlr this atomio weight, and showing 
the propertie 8 ( 0 f Ce, but that & suitable vacancy 
existed in Group IV. Series 8, if Ce was regarded 
as having an atomia w^ght one and a halt times 
the thjn accepted value. Mendeliefi's proposal 
has been fully justified by lattr vrOrk on the 
corite metals (O.X 4^,68). 

, The equivalent of In is 37-8, and formerly its 
atomio weight was taken eqWll to twice this, or 
7^-6. But Hendel6efi jJ.c. 174} showed the no* 
oessity of trebling the equivalent, thus assigning 
the vE^ue 118;4, wbKib is now •accepted, to the 
atomio weight of this met^. Similarly Men* 
deUefi su^esteA what has not yej^been yei} 
satisfactorfiy sditted, that jhe atomic, weight 
Si yttrium is three times its equivalent numto, 
39-87 (v. Eabibs). 

The investigations on telldrium are fairly 
illustrative of the cases summed under the head¬ 
ing P. The adoption %f the value 128 for the 
atomio weight of Te as determined by Berselius 
would necessitate iodine (at. w. 126-6) taking 
precedence of Te in Scries 7 of the periodio 
Bcheme; iodine being thus separated from toe 
rest of the halogens and falling into QroupYI. with 
such elements as 8 and Se, with which it shows 
no analogies, and Te falling into Oyoup VII. with 
snob elements as 01, fir, and Mn, wito which it 
in tom shows no kinship. This violation of toe 
principle of identity of chemical behaviour in toe 
groups suggested some grave tirror in toe ac¬ 
cepted atomic weight of JFe; an error oansing 
this element to succeed iodine in toe setieg in¬ 
stead of preceding it, as toe general plan of the 
law requires. Tbs subject has recently been 
investi^ted by Brauner (0. /. 66,883), who for 
a second time has vindicated the law in a most 
striking mannm by showing that the ei-4evant 
tslluiiam is probably not elemental, and that 
toeatofiio weight of unalloyed tellnrijpn is eon* 
siderably lower thbn that of iodine, being equal 
14* about 126. ' 

In much the same way toq^whasledtothe^ 
oorrection of the previouf’.y accepted atmnie'’' 
weights of osmium, platiih^ and gold. 

r Bornftrly the aooepted atomio weights of Os, 
Ir,,,Pt, and An we|;e in accordanoe with toe 
scheme 

.^>lr>Pt>Aa. 

But from the aulogtss existoig betgrMU 0*, Bo, 
andFe, and toedimoeitionof tnefint twosadei 
'represent^ in Group VIU. Kefidflteff 
predicted alterations A toe atomio 
aeeordanee wito toe etoeUe * 
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Naaat tOearohes t iiiias not, howarer, yet been tba natural landliee, and th*, analogy betwM 
(oond poidble to T^y and gnbataniiate the the relatione eo obteined and thoae lo^ be* 
reedlto now aoee^d lor the last three idetals tween to* molfcnlat weighta ol .2? 

the periodio law in Its relation to atofcio-welght the aojoalled elements are not^prii ^. y ate 
ietermlnationB is broadlyeuggestive rather toan oomposed ol two " to 

Mjcnrately definitive. It may be toat ore long a PelopI^ IB. 16, 1868) <^e^Mn*^ w 
ibe dlsoJverynl the ex^ charwH'bt the ‘t®to 
)eriodi(dty, wto , I*,__dSi 1 JnaSnA\n aviit^! e^bUinK iiLthe numrtr ot 
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mighta of all (ha eftmenta wars whole 
tiples ol that of hTdiogen, whioh he gra¬ 
tified with the primaTjr matter; and in later 
years many have in turn thought to figd in the 
periodio law a warranty for resusoitating^the 
principle underlying Front’s law, at the same 
time either shifting the primary matter lower 
down in|he scale, so that hydrogen itself a^()ears 
as a highly condensed form of matter, or not»| 
attempting in any way i» partioolarisd oonoem- 
ing the prinfiijy matter. ^ , 

Tfie appUcatipn of recent fevelopmwts in 
■pectrpsd!>py,oombined with improre^methods 
ot fractionaiion, has yesAited in the vieV^at 
many ttVonr so-called rare elements at least are 
not strictly elemental (v. Metals^ babe, and 
El^untb). At first si^t the large increase in 
the number of recognised elements whioh thM 
recent work involves would seem Ko militate 
against the indications of the periodio law. But 
rCrookes/0. J. 63, 487) has attempted to show 
that the ner views may fce broughtvinto com¬ 
plete haraenj’ with th^ periodic law if we will 
put admit into (jhemistry the principle of evolu¬ 
tion. Qranfod that the different fonfis of matter 
have been ^olically evolved from a primitivo*! 

lormless " ■ ’ • ■ . 

Mepdelipl 


guid (protyle), and that the units of 
n generalisation are rather ‘elemen¬ 
tary groups'than true elements.then the periodio 
law with its liJhited accommo^tion necessarily 
follows (v. alseiMUls, infra). 

Some attempts ^ave recently been t^e to 
express the atomic weights of the elements by 
means of general algebraic formulsB. \^ile it 
mnst^ auorved that wo ara more likely to arrive 
at rfear views rdgwding the periodicity of the 
elements through methc^s founded on the theory 
of nuifibcrs than through methods of a purely 
geometrical nature, yet many of the researoher j 
so far undertaken in this direotion do not even ' 
promise to help towards the final solution of 
the periodio law. In a few casfo expressions 
have been obtained whioh, as they involve con¬ 
stants numerically equal to some of the impor- 
^ tant constants occurring in the principles of 
ehemistry, may on a more detailed study oul- 
min^ in a clearer understanding of the nature 
of tue elemefts and*- the rationale of the law. 
Mills {P. AT. [6] 18,893; 21,151) arranges aU 
the elements according to their atomic weights, 
and then subdividee this arrangementinto sixteen 
groupso^ He then finds t}!ftkt all atomic weights 
ero iffrolved in rthe logarithifiio expression 
16.p—16 ^9?75)s, in vrbich x is an integer^nd 
p^ the group-iy^ber of the element ransidered.' 
Kiis expressioif orrired at e&pirioaliy is, acoord- 
ring to Mills, such as we should expeetsit^e re¬ 
gard the elafhents as stable, but more or foes in- 
roo^lete, stages jp the polymerisation M the 
prinlary metter aa it oool^. *It ia also note¬ 
worthy that th^^^ve expression, in .that .K 
points to the^ewllteifbe of an upper limit to oiu 
exMing Mjetem of atomic weights, confirms views 
ongiaaUy sz^fessed by MendeUeff. • • 

Oarnellay’s i 


^nds expression in Mendei(fofl^ s^eml^. 

Oarnelley’s equation is > s ^ + ^/v), wh«re 
&>>a{lproxlmat6 aiomio weight a member 
df an aijthmetioal progression depending on the 
seridk to i|^ioh the element belqpgs; ••number 
of the grottf of which the element ia a member; 
and c is a constant. • 

Kxoludin|ithe clients of the first three series 
(typicaF^Cments), the expression lor the atomic 
weights of all the s(her elements Wy be thrown 
into the more donvenirat form 

h-«{3Ja<r9-b V/j), 

wlnre a is the number of the serieiFto which 
thc^ element belongs. In'his paper, Saufelley 
notes the (tlfeTfing points of interest; the mean 
value of ccfi^64 is nearly tllentical with tbs 
mean value of the atomio heats of the ele¬ 
ments. Assume that,e in the above -formula 
actually represents atomic heat, then it follows 
that the specific heats of the elemenls should be 

and this is 


, . , j>i(P.M.[6]a9,97)togive 

a general expression to atoi^o weights of the 
elements is of q^ore interest in that it u founded, 
.M|l OB a ^yveniently assmned and arfifioial 


given by the expression-—, 

found actu^y to be the oase.*lIt shoulO be noted, 
ITomver, that these cofucidences may be purely 
aociuratal and meaningless, being simply tiie re¬ 
sult or the paxticula^ units adofited. D. 0. 

PSB8EIIE 0,H„0,. [1^“]. 8. 6 at 18'’. 
Mol. w. (by Boult’s method) 179t(ealo. 31SJ. 
id body resembling mannite, eocurring inc the fruit 
and leaves of Laurus persea growing in^e 
tropics (Muntz a. Marcano, C.fi. 99, 38; A. Ch. 
[6)3,279; Maquenne, A. Ch. [6)19,6; O.B, 
106,1236; 107, 683, 658; Dehdrain, C. S. 108, 
101; cf. Avequin a. Melsens, A.OC/A. [2] 73,109). 
Extracted by water at 60°, the extract treatra 
with lead acetate, filtered, freed from lead hy<H^, 
concentrated, and mixed with MeOH^-Eormed^ 
reduction of mannoheptose by sodium-amalgam 
(E. Fischer a. Passmore, B. 28, 2228). Small 
needles (from alcohol), si. sol. cold, v. sol. hot 
water and alcohol. Its solution htoomes dextro¬ 
rotatory when borax is added. Does not reduce 
Fehling’s solutiofi or undergo alcoholic fermen¬ 
tation. On oxidation by nitijic aoid it yields 
mannoheptose OjHi.O, and finally oxalio ooid. 
Boiling HI and P give 0,H„ (c. 104°) and 
(190°-200°). HCl yields 0,H„ (93°). An d- 
coholic solution treated with HOI and benzoie 
aldehyde yields O.H„(OH^h),0, [o. 319°]. 

Acetyl derevative 0,H,(OAo)~ [119*]. 
Crystalline powder, insol. water, sol. aloohol. 


Butyryl derivative 0^(0.0,H,0),. 
(o. 800° in vacuo). Syrup. 

Nitrate oA(NOJ,r [188°]. /Made from 
perseite (1 pt.), fuming EHO, (6 pts.]. and cons. 
"iSO,. White needles, insol. water, sol. hot 
aloohol. Explodes when strwak. „ 

FETBOOXHX, The ,]fighest boiling porlim 
of Amarioan petroleum oontains, aooor^g to 
llemilian ]B.* 9, 1604), a hydrocarbon 0^ 
[lAove 800°] orystsUising from brasansin yellow 
laminss. Pt^er (A. Ch. [6] 17, 38) fomd 
earbopetroaens [268^ which yielded 
0„H,0AN|0, [186»] and0„H.30AN,0,[186*]. 
Pruniercalso found, ein petroleum, petrocla 
0,A7,.[103°]yieldir« 0,.&.b^,SV2.E98»].Md 
a hydrocarbon oi.? pw®]. ^alsoPhimialmi. 

c PEtaoiamit iorffooil,! 

(Mteenil ofli^Erdal, 



PETBeueUM. 
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pUfr$,EitwHe lijuide. Petroleom to tho general 
name ^en to tli nttoial oiljr liquids occurring 
in the earth qteciiSerent depths and 
localities. The natnral oil is a mixture orleveral 
hydrMarbons, has a strong bituminous spell, 
but diffeirfrery sonsiderably in its ^sicaf pro¬ 
perties and chemical oomposition.^It is found 
in large quantities in tits United States, in the 
Caucasus, and in the cowitry Bi|uated at the jii 
month of the Panube, in considerable Viantities 
in Burmah and in Galicia, aift li^s been found in 
Persia, the Wtet Indian island^ Italy, parts of 
Germany, Sdlit^rland^lhina, India, Prwce, and 
Englands Its specific grayity ranges llbm -7J to 
I'ltsag^ its colour fmm pale yellow to brown, 
dark green, and blaqh. The foiour of otude^ 
petroleom not only varies ^ith the locality, but 
varies bom time to time in the* same district. 
B. Itedjfood has recorded the colours of various 
kinds of crude petrole\}fli (Joum. Soc. Arts, 34, 
823,876), gnd ^ovibond’s tintometer is dbed for 
determining the colour of oommereial samples. 
Crude petroleum varies considerably in its com¬ 
position,Jihat from North America consisting 
chiefly oT hydroeftbom of the GJlm+j sori^, 
while that from Baku (Caucasus) oonta’q^s m' 
addition the hvdrogeniscd, aromatic hyJrMar- 
bone of the general foimula C„Ifj„ (Beilstein a. 
Kurbatow, B. 13,1818, 2028) and small quanti- 
ties of ofter hydrocarbons JMarkownikpw a. 
Oglobiift, J. B. 15,837,307). Galician petroleuit 
oottains hydrocarbons of tho series OnH^n+t 
and,C»H^, (l!'«and, A. 116,19), and also the 
hydrogenieed aromatio hydrocarbons of the 
formula 0„H- (Laoh|wicz, A, 220, 168). 
Crude petroleum also contains small quantities 


1^6; Peirouum AmendtMnt ief, 1879; and 
T^iation ol fiashmg-poin|witb climate 8* 0 * /» 
1. 471; 0. N. 40, 806; 49,1961* For ealoiido 
Taluos q/ petrSleum, see jleviile, 0. B, 72,196, 
and 68,34& Co>eilioient of absorption of oxygen 
is niglftr for petroHum than for water 
Phy^i Chem. 1, 70). When crude petroleua 


is Uisuljed, the various fractions are separately 
collected and used for a variety of ^mmerciu 
purposes! In Amcric# the distillation con* 


dense’dlpr artificial cold anJ pressAe^^ 
fra^n^which nex# c^mes ovei, havingo a 
density increasing from *636 to *726 W60, ^ 

separately collected, and when i^distill^ ia 
termed ‘gasoline,* ‘naphtha,* and ‘benzine.* 
^’he next fraction consists of oils of 8.O. '75 to 
'84,^ad istnown aa ‘kerosene ’ or ‘photogene*; 
while the residue is distillcd^in other retorts for 
lubricating oils, S.G. ‘Sl-’O, and soli^LporaffinM, 
until cokals left as a residue ooin4)U8tible with 
difficulty. Petroleum ^ther is the fraction <An> 
taining hy^ocarbqps of 8.0^ •626-'666, and 
consists oP^rhigolene* and ‘gasolene,* while 



petroleum spirit or benzoline coiftists ol 
‘naphtha* and#* benzine * fractions^ S.G. 

•m. . •*, .* 

In Bussia the petroleum is distilled m a senes 
of .tills in a oontinnous prooesB,*nd yields three 
fractions: light benzine,8.G."75to ‘gasolene’or 
heavy benzine, S.G. -787; and kerosene, 8 .G. 
*825. *The residue on furtner distillation yields 
(1) lubricating oils, (2) solar oil, and (3) * astatki,’ 
whioh last is either ^sed as fnol o^istilhid at a 
red heat, yielding benzenes .ana anthrE«ono. 
Baku petroleum oontains%nly traces of sohd 
'— the.Onuoaaus 
Bedwoq^, 


cent, in that obtained-— . - 

has also found -05 per cent, of nitrogen in Baku 
oil and 0-18^ per cent, in Galician ozokerite. 
Crude Ameri*au petroleum oontoms at least 
0'008per cent, of nitrogen C. I. lU, izu). 
Sulphur amounts to 1-87 per cent, m ce^m 
Bussianpetrolegms. and is present m that ob- 
taine^ from Oaliforma, luma, 9 U 10 , an^an^a, 
but is absent from Pdhnsylvanian and West Vir- 
gX oito (Vohl,I). P. Wo^man. 

A C J 11891113fl7D- From the variable com- 
WtionKde pofroleum it follows that Us 
?dataity wiU be very d'Serent, the several consti- 
tuents of orude petroleum extending from 
g^us melbera of the matstogas senes to 
ffi, which boa at 400°. As a rige, the 
Mtrolemn»with lowrtt “ ^ 

most Tolatas and inflammable. Crude petroleu|i 
also may contain water and sedimegt, and is 


io AnalynSt* 


an also UBaally*| 


In Oomany the crude naphtha is refined into 
four distinctwroduetB: 

Petroleum ether (40°-70^. S.G. 0'640-0‘660. 
Benzine (70°-120°). S.G. 0 700. 

Ltooin (120°-135°). S.a.0-730. 

ClSning oil (130°-100°). S.G. 0-746-0’760‘ 
(Soheukel, Chem. Ind. 13, 612). ^ 

Further details on petrKeum laWstp’, 

and. fte properties and uses of these oommereial 
products, wUl be found in Thorpe's Diotionabt 

or Applied CiisMisrnr. , 

Barty Literature§-Betoie 1864 ve^We ao- 
onrate knowl^go of the ohepical oons^tion of 
tha vtrious petroleum oils was kno^tUb wUer 
investigations ohieflp recordiM^thepc^ttos in 
whioh the%U had *oen foundTsts physical pto- 
pottieB,mad its behaviour on distillation. 

tjn^o next page to a list oiifie man im- 
portjllt of these laminations. 

AuBaiqiui othouioh. Pelouz* a. Cwiouii 
JO. R. 64, 124: 66 ,* 606; *L62) made a sjwte- 
Thatictoivastigation ol th^PsTfctttlvaman M in 
1864, and sho^ thatitoontalneThydroc^ns 
Tha •olthetomulaO,H„«,inolud^fspresontotiTes 


boilisig-point at too Wgj 
bons, toe oil yielded fa#j 


liu hydroo^ 


and they when 
teaolved toW oiiwf 
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,earbons., Sohorlemmer found small quantities 
of benzene agid its homolognes, and Seilstein a 
KnrbatoS a ^yidrogenis^ aromatic hydrocarbon 
of the 0,H„ seizes, wbion they isolated and de¬ 
termined to be hexahydro-metaxylenb. . 

Phe par&ffin hydrocarbons above allnded to 
tave also been examined in detail, and in many 
caaes thejf 3onstitation determined * 

Jn the neighbourhood of the North American 
oil wells methane is evolved, and is associated 
with ethane ioathe gases which issue from the 
Oe la Mater well at Pittsburg (Sadtler, Am. Ch. 
1876, 98 j Pouqu6, V. B. 67, 10151. hUhane, 
propane, and n-butane exist dissolved in the 
petrol^m. Of the higher paraffins the following 
nav%been isolated: 

C,H,„ n-pentaife, dimethyl-propane; 
O^P„n-h exane, ethyl-iso-butane; * 

, 0,H,„ n-heptane and an isomeride; • 

either mmethyl-diethy^.-methane or 
methyl-ethyl-isopropyl-methane (Sohor¬ 
lemmer, 0. J, 36,319); * 

0^„, n-oetane and an isomeride; 

0,H~ two isomerides exist (Lemoine, Bl. [31 
41,164): 

• (136®) S.O. V (WdS 
^ Bjl80°)S.G.Ja(Kr84. 

0„H— oonstitotio^notknown(160°). PdSouze 
a. Oahoors; (156°) Wurtz, Bl. 18^, 300; (160°) 
S.O. 14 0^68 Lemoine. The solid paraffins 

/H TT ^ TT TT _1_-__ 


6: /. 1861^0 iWarroD, B. 1866,668; 1^, 

830 ;'Wan«n a-^torer, Z. 1868, 228 f Lefebvre, 
E. 1869, 185; SohMlemmer, TV. 16d 111; 
Rmalds, Z. 1865, 588; O. /. 18,54; jfpeaS, 
,431; Worts,*A. 96,873; andTor the ooeoftende 
of tba saine,±ydr0barbons in Iwghead ecu and 
eannel oil, SworiraMer, A. 135,109 t'WiUiams,, 
A. 135,107; a oomparative tablg^diow* 

ing ^ (UBL^hydrooarboiM fdund in petro¬ 
leum, at 1^ witiiling paraffin and reddo^ 
fatty aeUs, Beilstein, voL i. 186.) Warren alair 
Obtained the oleBnes>0,JE^ 0„H„, $nfi O^Hu 
from American netrolettm, ud irsoes of volatile 
henaaae hy&meirbons mid the hydro-bengene 
OOshpounds mAmt ill teueallaa oil have also 
Mm dateoMa in tUa tffi. Canadian petKdenm 
(BWifni» somewhat graatar peroent^is of aro¬ 


matic hydrocarbons, and is fnrtl^ elia^terised 
by its large amount of sulphur derivatives. 

iPht aolion of htat on Amerioan petroleum 
produets has been studied b many observers. 
I^hen the crude oil is^eatM alone the lower 
I m'enj^ers of the Ct,H,a,| series of hydrocarbons 
are ev^ved as gas. 4 s the temperature increases 
the higher paraffin hydrocarbons distil over; 
but pt tile same time vapoun are evolved wfaiqh 
I are absorbable Iqr bromine. Ls BsP examined 
this i^roduet,and found it to Sonsist of bfomides 
of the olefines 0,H,, 0,H„ 0,H„ 0,H,„ 4hd 
that there are isomerio compounds of the higher 
members of the series. Pbey have been sepa¬ 
rated either by fractiigiating ^ bromides ob¬ 
tained in this way, or by their different behaviour 
towards oold HCl. Acetylene and orotonylene 
are also formed, and other less hydrogenised 
hydrocarbons. When the vapour ot'petrpleum 
'ether, or the fraction (S0°-80°) and oontaining 
chiefly 0,H,„ 0,H,„ and 0,K„ is passed through 
a red-hot tube it rields 0,H, and 0,H, and 
hydrocarbons absorbable by brofiiine. Phese, 
according to Framer, ate acetylenes oonsisting 
of erotonylene 0 ,Ha and traces of O^t OsH,,, 
and 0,H|^ , 

Petroleum spirit (70°-180®) oontainl the 
hydrocarbons 0,H,„ 0,H,2! and OJEi,„ and the 
rectifled oil (160°-2^'^ the paraffins from OJHm 
to 0„H,,; the crude fraoti^, however, oontains 
bydrocartons which are dissolved by sulphurio 
aoid. Pbe heavy oil (above 400°), nim for 
Inbrioating purposes, has not been^arefnlly ex¬ 
amined. Vaseiine is the next proouet'obtained 
on dist^ling the crude oy, the distillation for 
heavy oil being stepped as soon as acM vapoarf 
bqgin to be evolved. Little is knowmas to the 
oonstitutiqp of its hydrocarbons. When vaseline 
is not manufaetured the disj^ltion is oontinued • 
until solid paraffin distils om. Phe solid residue, 
rich in oarbon, g)so eonti^ hydrocarbons, and 
in it or in the solid paraffin have been found, 
besmes the higher paraffins, uthraoene, j^ken- 


eiythrene (^hnltz), and fluoraathrme (Pnmisr,. 
*Bi. [3] Bl,ffi93). A hvdkooarbsnjOi^B isomeric 
with aoefmphtbalene, ha also beenlsffiittsd, awd 
theresMmdioationaof the pnsenetirf qtiinonsA' : 
Prom the coke Priinier and Vasa^ have aim;: 
ftooeeded^by (he ation of sidvwts, hiWttilMiK- 
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.-- u. u^ucDCftroons oontaining 

B Tei;rCiigh perog&tfge ol oatbon. 

From s gre|n v>lid [190°-2d0°] obtained 
{famPittsbiirg,and o^e j ‘petrocene ’ or tli% ‘ new 
prodaot,' formed by the dietillation of tl^p residue 
after the otdinaiy paraESn had come OMr, Piuiier 
isolated hydrocarbons which are cIlTed carboz- 
ene, oarbopetrooene, aad thallone. Analysis 
shows that they contain n.o. of carbon, 

tad hate fqrmulss, therefore, ra11|jPg from 
h,, where n i%%ariable but higher 


hate 

(0A)....(0, 

than 4. , 

Oustavson has studied the action of Al^Br, 
and HB^onwe differlut tractions of petroleum 
ether. The lraotion467'’.*70°), and chiefly Hex¬ 
ane, ^e by this treatment«a spl^ from i>id>ioh» 
he obtained an <^ange liqhid u^HlBr,, which 
decomposes abote 120 ° and on addition of water. 

It is insoluble in the hydrocarbons from which 
it is derived, and in C 82 < soluble in EtBr, 
The other fractions give siinilar results, tut not 
such a good yiHid. • 

Beilstein and Kurbatoff, by .the action of 
HNO,, on the fraction (96°-100°), obtained « 
nitro- expound #,H,s(liOj) (196°), and soIuUe 
in KOH. The fraction (116°-120°) similafly 
treated also gave acid nitfj- products, c^Ied by 
the authors triifltvo-isoxylene. • 

Russian petroleum. The Baku oil has been 
{he subj 6 C*«of much investigation, and it app^ 
rently ft a more implicated mixture thifti tisi 
American product. Its density, according to 
Mendeldeil, varies from '881-*886 at 16°, and 
its variation with temperature is given by the 

equation ^ ^ « — [0*0063^—0‘0000016d*—1*44], 

sini the co-eflicient ol variation of density with 
temperatuse can be considered constant for any 
given hydrocarbon. The densities d range be-' 
tween *760 and *900. 

Baku petrbleum gives oft a large volume ol 
inflammable ^as, and leaves on distillation a 
vaseline having all the properties of the Anmn- 
product save that its nensity is ^higher. 
The low-boilingmortions of the oil conttun some 
hydrobarbons d the CbHj,,, series, and marsh 
gas is evolved in the sieighbouthood of the Cas- 
piasi Sea; but Schntzenberger and lonme 
found that the tnaior portion of the hydro¬ 
carbons present wer * oharacteneed by great in¬ 
ertness, and had » oomposition represented by 

Sge 

tam^ncluda^t the«> 
^Sc^boBS which are 

SS^thtaiWK'^ *» 


Ihetically by Wreden (i. |B7i M), who leseribod 
the foliowi^:— 

* hexftbydroben*&e, S.G. *76(69^; 

0,H«, hex Aydrotoloene, 8*0. *779 wV ); 
and C,H,„ hexahydroisoxylene, S.O. •771 (117®).'* 
Benst^ a. Kurbatoff hav|{ found the Uo- 
merio hexahydrometaxylene (B. 18, 18W $ 

0. 40, 169; also Markownikofl ^ Spady, 

,B. 20,*1860) in Russian petrolet^ and enbee^ , 
quent ix^estigations hOTe established the pw- 
senoe of a s^es ol naphthenes ftom Omn to 
MarkownilAfl (A. 284,89-116) hfs alw 
obtamed similJr results, and Ims showp ^ut the 
naubtUlffKea are the'ohiel constituMts of fthe^u 
boi&g below 800°. The fraoffon dtetillmg 
(210°-330°J under 20 mm. also conjoins a large 
j percentage* of these 

•addition, he isolated in the fraction (86 -«60 ) 
the* foUoi^ng aromatic hydrocarbons: 0,^0 
cAcH,), C,H„ isoxylene, p-xylene, 0,H„ 
pseudo-cumeno and mesitylene, 0,*!^ durenoi^ 
isodurennmnd another (diethylbenMn^), 0,,H|« 
diethyl-toluene and isomerides, an^hydrowbgns 
of the formul® OnH,, retyrene?), OnHjp 
and Markownikofl ani! Oglobine, ftoift 

tfte fraction (210°-330°) under 20 am. obtained 
evidence of th% presence ol oxygenated con# 
poUhdB of both acid and neutral chaAotew 
[21 41, 268), and obtained a denser laphtRene 
Engler has also conflnqpd the 
of mesitylene and psoudo-cumej,e (B. 18,22M) 
in Caucasian petroleum (v. also Le Bel, 0. B* 

103, »)17-1019). • , * L u M. 

Aschau has isolated from the Baku ou, acids 
of low carbon percratage derived feomhoxa-, 
hepta-, and ooto-naphthenes. toem|pt»- 

uaphthene carboxylic acid *y and HI Im has 
Tirepared an octonaphthene (117°)nndffl ^42mta 
* 8 . 0 . 3 0'7706, identical with that obtained ^ 
*Markownikow from the Caucasian oil (B. 

2710*, and Zaliftieoki, B. 24, 1808). On tiie 
formation of ^id compounds in petroleum ». 
Zalozieoki, Z. f. Angsw. C. 1891.410. , 

The oil ol still higher boilmg-pomt consist! 
of nsphthines 0,,H„-„ or hydrocarbons pr^ 
bably derived from the naphthenes by the high 4 
temperature, together with G„Hjg.| hy^oca r- 
bons and about 10 p.o. of true ^enzei^ioia- 
pounts, which are hoiBologuei of aty^ 
When the naphtha residues are distilled at t^ 
peratures above 400°, diasooiation of the ^ 
boiling products tal»i 3 pla», and tata low- 

kJU.E"** 


.8877 JM9), but Nobd 
Irntura tot maximn-^ 


484°.337°e^erg, A B- , 

gives 400° as the best temp - - — 

disSfoiAon (B. P. J. 266. 
brothirs obtain ftenzene, naphtlmlen^ ana, 
^thmeene from their peWlem^gerndtaz M 
(B. ‘B. d. 246, 42^82). ft 

Ifatbal^ have studied 

upon Russian tet-oieum. TheJ^d tlmt,^ 
Ufwstion (96°-100°) is oxidised WsueouM S»4 

kofl a.'^glbbin. isolated ^ BboTWStati 



at ' . n|ipf%seiC- 

bydnxsalbaBf ehiefly^ tiMtiBg (ha aara^ 
fractions of the oil intn conoentrated H 1 SO 4 ana 
■apantiiig fte anlpUbnaiaa pnidaoed. Abott 
16-30 per cent, ot (ha fraotiona(180°-880°) is 
' eoDverted into these aolphoaates. Ohieajniono- 
aod di- aoids deiived irofi the h;dr%!arl3>ns 
0 ,Hai-|i QiHfi-d OAm-it and 

OJSs,-,r Iha naphthenes an not attaoJAd by . 
oono. B^O„ bnt faniDg aeid eonTerts tlfein into j 
lasins. The prineipol ^phonates isoiated are ' 

0|,H,|SO,Ha8 isomers j,^,,S0,H,0„H„S0^, 

0,^ jsO* •0„H„SW and^ 0,^„S0JH. 

Sobntzei^beiger «as shown tflLi a bright-red 
heat dSbsodates the low-b^ing naphthKisg into 
bdnse^ derifatives, wltile a doll heat determines 
(he (ondbtion ot bntylene, and orotonylene and 
its homolo^es. The oil obtained <trom Tiilis 
appears to be intermediate in character to thali | has advanced strong reasons tor believing that 


paiRdauiB aontslns «im»l}<ta«k%«lA l|gi« 
body resembling (ha alkabids (W, a, illS}i and 
Weller has also detaoted tm jfrasanoa ot bases 
ifl th# yellow oil (S.O.^) obdhiad from Saxon 
petrolsnm (B. 80,3008). On the Galieian petro- 
lesnfinSiutry e. Bedwood, S. (L /. 1803. 

BrnwanraTBouEniihasonly Men impertaotly 
examined. Bomanis bps fonnd gases, oensaaa, 
and solid paraffin in^Uie orode oil and 6 p.0. of 
solid paiaffi# in that refined at Bangoon. It 
Bolidifie/at 84°, apd has a S.(}.*86-'9. Brom 
another distriob in Burma [Arrs^n) a mineral 
oil is obtainedcwhioh contains benzene^and ito 
homologaes, but does noS solidity.* Im B.O. is 
alee lower. -825 (0. Ak 69,^98). ' , 

1 , jf/u origin of jgetroleum. —^MendeMR has 
' given considerane attentibn to this snbject, and 


oi the American and Bakn products. Beilstein 
a. KurbatoS (C. f. 40, 1020) isolated from 
samples of this petroleum, n-pentane, iso- 
'pentane,^d a butane in ^e (30°-36^) fraction, 
a hexane anS ^aphthenes m the (70°-75°) frac¬ 
tion, and a Ifbptfme, benfcn& and toluene in the 
(96°-100°) fracfion. They idso ob^ined from 
this oil, by the action of HNO„ a dhiitro- coiA- 
found C,H,(biO,), [96°] (v. also Le Bel, C. B. 
IQO, lOlSh o • 

ffhepbtroicnm found in Germany and Galicia 
is characterised by a large amount of aromatic 
hydrocarbons, and Kraemar a. Bottcber hold tfiat 


mineral oils have not been produced like coal 
from the deoompositioivof past vegetation. He 
believes that it is foijned in the depths ot (he 
earth beneatji the ve^ site on wiiichfit is found, 
since it cannot be wg^er-bome. The absence of 
any large masses of organic matter in the oil 
districts negatives the vegetaHe originecf petro- 
lOam. Ill Europe' the dll wells belong ‘to Ter- 
tiaiys^ind late geologieal periods, but in America 
and Canada the oil-bearing sairis are found in 
the Devonian and Silurian formations, and hence 
below the oarbomferous bed£ The beds alSb 
always run parallel to maaotain ranges, and 


thehydrooarbotisofGerman petroleum and Baku ; Mendel^efi believes that water has found its^y 


through the fissures formed at^the upheavaf of 
these ranges to the heated metallic carbides 
below, resulting in the formation of metallic 
oxides and hydrocarbofts, the chemical composi¬ 
tion ot which depends upon the conditions of 
temperature and pressure under which thejsare 
formed. This origin of petroleum is„supported 
stances; gases CH„ CO, CO,, N, C.,H„ an^eby the frequent presence of sulphur in crude 
homologues; in the first fractton (below 150°) - oils, by the asphaltene containing a mineral ash 


oil differ from coal tfr and shale tar oils aoly in 
the relative proportions of those hydrocarbons i 
which are attached by cone. fi^SO, and HKO, { 
(B.2(lf696-«)9).. • 

i^ler has mad^a very systematic investiga¬ 
tion into the composition of the German oils, I 
and has ifolated oHdentified ^e following sub-*j 


0,H„, 0J3,„ and C,H„; in the fraction (100°- 
183°) pseudo-enmene and mesitylefie; and in the 
higher-boiling portion solid paraffin. The oil 
from Oelheimer and Wietzer contains saturated 
f hydrocarbons, naphthenes, bnt no solid paraffin 
nor volatile products below 150°. The Tegem- 
seegUws especially rich in aromatic hydrocar- 
bonslEngler, D. P. t. 267, 550-670; 692»597; 
268, 76-90). Engler has also detected phenols 
and fatty and oleic acids in many specimens. 
Bonssinmult has Celso isolated from Alsatian 
petrolewi, petrolene, and a black colouring mat¬ 
ter simyar to that'found in Al8lR.ian bitamen 
and in Galepim oil (Le Bel^ Bl. 1888, 359). * 
Oaucun rETBOLEnu coq^ains hydrocarbons 
of the O.Hn+i Ihd series (Freund, A. 

*ll6,01). It has also been examined b;^IaiAho- 
wios (A. 280’ 168), who findg in the low-boil- 
*ing fraction (80°.U36°) the following l^dro- 
carlxms: (60°)t )^pentane (37°), | 

hexane (60°), »-hriptane (99°), ennane ^148°ljw 
S.G. V -742, tirti decanes (162°), 8.G. « -7187 1 
and* (162n.» S.G. ** -7324 ; .benzene, 
toluene, xyune, and mesitylene, but no dlefindt^ 
Brom the high S.O. qf^the benzene fractions he 
also infers the presence «t nsfhthenet (hexa- 
hydro-toloens and bexabydro-isoxylene). Paw- 
Imki has llao fonnd 8 p.e. ef aromatio b^dro- 
earbons, principally beiazene and ^xylene, in 
'fH^ian oU. Aooording to BandrowAi, this 


consisting of oxides of Fe, Al, Cuj Oa (Ag), and 
by the non-satnrated nature of,many of the 
hydrocarbons. The occurrence of petrolenm in 
the lavas of Etnt lends additional support to 
this theory (Silvestri, O. 1877, 1). Hoefer, 
Engler, Leopold v. Buch, Starry Hunt, and 
many geologists believe tlyrt petroleum has been 
formed by the decomposition of organic matter 
ot animal origin, and odvanep the presence of 
nitrogen compounds and' direct experiments 
with animal fats in support of their view. On 
the origin of petroleum see hleues Win-terbuch, 
iii. 39 ; Byasspn {U. 8. 1876,1077^; MendelSeff 
(Bemu Scimtif. 1877, 409); Anderson (B. A. 
addrat, 1889); E^ler (B.ei, 1816-1827) ;Hoefer 
(fUirurdUilindimnt’m Bolley’a Technology)•, 
nioziecki (D. P. J. 280, 69, 86, ISSf; Watson 
Smith (^O. r 10,979). . S-B- . 

PETBiOLBlTHIO km t, ^NDXCSNOIO som. ” 
FXirXHKOFEB’S SBACnOV. A blood-red 
oriour 8n warnting with oane-sngar and oono. 

The colon vs produced by the bile aoids, 
oholu acid, ai^ many other bodies. Furfur-, 
aldehyde may m used instead ot sogor (Mylios, 
B. 11, 492; «. llso voL L p. 608). « 

, PBOCItOAKIN V. IdjraasioBiir. 

FXinSB. An aUay of Fblufl Snt »(Ui 
vol.ji.I28. - * 

JrHAOOKQI«. Paonins. . ' 

. ^HAOUllAmiXS 0. Ikos^ 



^pSl^ANTBBiLQmNONS. 


m 


VU 80 L e,Afi, [ 190 “]. W,- 8 fll( 8 ‘'in« 

< p.«. (nlorofoim gqbtion. Found in thd buska 
o! peaa (Piium (Likeinik, B. 24,188). 

OionpB of tablet (from alcohol), insol. wSter,*v. 
■oh hot alcohol and ether. Oires a pur^e colour 
on shakiag its ^orotorm solution »i w {1^0, 
ofS.G.1-76. * 

PHBUiiHDEEHE. (A dextrorotatory modi¬ 
fication of this te^ene occurs in oil of elemi, aJ 
loTorotatory ,variety in AuBtralm#«jfcalyptus” 
oil (Wallach, A. 246, 234).,eTbe dexnorotatory 
variety ocenr|%l 80 in the seedstf Phellandrium 
ogtmtuytw, a^din oil of fennel (o. Temenks). 

PHSirAftSnmio* acid o,^,fNo„ u. 

^ 7ami°. 

,iiP10). 

-- -„ ^—,1-aeetio acid 

(Salkowski, S. 7,162). Prepartd by digesting 
phenyl-acetic anhydride wife glyoocoll and benz¬ 
ene (fiotter, J. pr. [2] 88, 97 i B. 20, 84), 
'White laminiB {from i^ter) or cubea (from 
alcohol). *On1iitration it jgveBp-nitro-phenaoe- 
turid acid [173°].—CaA'^anq. B, (of CaA'.^ 3 at 
A. ao.—Air,'' 


11°.—CuA',aq.—AgA': amorphona insoluble pp. 

ethtrU^'. i80'6°]. Needles* 
Ethyl ether [7?“]. Prisms. • . 
n-Propyl-ether'Brh!. [31°]. Plaffis. 
Amide [nV^. PearlJ tables. • 
PHENACONIO. ACID. A name given by 
tjarius to«» mixture of maleic and furaario Ucids. 
PHEHACTL. ‘The radicle C.H 5 .CO.Cir,;. • 

• DI-PHENACYI-AOETIC ACID v. Di-bbnzotIi- 
isoBOxnac acid. 

Dl-PHEHACTIi-ACETOACETIC EIHEE 
(CH^z),CAc.COjEt. [^°]. Made from aceto- 
acctic ether, fNaOEt, tnd phenaoyl bromide 
(Paal a. Hoermann, B. 22,3225). Monoclinio 
cr^tals, si. sol. cold alcohol, v. sol. CSj. Alco¬ 
holic NHq at 125° forms two bodies [136°] andT 
[192°]. , •’ 

Mono-oteim. [63°]. Flakes. 

Di-occirt. [63°]. Flakes. 

Tri-oxim. [08°]. Flakm, „ „ „ - 

Di~phenyl-di’hydrc^%de 

r88®-92^1. From the ether am phenyl-hydrazino. 
PHENACYL-o-AMIDO BENZOIC acid. 
Wormyl Serivativs ^ , , 

C!H^z.N(&0).C.H»C0,H. [184°]. Got by 

oaiaising quinoline phenacylo-bronude wth 
KMnO, (Bamberger, S. 20, 8342). Tables (from 
alcohol), el. sol. cola water. „„ „„ 

PHEHACElAltlllE 0,H5.CO.CH,.NHy 
K.Amido-acetophenone. Got by decomposing 
phenaoyl-pfilhalamlo acid 
?IClAq (Goedeokemeyer, B. 21, 2687^. 

Vetted bUs, into o'" 

[188°].-;B'^t01r [0. 210°].-B 0^Njp,. 

AOm 

YteSrCH|;.CH(0^..).CO™°]onh«iting. 

ilNH^oXog fe 

EthyMher . OU. 
^^lic^MWI-AOEnCIJilEB 

/te-BzKteBz.OO^t. 

r! a^^Made from s..bromo-*oeto- 

SUSima tt^wn bmaoylwujfto ether (^pf 


L Pui*B. 21, 1485,JOSS). OtyatAi (from 
Aher), inaol. water. With aqueous potash it 
fives benzoyl-propionic tcid; while alcoholic 
potash,yield* OPhiC.OHBz.COJa [186°] and 
0H^z.tlH^z [146°]. 

opEPHAOPIi BROMIDE v, m-Bboko-aoito- 

rmtnoNS. * 

BHEEAOYIi CSCLOBIDE o, w-OarcBO-Acaro. 
phenoUh. . • 

PEHNACYI) 0YA)fID£ v. BmoTn-AOXio- 

HZTBITB. _ t a 

DI.PHE]S%Cn«A0HI0 tm «. Ci-bir- 

ZOYIrDi-HETHAt-IIALONIC ACID* ^ * 

. lagiKACPL-PHUIALAHIO AOHT • 
CO,fl[.CJI,.CO.NH.OH,<».O.H,.*[l®)°i 

by the action of alcoholic potash on^nenaoyl- 
phthalimide (Qoedcckomeyer, BT 21, 8686). 
Needles, insol. water. Decomposed by boiling 
Hf^lAg i^to phthalic acid and amido-aoeto- 
phenone. • 

Phenaeyl-pbthalimide 0,H,:0.,0,:N.0H,Bi. 
[107°]. Made byhejting «-biomo^gtophenorib 
with potassium phthalimide at |o0° (Goedqpke- 
meyer, B. 21, 268M- *Dimetrio plltes, sol. alco¬ 
hol and etJfcr, aldbst insol. wflter and ligioIUA 
• Phenyl-hydraeide < 

C,H,0,.N.CH,.y(N,pPh).C,H.. [166°]. Orsr*e 
needles, insol. water. a* * 

PHENACn. SDIiPHlDE S(OH|lOO.CI|Hjr 
[77°]. Made by adding w-bromo-aoetophenone 
(fOO pts.) in alcohol (400 pffi.) to a solution 
of Na (12 pts.) in alcohol (400 pts.) saturated 
wit^S (Tafel a. Moritz*B. 23,8474). Prisms 
(from hot alcohol). Itednoes Fehling’s solution. 
Fields a di-oxim [161°] and a diphenyldihy- 
drazide [147°]. • • * 

PHEHACTL BDLPHOCT^iJIDE 
0,H,.C0.CH.,.S.CN. Su^hocyanoacetmhenoM. 
[74°]. Made by mixing alcoholic lomtions of 
barium sulphocyanide anda-bromo-aoetophen«»e 
(Arapides, A. 849, 10). Needles or prisms, y. 
sol. ether, insol. water. Hot HOI converts it 
into CHjBiS-CONH, and finally oxy-phenyl- 
thiftzoles 

PHEHACTL THIOCARBAMATB 
CHBz.B.CONH,. A very unstable body got ta 
boiling phenaoyl sulphocyanide with cone. HCIAq 


until crystallisation begins (AjppideSiBgA 249 , 
121 * Yields oxy-phenyl-lhiazole on boiling with 
HOlAq.—B'HOl. [c. 177 °]. Silky needles.— 
B’Jl PtCI.. [ 0 . 200 ]. Yellow erystallinepowder, 
PHEHACTL TJlTriDWE v. Twm-AinDO- 

^""Bhphenlbyl^-tolutdiirt 0,H,Ms.lK0H^z), 
[ 166 °]. Formedr from p-toluidin* apd m^rorno- 
acetophenone in^Toohol (Wtoann a. Donner, 
B 23 , 168 ). Needles, v?Bol.iiloohol. 
»P 3 HlHAMTLAinHB o. Ajjpo-Aim-BlfSs- 

"'^iphenamrtamine N 9 ( 0 ,Hu 0 Ai )8 

t Ikirmsd, together witP' 8 inido-iB<»m«-bw*- 
ene •OA(atH,,).NH, ( 260 «)a by 
0 H,(OiH„).Oawith ammonia^ ZnBr.W with 
•ZnCBMd NH.Br or NHjOlt the n«d betag 

T8°tS2Tp.c.(lioyd.H.ao;il«7).-to 

Ot^O, 4*. 

SMo* ■■■ *' 

0 ,H ,.00 “ 




HoL w. 808. [J92<1 



(»1)OWJ60»). jromi|l 
b mddising the nddiw left after erapot^S 
the alooholie wsehiogi bom the distillate gotb 


£ SS' », P'-l* ««« (» Pts.) and 

55^ orystallieing thep*odne«rom 

it IM tSf” f w'*' B. "6.988;, 

• tSS’i X adding a eolation* of OtO, 

Bolntoon of phenanthrene in 
HOAi^Omb^ B. 6, lwi;»A. Itfl, 189). The 

‘■y «’•'“*" ^ Meow 

N^», foUowed by ppn. |yith HOI and*Oipr^l. 
haihoi^ boinf'HOAo.-J8. By oxidising erode 
^enanAene (Sioo-Bdoo),. the foUowini bodies 
j>^ obtaided at the same time; 9nethyl-an. 
thMiimone, diphenio acid, oarbasole, aoridine, 
““g"‘P“™yI«“e-i8tone (Ansohata Sohi^ta, 

PrnpirfMS.—grange needles or prisms (from 
wlventsl wr tables (by ^blimation). almost 
“•?" cold wAer, Si. sol. hot water and cold al¬ 
cohol, m. soE hot alool*3l, ether, HOAo, and 
bansrafc Cono. 11^04 formrfa darhtgireen solu¬ 
tion bat doep not solphonate it, even at 100”!' 
A^lafaon ot phenanthraqoinone (-1 g.) in HOAo 
(M 0 . 0 .) wpd with toluene (4 o.o.) containing 
motnrl-^phene gives on shaking with BLSO, 
(16 a blaish-green liquid which, when 
po^ into wa^ and extracted with ether, im- 
pa^ a jmrple^jolour to the ether (Lauben- 
h^er, B. 8, 294; V^eyer, B. 16,1624).eThe 
cdounng matter 0,^,^0 formed in this re- 
anthraquinone on distilling with 
'**8). A solution 
of phftiMtl™nmon^ wet ether when exposed 
m ol^ tubes to direct sunshine is readily re 
duoed to'pheimnthrahydroqninone, with forma 
tqm of aldehyde (Klinger, B. 19,1869). 

Heae(iow.-.l. Oxidised by thromKocid to 

Alkaline 

KltoO« gives oxy-diphenylene-aoetio acid and 
diphenylrae-ketone (Ansohata a. Japp, B. 11 , 
218).—8. Placed to dihydride by warming with 
fOMu SOr-^. Sodium-amalgam acting on its 
aMbolu solufaona forms diphenic acid [226“] 
aqueous NaOH yields 

Mdes oxy-Aphenyleno-aoetio acid, 
iphenyl^ ketone and flnorene alcohol.- 

^"*Vt '“raw diphenic 
,aoid, the ^lubon meanwhile giving out phos- 
on shaking (Laoholitoh, Sf 16, 

l*ado^ ffl-pheiwj 0 ne.ketone is fonped (Wit- 
is?? «>2).-& DistiUition 

«a ^soda.fa^ gives diphenyh Wh«Si the 
•o*t^e is 1 ^, flnorene, flao|ene alcohol«nd 
a^cn^enek^ne are e^lonned.-9. IhW 
8iTca 41nirene«and dl. 

'^90)«—10. Diqt^tion with iine-duit fidit 
■“11. An ethereal solution of 


ate recftngiilar ,plat^ ‘fisifll 

; bwsene mayftnsedaadilasiiL The 



ptediM 'di-eUoio-piinaaBwnnis ' 
oTiMUiMd ben hwuwas,a j^naU- 
^thoaghn440®it begiaa & grt taowa. Alkatfy 
oljnveh it Into phenanthraquinone. Shaken 
vn& acholic potaOi, It is oxidind to diphenic 
Md,8ilMd^ntion phosphoteseing ifleunHiile. 
Iron and sSetie acid reduce it first to ehloro- 
phenanOro^ ^ ^ 

phenan^ne [149«]. ‘ohloro*- 

phenan^e^ be recrystalUled bom glacial 

phdSianthraqulnone. * Phenanthrone mart be 
^ystaUised fiqfit,^roni gladal acetic amo^ then 
S2’‘?.„"^i?'2“'8e*(B. Laoliovitoh, /. pr, [aj 
2^68).—18. By exhaustive ekl^nation with 
DbOl, it yields percMoro-dlphenyl together irith 
a very sn^ quantity of per-ohloro-benzene 
(Mere j» Weith,B. 16»9870).-14. Bspsotc ofefa- 
Apde (free frem HQy) at 860® fonns Untalquin 
o/pWti<hr«.M 0„H„0 [829®], which ci^tal- 
itfes from C8| in rectangular nlates and vields 
I ^*<5® and ^hemmthrlqnmoQe^ o^da< 
•tion. It givesoir no gas with ZnEL, hence contains 
f? wi^*y^ <^^PP “stWUcock, & /. 87, 661),— 
15. Heating with POlg followea by addition of 

waten forms JOPH). 

ha flelh-oolonred plates, sof. water, dlcohol. 

86 ).— 16 . Aeetoo-e 
Jv TT « , ecetone-pheoanthraquinone 
SAA (ral. 1. p. 88). By the action of 
on this body, a small quantity ot 
I ** form^ (WadsWbrth, 0 . J. 69, 

105).--17. Ammonia passed into an alcohqlic 
1 Klution forms phenanthraqninonimide 0 ,,H-R‘o. 
rOn heating with alcoholic NH, in sedSea tubes 
mera are formed diphenanthrylene - asotide 
two compounds 0„H,,N,0 [282®] and 
,*^"5 ®“<* » compound 0„H,.N, [above 
^ * AnschOte a. Schnltx, 

« j®- 1*> 18*1: Sommamga, 

^ 146; Japp,*0. /. 49, 846; 61, 98)7— 
18. Bomoie aldehi/dt and aqneoqs NH, at 100® 

quickly forms 0„H.,N0 o^. 0,A:0,<;^bph. 

piis'benzenyl.amido-pheaanthrol’ ciystallifba 
from benzene in tufts of silky ntiedles, [202®], v. 
sL sol. alcohol, sol. cone. HOlAq and eono. H,SO, 
inthont change. It yields benzoic acid and 
gtoanthraqninone on oxidation. HOlAq at 
^ forms beneoio acid. It does*not act on 
Zi^L(Jqpp OV. 87,666; 89,296).-19 .Ouminie 
aidehyde and NH, fOmUi in like manner, CnmenyU 

cmiio . phenanthrol OJEI,<^>acf,H,.{VH, 

, [186%oiys&llisingbombenz«xa-ligrohtinsilky 
needles, and forming in ooncfBLBO. a yellow^- 

and aqnsons NH, 
fflra ^c^tallising 
.tenn ii^yl a&hol in neadlas (3, a. W.),-* 
in <***M*^(1 «oL) tad 0^ 

““tAq forfli, on wum^, o-i^-hpiisnyl-dt 






















PQSNAirrBiUbQCOlfQ!^ 

17(1^ it tt. fol. aloobol, t. ioI. HOM- It 
UhoItm SntoiliM ^HAq, and is ppd. by CO^ 

Boiling alooholi^ p^sh gives salioyUo aoid. 

BOlAg at 200° nas no action. BzCl yislda % 
lenzojl derivative [220°].—22. o-lpihoxy- 
Mnsoio aM<i>pd 4 ( 16 g.) heated with pheziacfhra- 
ininone (80 g.) and eioess of NH/kq at 100 ° 
leposits yellow crystals oiO„H,:N^:O.C^,OMe 
,208^, • while the nio(jier-Uq^r contains 
^uH,^^^0.6,H,OMe* which oryafkli aes in 




whjjh . 

vhite needles, jpaol. hot benzenea(Japp s.Streat- 
'eild,C. 1^.41,164).—28. p-Oxy-bmwm aldehyde 
vnd aquejas Sft, iormJi-oxy-benzonyl-K-amido- 
)heiym&rene [abov% 860^, oryatalliaing fftm 
10Ao*n slender needles. ,It vielde an aqctylJ 

derivative [206°-210°]*(J- * S.).—2# Aldehyde- 
ammemia yields ah amorphous bdio (J. a. W.j.— 
26. Alcoholic melhylamim forms, on warming, 

’ • yellow hryslals. The mother-liquor deposits 
C,^„N,otO„H,(NMe)„ crystallising inoolour- 
less priam^[l88°), and yielding B',PC3, v. sol. 
water, and B'HNO,, B'jHjSO,, B’j9aC,0„all crys¬ 
tallising in needles (Zincke, 5. 12, 1648). -» 
26. Eih^kne-dianlhie&ai HOJtc form the azinc 

0„H,<^g>OjH„ which crystallises from akgihol 

in needles [181°|j. It yields a platinociloride 
B'jH.^tCl„ nearly msol. alcohol (Mason, B. 19, 
rt2j 20, ^).—27. Propylat^iamine yields 
0„H,^ crystallising in neeolea [128°]P and 
yiq^ng B'^H^tCh (Strache, B. 21, 2362).— 

28. Trimethylmf-ddamim forms Oi„H...,NOj, a 
lemon-yellow powder, not melted at 250°. Its 
alcohol solution is coloured violet by acids. 

29. Teira - anMo-phciMziiie and HO Ac give 

^.h.4>oa<s>ca4>c„h., 

a grwn onrstaUine pp.» forming a bluish-green 
solution in H,SOq, changing on dilution through^ 
red to orange (Nietzki a. Muller, B. 22,460). 

30. Pftettyis«*-o-{2iawine gives phenanthrazine 

[217°], insol. water, v. sol. 
alcohol (Hinsberg, i. 237,340f.-31. TolyUne-o- 
diomipe forms. 0 „H,<^^^ 0 ,HjMe [213 ].— 
82. Heating with acifantide and HOAo forms 


t^pa yellow needlw. 

dumine givel an isomeric azine [14i4°].— 
St. (6,4,2,l)-Bromo-foIulshs-dtamtns u HOA* 
forms 0 ,.H,:Njl 0 ,H 2 MeBr mysfalllsinghl 
yellow needles (fiarfmsao, 3. SB, 1060).— 
38.*i-H-amido-tmim (from chiyaoidum) 
yields C„H,:N.;0,H,NH, al brown crystals 
, [179°! C. i 49,402! H«dm).-89. Aeeto- 
uicefic ether forms, in presence of KOH, pne^ 
^anthroiylene aoetoooeti# other Oi^nEtO, [185^ 
oryetallising in white gpedles (Japp a. wtreat- 
foild, 0. J. 4S, 27).*-40. Acetoift and 
form* 0,.H,.NfJ, cwstalUsii^ in qplftrleas 
lamim^fo. 130°]. this body forme a*VoUow 
solution in HOlAq, which deposits a Mjk-biue 
Bubstanoa and gives. On addition of wafer to me 
filtrate, neCBles of 0„H„0, (Japp ..^treatiiud, 
S0./.41,272) 


Con.k.uilims.-0..H,O,NaHS0.2aq. Sm^ 
colourless plates, y. e. sol. vater, which slowly 

e* .. ..... —— A . v-v A f'Z^AAO'V 


UViVUitCBa MZUtreo, V. 

decomposes it.—(C„H„0^jHgCyj. [2^ 3* 
crystals wi^ green liutre, deposited f»m a nor 
saturated* solution of phenanthmuinone %na 
HgCy, in acetone (Ja^ a. Turned 0. */. 67, 7). 

, - (0„H,0»WHgOl*. ^ [223®]. Rid prisms (from 
L billing acetoiw).—OnHgOjZnClg. l^rk wddis^ 

' brown needles got by ^ding a hot solution oft 
ZnOU in HOAo to a hot solution o* 
quinone in HOAo (Japp a. Tnriw^ 0. 67, w). 

Hydroeyanide 0„H,0,(HCN),: tafte of 
needles, formed by action of 3O.0. HON eolu- 
tion. Decomposed by heat into component^ 
Conc.eHCl decomposes iUgiving off CO, and 
forming 0„H,NO [241»] and C,.H„NO, [188°]. 
The latter separates from benzene m slender 
needles. Both diB#lve in sqdirzB carinate, 
expelling 80.; the oompoqpdl241°] proddbmg 
, C„H„HaNO,4aq, and also ‘I*® 
ho,,H„NOJ^a7aq whence HCl liberates 
j t,.H.NO (Japp a. MiUer, 0. /. 61, Mb 
Mono-oxim OnHjNO Ae. (j^*'oo 
1168°]. ForiSed by boiling pbenanthr^uinone 

with alcohoUc hydroxylamine hydirohloride fM 

an hour (Goldschmidt. B. 16,2178). BmaU yellow 
needles, V. sol. hot alcohol. .gK- 

with metaUio salts (Kostaneoki, B. 22, 1M7). 
Boiling NaOHAq 

H^fla forms a blood-red Solution and at lOO 


ae. unu-ug —J.-. IH^fla lormsa mouu-.... — - - 

the* azine 0 „H.<g>C„H., crystalUsmg m j S^verts it into diphenjlene 

... M •» .31.- rAA/kOi afti mnilinA. 


yeUowish-brown flatleedles, [400 j, sol. amhne, 
nitro-benzene, and phenol (Mason, C. J. 56, 
qOS). _ 83. Baphthylene - (1,2) - dwjmine yields 

0,A<S>^A (Iieaokart,B. 19,174).- 

84 Phmyi - mphthyUne - (l.^'- diamtaf.boiled 

eboOing potash len|ratea 0„H,<j,jp,;(OH)> 


converts it into aipneuyAouc -- jt' 

amide. HCl. Ac,0. and HOAo at 100° convert it, 
by in'ra-moleoular jfiange,einto a w^ base 

[ 217 °], probably and fco form 

prUms [92°) (Wcge% 262 17)e e^f.0 fotM 
ri u w n xirvfitftllisins m sm^lbbrowniMi tsblcs 
Wn^7tosr&T<r ether (Zinokeh 

1, 


VrUAwaa 3 a* 

fnrmA ft blUS SOlUtlOn lu a. V Klfeyer. ivvoi* miuia.’w'"--" 

.tVl0° form.the.mihydrj#. 

which oryatalUBeem,liW8i^a^“-|'^ 
KaOHAq- A soluti^ ot Ite dioxuM in HVIM 



m 




•nd Aelb utnntad HOI In the mU glij^ 

(be acetyl O^^SnOAo s®?®!^**** O^JIc-OH" » PJt«itanthr$guinoH* 


bom alcohol in minute oryatalB fl84^. 

Phinyl-hydratide 0^uN,0.* [165^. 
Formed by wanning an nlcoh(mo aolntioif of 
phenantfaraqnino^e with aqneons phenyl-hy- 
draaine hydrochloride (Zin^e, B, 16, lS64). 
Bed neldles or platea (from alcohol), ^ives v 
violet solution in H,SO«. < 

DAbToms-pheuaatuaqninone 0„H^r.,0r 
ra#0^ (H.); t2S8®] (Oatefma^, B. 7, 1090). 
ilade if heatii^ the qumoneWith%ind a 
litUe Vater for six hour% at 180° (HaFdt^ A. 
167, IBM. Tellow nobles (from HOAc), stfsol. 
alMhol.* Yields di-brome-diphonyl dicarboxylic 
aciA on oxiBation by chromic acid nfixture. 
Nitro-phenantbraquinone , 

[l:4:2]oA(NOJ.^’ romAd from the 

quinone and boiling HNO, (3.0.1-4) (Ansohfitz 
•(L Sohullls, 9,1404; St^sburger, .r.,16, 2346). 


ilatep (from HOAc) yielM nitro-di- 


i-phenuthraqulnone. [282°]. Made by 
ohloro-phenanthrone with nitric dcid 


O^inge 

phenyl dio^Soxylic acM [217°] on oxidation. 
By oxidation of^a)-, (8)-, add (y)-ilvtro-phenan- 
threne with CrO, and HOAc there are formtd, 
^o)., (8)., and (yj-nitro-pbenanthraqninones 
[M5»-22«>> [260°-266°],and [263°] reepeotWely 
(^midl> B. 12,1156). 

HitrO' ■ 

warming_^____ 

(8.0. l-8)(Laotfovitoh,/.jpr. [2] 28,172). Orange 
plates, si. sol. HOA% • 

Oi-nitTO-phenantluraqninone 

boiling phenan- 

tbrene with fnming jpNO, or with a.mixture of 
HNO, ^nd H^SO,. Obtained also, together with 
a more sdlnble isomeride, by nitration of phenan? 
Akraquinone and of nitro-phenantbraquinone ( 
[267T (Graebe, A. 167, 144; «chultz, A. 203, 
108; Strassburger, B* 16, 2346). Yellow plates, 
T. al. sol. alcohol. Yields di-nitit)-diphenyl di- 
earboxylie acid [258°] on oxidation. 
Aaudo-phsaanthraquiiione 

ri:4;^OA(HHJ.^- t®- 200°]. Formed by re- 
dai||)^of nito-phenanthraqninone [257°] with 
tin&dHCl (AnschiAz a. Meyer, £.18,6943). 
Yiolet-black needles, si. sol. hot water, forming a 
reddish-violet solntion.—^B'HOl; yellowish-red 
feathery needles. • 

Bl-iHido-phenanthrsqninoae 

[i:4;3]^^m]^!cO' rednoftoi^. at 

the di-nitro- eoiqpaand witfi tin and HOI (A. a. M.; 
Kleemann a. Waise,%. 18,2168). Violet-black 
Needles, not melted at 810°. The hydreeblwida 
Jorma yellow platea. , • 

Oay.phe,aJithrlyiiiona^ , g 

PhemiMthirolquuioM^ Formed by the.acti(g« 
of nitrons iQisd on amido-pheaanthrajoinone. 
Brobnish-redgieedlos. May be sublimed. Forma*] 
a yellowish-green solution in NaOHAq. • •, 

Acttyl dsriootiM.. j;200°-210^. 
Bt-oxy-pheiuatliiaqiiinone , <^,H,f0H),0_ 
FMmed by adi* notion of nitrons acid on df 
nmldo-phemhtbtaqninone (A* a. U.J. Mtnnte 
i^browiAMedleq. Yi^dp a di-acetyl derivative 
M^ilaUislng in yellowiah-rgd needles. 


BMre - pienanthnqniiuae | is, 

H,ip.0H 


^_ frWs. 

p)iemtUkrenehydroyuinoilk. hftl.w.210. Formed 
by beating phenantbraqninone with aqneons 
SO^or lur passing SO, into a wane aleoholie 
solntion ^the qninone (Oraeoe, A. 167, 146), 
Oolonrless needles, m. sol. hot water, v. e. soi 
aloohol, eihw, and^imzene. Absorb, oxygen 


-_ phenanthra- 

qurnone. FeSOi HNO„ and OtO, oxi^ it in 
the same way. » «t • 

*Mono-ae»tyl dnrivativB * 
0„H,(OH)(OAo). [170°]. OotbyboiUlfphen- 
anthraquiabiie^ithilOite, HI, and red P (Japp 
a. Elingemann, O. J. Proe. 6? 81). Formed by 
the action of sunlight on phenantbraqninone in 
aldehyde (Klinger, A. 249,188). Flat tfsedles. 

Di-acttyl privative 0„H,(OAo)- 
[202°]. Fopned from the dih^iridS and Ao,0. 
Colourless plates (frqm benzene), not oxidised by 
boiling chromic acid mixture. Not attacked by 
heating with KOHAq, nnleswtbe solotipn has a 
Kgher S.O. than'1'3. * 

Bjnioyl dtrivative 0„H,(0H)(0Bz). 
[178°F Got iby acdion of snblight on phen- 
anthraqninone and benzoic i^dehyde (E.). White 
needles (from HOAc). ^ • 

a Haleryl derivativa ar,H,(O£n(0sCIAO)- 
[149°]. Got by using isovaleric aldenyda. 

Ethyl dtrivative C,,H,(pH)(UEt). [8D°], 
On treatment of phenanthraqmnone with ZnEt, 
and aloohol successively the compound 
^nHiiOjEtOH [77°] il got, froia which EtOH 
can be removed by standing for some months 
txicuo over H,SO, (Japp, O./. 87,408), dtiwes 
a mono-acetyl derivative C„H„AcO, [103°]. 

Isomeride of hydro - phenanthraqninoas 
0„H,(OH)y [148°]. Got by heatiug its diacetyl 
derivative wiUi alcoholic NH, (Fischer a. Qe- 
richten, B. 19, 792). Needles; vary oxidisable; 
its alkaline solntion turning green and Bnally 
red. * 

Aeetyl derivative 0„H.(0Ac),. [169“]. 
Made by toiling morphine mefbylo-iodide wi& 
Ao,0, adding dry AgOAo^Oltering, and heating 
the filtrate at 180°. Needles (from etlier). a 
Bi-amido-hydro-phenaathi^qninone 
0,,H,(NHJ,(0H),. Formda by redncUon of di- 
nitro-phenanthruqninone with SnCl, (Kleemann 
a. Wense, £. 18,2168). Very readily oxidised by 
air, FeCl„ or (StO, to violet-black sueedles of di- 
amido-phenanthraqninone.—B"H,01, 8aq. 

TtXra-aeetyl deritative . 
G,H,(NHAa),(OAo)~ Oolonrless needles, solid 
dt 800°, si. sol. aloohol and HOAo. 
Fhendhthraqninons earbqyyiie a^d 

OH.‘(C^.CO- by oxidation of 

^ommuirene koartoxylio acid with OrO, in 
H<dAo (Japp a. Sshnlts, B. 10, 1661 ( A. 196, 
14). Orange wnbstanee, sol. NaHSO,Aq. ^ 
Phsaanthrfqninoaa salphonis asid 
0,^(S0,E)0r Formed from igphenaathnf 
qmnone and SO, (Qmbe). Gives a oolontlng 
mattea resembling aUsarinVW fnssd witii 
potash.* • • * 

.. ~ ~ O. - “ 


JPhsasaUAsas 
g^ovs {BtatUm 12). 


J.'VoniaSaf' 
Md i^atsa. It 



[166“). 


.P^AmBRSNS. 

mI& ethtt; doei not oombina vith 
nauBO^ Its al l ry l iiy aolution is green. • 
Diphen»ntliry|jae«iotid« 

[al»Te400®3* formed Irom phenanthraqujnone 
and alooholio NH, at 100“, and also byjieating 
tetraphenyiazinwwith soda-Miae to •reddieat 
,v 9*)- bellow 

povidet or yd!low needles (by snbli- 

b 1. sol ether. »s solnf -- 

18 ttcep Dihe, btcoming dtange on d 

pL*“» j- 

Formed by thrfurther action ol (M, and HOAo 
on M ouformeiin the qgidation orphenmtUreno, 

A in the alcohplio liqoid from wluch 

pheimatkraquinone hbs separated (Hayduck, A, 

167,186). Yellow oryatals tffonjsafcohol), sl.%ol. 
water, v. sol. hot alcohol. , 

FEENANTHEAZINB o. FasNaNTHBAQom* 
om, fieactioM 29. , 

PHESAHTHKEKE 0„p„ ».«. . , 

[iJj o|h*’.CH' (Graebe} 

Sohifl); [103“] (Eeissert, h. 23,'2244). (8402 
i.V.). S.«(alcohol)«-62 at 16“ 10 08 at 78“. S. 

(toluene) 33 at 16-6“ (Blfchi, 12,1978). 8.V.I. 

167-06 (Sohiff). S.V. 186-2 (Lessen, A.«264, 

64); 196-7 (Rdhisay). B?.F. (Isom diiluond) 

-89,400 (Berthelota. Vieille, A. Ch. [6] 10, 446; 

3l. [2] 47,«B(>4); -32,600 (Stolmann, J. pr. [2] 

40, 94)P H.C.v..l;«99,000 (B. fv.); l,69e,00ft 
(S^. H.O.p. 1,700,400 (B. a. V.); 1,693,600 (S.). 

Occurs in coal-l^r oil (Graebe, B. 6, 861; A. 

167, 131; Fittig a. Ostermayer, B. 6, 933; A. 

166, 861; Hayduck, B. 6, 632; A. 167, 177) 
and in ' idryl ’<got by dibtillation ot an Idrian 
ore of mercury. 

formation. —1. Together with toluene by 
passing s-4i-phenyl-ethylene through a red-hot 
tube (Graebe).—2. From s-di-phonyl-ethane,i( 
from toluene (Graebe, B. 7, 48), from a mixture 
of diphenyl and ethylene, from di-methyl-di- 
phenyl, and fi*m phenyl-tolyl-methane (Barbier, 

€. B. 79, 121) by passing the vapours tlirough 
red-hot tubes. Other hydrocarbons are also 
formed in theje reactions.—3. Together with 
anthrftcene in the action of sodium on 
[1:2] C,H,Br.CH,Br (feokson a. White, Am. 2, 

891^._ 4 . By beating coumarone and benzene to 

a high temperature ^Kraemer a. Spilker, B. 23, 

^'^^'Pnparation.—By fractional distillation of 
the portion of hydrocarbons (310’-360“) from 
coal-tar oil ftllowed by crystallisation from al- 
eohol. A solution of crude phepanthrenajS pts.) 
in hot tolasna mixed trith picjic acid (4 pts.) de¬ 
posits on.oooling the picric acid compound in 
--IS— —SI /,1 uibinh may be subseauently oe- 
The mixture of phen 


.Mmposef by alkalis. The imxto of phen- 
antlmne and anthraSyie may also be crystallised 
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biHar^y (0. /. 89,164U Rot rednoedlB alw 
A^o solution bj sodiom-amalgom. 

Eeaetions.^^h Oiidis^ by chromic oM 
mixture OrO^ in HOAo to pheoftothra* 

quinone.-2. HIAq and Pat200°/onn atetra- 
nyande#^^. Bromi »4 added to Us solution in 
ether or CS, forms unstable 0*,H,JBrp orystallie- 
ing iif four-sided prisms (F. a. 0.; Hayduck, A, 
J.67, 186). This dibromide mdts wllh efler- - 
vescence ht 98°, and it%alcohoUo solution gives 
app. of AgBr on adding AgKO,. By alcMoUo 
KOy it is reci^ertdB into phenlnthren^ (An- 
sohutl, B.ll, 1M7)—4. By cxlltiaBtiverfcJoiTiBa- 
tmtAdwftli BbOl, it gields pec-ohloro-binzsne 
(M5za.Weith,B. 16,2*9). * . * 

Comb in o t»ons>—0„H,oC,H,N,Of. (148“]. 
S. (96 p.o. rfcohol) 2-7 at 15°. Golddn prisnu.— 
AiHi.O.HjOUNOj), [1:2:4] [44’]. Orange needles. 
(Wmgerod^ B. 11, 604).-0„H„CJE101(NO^. 
[88°]. Lemon-yellow noedl^ (Liebermann, B. 
8,378). 

Tetrj^pdrsda 0„H„. [0“]. («0“i.V.).» 
S.G. 1® 1-067. Got by reducing .Menanthrgne 
with HIAq and F, o9>by isoamy’r alcohol and 
sodium (IMuberget a. LodteP, B. 20, 8076), 
|.HIquid, V. sol. hot alcohol. Yields phenanthra- 
quinone on oxidation by CtO, and HOAc. • 
Cctohydriae 0„H„. (belowip90°). (Jot 
by beating phenanthrene with HIAqssnd P at 
240° (Graebe). Liquid. 

Perhydride 0„Hs,. [-*]. (270“-276“). 
S.G. |g -933. Made, together %ith a hydride 
(290°)| by heating phenantj|rene with HIAq and 
red P at 260° (Liebermann a. Spiegel B. 22, 
779). Yields phenanthrene and anthracene when 
distilled with zinc-dtst Not attaabed byi^^O,, 
HNO„orBr. , 

ChlOTO-phenanthrenes. By passing nhlorine 
jnto a solution of phenanthrene in HOAo the 
componnd 0|,!^0l [170°] is formed, togethms 
with oily C„H,CJ and C„H,Ol. Alooholio potash 
converts 0„1^,CI into C,,H|Oi,. By heating 
phenanthrene with SbOl, the compounds 
C„H.Cl [172“], C,.H.Ca. [260“], and 0„H,Ca, 
[270“-280“] may be obtained (Zetter, B. 11,166), 
the final products being C,Cl and CCl,. . 

Bromo-phensnthrenes. Bromine aqting on 
phei^nthrene dissolved ii^ether fcrms 

which at 100° splits up into HBi and 

[63°], (above 360°). tomo-pkonanthrene crystal¬ 
lises in thin prism* V. sol. HOAc an^£B^ and 
is coivertcd oxidation intaphenanthraqmnone 
(Z»ttor;Haydnok; Anschutz). Brqtqjne (4 mols.) 
acting on jhcnantljftne in etkweal solution also 
forms two di-bromo-phi#ianSirene» OuH^r, 
[148°] »nd [156°]. A third di-bromo-phe» 

-roAooi !. g orystalline^powder insol. 

■ Irene with bromine 
tnd 0 ,tH^r 4 


•anthrone, so that a small quantiJJ of anthrMene 
nAy be removed by its means {Ansoliutz a. 

ODlonrless pllto (froim 
si. sol oold aaloohol, v. s^ ether, 
KifSOA^Md May.befcea. 

Bxhibits Sightoblne fiuoresoenoe. Its 


anthreEeandanthraSv«”»y»‘f the com;iund#d;ABr. Jl26“] tod 0,*H.Br. 

from toluene, when anft^ene Lrigsoiraay be got. By mating phenanthrene 

(Wenee, B. 19, 761). “irom# acid mi^to A y oomponnds 

ittaqks anthracene - " 


0,.H,Bry [246“] and 0„EyBt, [(fove 370“) ora 
gfiitaiBld. All these bromo-phenanthrenes ssiys* 
taUise in needles. . 

(a) .“Sitro ..pheaantlireiie 0,AMOr Pf*]- 
Made, together with the two f oUaniag Ismneridaa, 
by nitration of i^enantErane (Sonixiidt, B. 19, 
1163). Xellow needjei; OJvm (4-niteo-p^ 
antl^uinons [216^980“] on ozidatton. 



pBiN&ifiBRiins* 


(/S)* mn«. plMB^^tliraM. 
Kiluble than the isomaride. 


par®]. Jfa 
. Yields ni^- 
phenantbnqumone [aG0®-a66°] on oxidation; 

(y) - mtro • pheatnthxena. * [171^. Small 
jellow leaflets. Iteas sol. alcohol than either of its 
Momerides. Yields oq oxidation a nitto-^en- 
anthraqninone [368®]. 

Ol-ii^tro-pheaantoeae 0,«E,(N0J^ [150°- 
100°]. Made by prolonged action o^HNO, ofl 
ph aiynthT Biia (Oranbe).' Yellow oiystols. 

^foino-id««)jphen.Sthftaa 

P96°}. SHada by nitration of br^p^henan- 
threne (AnsahSts, B. hi, 1318). Long b^jS. 

(ajftJimidc-phenanthrqr.e 0„H,NH,. Got by 
redpctioh «{ (a)-nitro-phenanthreiiB (Sohmidt, 
B. 13, 1166). Small leaflets, insol. water.-;- 
£*£[01: crystalline pp.—^B'jHjSO,:, powder. 

(m.Amido-phai^tliTsne. Smafi leafljls.— 
B'HOi; bL boL water. 

' (y)-lSii^-phsiisnthTepe. Qot,K^e thepre- 
oedmg bodies, by redaction of the corresponding 
nitro-phenajithrens.—BUCl: glistening needles. 
Ozy.phenah&iene v. Phbnant:^!,. ^ 
Bi-ozy.phenanthrene v. Hydro-phenanthra^ 
^uinoM. s ^ 

*,Yten4o]&enanthrene 0„H„. pi5°]. Occurs 
In crude anthracene (Zeidler, A. 191, 895). 
Large white plates, yielding on oxidation a 
qainone [17^ which is t. sol. alcohol and 
benzene.. The picric acid aompoan^l47°] 
separates in bright-ftd needles on mixing satu- 
rated alcoholic solutions of pseadophenanthrene 
and pttric a^. • 

ft hydrocarhbn 0„H„ or 0,M,„ P04»], 
possiblya mixture orphenanthrene with pseudo- 
phenanfhtene, was got by Zeidler (A. 191, 292f 
jjpm ornda anthracene. It yields an orangs 
picrate P42°], a qainone [306°-209], insol. 
NaHSO, (diflerence from phenanthraquinone), 
and a bromide [96°] which ohangdb on fusion to 
rcomponnd [83°], and on boiling with alcoholic 
potash forms yellow needles [250°]. The quin- 
one gives Laubenheimer’s reaction. 

. (^.PHSHAHTEBSltB OABBOXYIIC ACID 

[ 20 ^°]. Formed by the jction 

of alcoholm potash on the nitrile which is got 
by distilling sodium phenanthrene (a)-salphonate 
(2 pts.) with K,Fefly, (8 pfs.) (Japp s. Schultz, 
B. 10, )(61: O. J. 87, 86)1 Colourless carved 
blades (Item HOAd) or fem-sha^ leavr.s fby 
sablimatioa)aa]most insol.^water. Yields phtn- 
anthnquinone aasboxylic aqid on oxidation by 
(hO, and EOAXr-I%A'4aq. S. (of MaAO 6-8 
W 30°.-BaA:,7a4. & (of BaA'J -Oeasat «0°, 
■66 at 100°. j t 

* FkHUBthnaa (^•carbozylic asid 

formed in Uke mam, 

ner from a qpfdnm'phenanthrene snlj^onate 
conibined in bhe mother-Uquid from which its 
(a), isomeridehas crystallised (Jaw). Stellate 
groups of straight n^les (from BOA^, insol. 
water, sol. alcohol, ether,eand.HOAo.^ Yields 
nbltnantbtavizmaa on ozidanoor—NaA'^: 
Isasius, S^otNaAOsa^SatSB®! t.«.so1.dw- 
idlwatar,r-ftlaA',flaa; teqtangnlarlamlnm. S, 
-37 at 80®; 8-7 a| 100°. 


(a)-B1I£lB01l|p ioXft 
80,B.g^RH t^getiter with a (|B}-soid 

Vbi<b mms more soluble *salts, by heating 
pheraqthrene (1 pt.) with HBO, (1 pi.) at 100° * 
(Or{,ebe,id.l6Ll«3; Japp, Cb JlHsS; £.11, 
313). Orjditalline mass, m. sol. water. Yields 
pbthalic acid on oxidation.—CaA', 4aq: small 
plates, V. soLhot water.—PbA',3sq: cr^talline. 

Fhlifilthrene snl^onie acid OfA'SO,&. 
Got by heating plfenanthrane (Apts.) with HjSO, 

(3 pts.) at 170° (Morton a Oey^A. 0. J. 2,303; 

B. 18, 1870).° Pearly peedles,|^l. water and 
alcohol.' Its salts are less soluble than those of 
the (a)- acid.—KA'.-^BaAf,8aq.—FbA'iJpq; 

'PhenagfkrsDe i^ulpboaic acid 0„H,(SO,]^,. 
Formed by Igtating phenanthrene with faming 
H,SO, (E. Fischer, £. 18,814; Hazara a Julius, 
Af. 6, 188). Syrup.—K,A"itaq: powder, V. sol. , 
wator^-BaA".—Ag,A'': yellowish powder. 

Bromo-bhenantl^'ene snlphoaie acid 
0,,HJBr(SO',H). M^e by sulphonating bromo- 
jpnenantnrene (Anschutz a. Siemenshy, £. 18, 
}179).—EA': needles, si. sob water.-dBaA',: in¬ 
soluble pp.—Agit; gli^ening needles. * 

P|EHAirxHBi5iHB 

V.D. 6-6. [10*4°]. (360°). Made by passing the 
vapour of benzylidene-anilifle throqw a red-Bbt 
^abca(Piotet a. Snkersmit, JA 22, 8339)e White 
needles, v. e. sol, alcohol, si. sol. hot water. Its 
aqueous solution shows blue fluorescence. NarlO, 
gives a bulky pp. of the nitrite. Tin and HOI 
give a hydride crystallising in needles [100°].— 
B'HCl; needles, V. sol. w« ter.—B'AFtCl,: needlea 
—BBAuCl,.—B'HHgCl,. [190°].—B'0,H,N,0,! 
needles.—BB- jCTjO,. «-« 

Methylo-iodidt B'Mel. ^01^. 

Ozy-phenanthridine tXot by re¬ 

ducing o-nitro-o-phenyl-benzoio acid with zinc- 
dust and ammonia. It yields ghenanthridine 
on distillation with zinc-dust. ; 

PHEHASTHHOt C„H,.OH. [112°]. Formed 
by potash-fusion from phenanthrene snlphonic 
add (Behs, B. 10, 1253). Thib lamintevjfrom 
benzene-ligroln), with bluiph fluorescence. V. sol. 
alcohol and ether, si. sol. water, v. sol. alkaVs. 

Acetyl derivative C„BrOAo. [118^. 

PHENANTHBOUNS 6,^,le.‘ 

(?H:OH.g.CH:OB.C. N :gH /above860°l 

CH: N .0-O.CH:OH’ 

Prepared by dieating m-phenyleft-diamine or 
(£. 3l-amido-qninoline with nitro-benzen% 
glycera, and H,^. (Sknftip, £. 15, W5: Af. 8, 
678; 5, 533; La Caste, B. 16, 674)., Got also 
M heating its carboxylic add [809°] ((jtordeissen, 

£. 33, 2S2). Colourless anhydrous four-sided • 
tobies [78°] or needles (ctjHIsiningaq) [66°]. If. 
soL hottwater, v. sol. alcohol, v. si. loL ether. 
BSomine gives A a solution of its hydrochloride 


Salts.—B'^(^^: oolonrlesftprismi. lb 
laqueoas feolntion yiens on„eyanpration lom 
^mse.,r)t B^aq.cr-B'Hdr^TTrasm^ 
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B'MeI2»q. Otlden 

pri^B, water,apl. alcohol, insol. otlAr. 

OiANjO- [160“]. 

quMitity, togUher Jrittf 
pnenanthroline, by heating t?i-nitro-anilii)e Vith 
glycerin, n«ro-beBsene, and H^O. (M Oolte). 
Ne^es ((rom benzene).—^B'JH^tCl,ah. 
■ethyl-phenanthroUnvv. p. Mg. 
Di-mPthyl-phenanthroliit 
<?B :OH.(?.CH:tlH.g. N :t)Me r«.S,*0 

OMe:N .0--C-CHiOH,"* »o™8d 

by the action ol^araldehyde and KfflAq at 100° 
on m^ihegylenpiamine or (B.8).®mdo.(Py. 8)- 
methyl-qniaoline (Von%Iiller a. Nied^lander, 
^O.i Sohiff, B. it, 2127). ColourldSs 
nM^es (ftom water). Melts <at 3^ when cen- 
tamng water ol crjstallisatibn. y. s8l. alcohol, 
Tolatila with steam. Yields on reHhotion a base 
whence ^zCl forms 0„H,^zN, [164°]. — 

Dl-hezyl|U.amyl.pbenai4hroline . • 

C.H„.g:CH.C.cS0H.Q.N^.0.H„ . 

C.H„.0:N.O-pO.OH;C.cX' 

Form^ by the action of oenanthol on an al-' 
ooholio safttion of ^.p^nylcqp.diamine or of> 
amido-hezyl-amyl-quinoime at 100° (Von Milled 
a. Qerdeissen, B. 24, 1731; rf, Sohiff, A^i, 
822). Needles, ^ts alcohol soluflon doci not 
flqoreace.-B'Ha-^'HjPtC1.2aq. [201°-210°]. 
Orange powMr.—B'0,H,N,O,. [V4°]. Needles. 

FsaadirphenanfliAline C,^N, t.e. * i 
QHiN.g.CH:CH.g.N:gH ri 7 aoi 
CH;OH.O-;—«C.CH:0ff ^ladefrom 

p-phenylene- diamine, glycerin, H,SO„ and nitro¬ 
benzene (Skraup a. Vortii^o, M. 4, 669), and 
from Ph.N-C,Hglyisrin, and H.;SO, (Lell- 
mara a. Lippert, B. 24,2623). Obtained also as 
a b/iproduct in the preparation ol (B. 8)-nitro- 
qoinoline bOm p-nitro-aniiine (Bornemann, B. 
19, 2377). Crystallises from water in needles 
(containing 4a<]), T. sol. alcohol, si. sol. ether. 
Oxi^sed by KMnO,to dipyridyl dicarboxylio acid. 
Salts. — *''HC12aq : plates. — B"H,Cl,: 

rJonoolinic prisms.—B"H,Pt 01 ^ 5 aq.—B"B^r 2 . 

— B"^r,. — B"Br,. — B'% — B"HI,. — 
B"H,0r,O,2jaq:4>range needles, si. sol. cold Aq. 

ifefAwlo-to<ii<fesB"MeIaq;lemon-yellow 
needles.—F'Mejl,aq: *ed tables. 

PBEHAHTHBOLIHE - (B.) - CASBOXYMC 
ACID 0, J[,(COrH)»r [277°]- Formed by oxidation 
ol (B.)-metnyl-phenanThrolins with chromic acid 
(Skraup a. Fischer, M. 6,627). Minute needles, 
si. sol. water and alcohol, sol. alkalis and acids. 
CajHA'jlOaqtneedles. Yields pkenanthroline 
on ^stillation with alkalis. • • 

Phenanlkroline.(P;? 8).oarlg>xyUo ac» 
C,*(C0,H)N.,[N:C6.,H-1:2]. [209°]. , Formed 
by wdativ ol («)-methyl-phenanlhrohne wtff 
XMnO. and ^0) ^rdeissen, B. 22, 250). 
Pale-yellow needles (plaining aq), t. sL sol. 

cold watw. _ • * . 

PhanaathioiM «. PHzsisiHBiQODroii*. 
PHBHASTHHOXYIESB •- ACKT0A0E*0 
AOU). Bthyl tthtr 0»H,,0„fA 
g^.g:CAo.(fo,Et. jjgj_ w.(byEloult’sniethod) 

n H 00 ® 

^‘(oale. 820)., B86°l. • Formed bj* heating 

„her»nthrimMnone with^MJetoacetic alto ^d 

WaSkq wWHAq (Japp a. 

iUhm aTKIliBMnanB, 0. /. 69,2). ww* 

benzene and sleohol. . 


JReaeUom. — 1 . Atco^sKs fUeuik 1 __ 

a,^„0, efystallising from aloonol, after soto 
tion at 100 ° in sealed tnbeiC in needles [Boo’ll.— 
2. AkohoUo amtumia at 100°yields lomons yel¬ 
low lamina [168°] of OwHn« 8. AkohoUo 

HCl'yieMs G^„010| n46^, whence Ooholio 
NHj produces C„H„NOr — 4. Heating with 
HOAcWorms three compounds, OhHuO,, deoom- 
!)psing ift 286° without melting, O^.AcO, 
[166°-171*), and [297°].-6. Pfvmonic 

aoid at 140° yields sillqaneedles O^oHuOpand 
jaysMine _0s,H^p„ #bioh body ii also 8^ ^ 



^dAg^". ---- 

alcohol oontsSiiing a few drops of H,SO„ it Ions 
Qi,H,.0(0Et)(C0,Blt) [144°], which yields, with 
phenjl - hyiazine, 0„H„(NiHPh)(0£t)(C0,ISt) 
[220°] and, on hydrolysis, C!|,H„(OEt)(CO,H), 
[203°], crystallising in colourless needlea—8. 
Alcohol cqpiaining a Jarge quantity ct H,SO, 
forms [144°], sol. boiling Jcohol, aqd 

0|,H.,0j [277°], insol. a*ohol. * 

Isophenasfthrozytene-acetoaoltie aoid 

[209°]. Formed by sapqpifying its 
other with NaO^ (Japp a. ^ngemann, 0. /.s 
69, >4). Flat needles (from alcohpl^. Oona 
KOHAq at 160° yields 0„H,,0. Ao.,0*at 10P 
forms C„H„0, insol. alcohol, and OiAtnuO, 
[226^].—CuA',9aq. . 

Ethyl ether EtA’. [177°]. *Fonned from 
phenaiAhroxylene-acetoacetlp ether by* heating 
with formic acid (S.G. 1-22) at 130° for an hour, 
or by boiling with HBO, diluted with twice its 
weight ol water (Japp a. Kling^pmnn, OM.ji, 
8). Colonribsa triclinio priyns (from EtOAo); 
flj6:c =-964:1: -607 ; a=78° 6' ; 8-72° O' ; 

7 = 83° 18'; sol. alcohol, benzene, AS light 
qAtroleum. a 

BeactUma, —l.eAo,0 at 160° forms the acetyl 
derivative 0„H,^oO, [166°-170°], crystallising 
from benzene In needles.—2. Phinyl-hydratiM 
in alcoholic solution at 185° yields the compound 
0a,H„(N,HPh)0, crystallising in yellow needles 
[212°].—8. Zinc and HCl yield a crystalline 
compound [165°-170°], and also CI«H„0. [128°], 
a body which yields a phqpyl-hySkgmde 
OaiH„(IN,HPh)0,—4. BrotMne in CHOI, yields 
OmHijBiO, [212°] crystallising in yellow prisma 
and tables.—6. HIAq at 100° forms 0„H„0 
[215°] crystallising in glenderfiat needl^ 

PB|NA2niE 0„,HA 

At^henyUm. [171°],*(abovo 860°).eB» (alcohol) 

2 in the colA • * • • 

FormatioA. —1. By disaUing m- or p- azo- 
benzaic Reid with excess of lime ipians, B. tF 
867,6)9; 6, 723; 8,89, 600; 10,1883; A. 168, 
1 ).—2. By passing aniline met red-hot BbO 
(Schichutzky, Jf. B. 8,248),«r merely through a 
M-hot*tabe (Bemthsen, 4 J8> 8256}.—8. By 
heating equal *eights of pyrocatwohm and 0 - 
phenylendtdiamine at 206°, follotied 19 atmo- 
safterio *oiidation of the resulting dlbydtldt 
(Kis, B. 19, 2206).—4. ^ heating o-autidb- 
sptool aid oxidi|ring<n the same way (Bis)--;- 
6 From di-amido-phenazine by IhaAazb- rea^ 
tion (0. Fischer ss Heim,*B. 88,<Bra; Nietiki, 
B. 28,1866). . T . 

LonggrellowiA needlw (by 
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PHamuaNS, 


limaUon), r, fw. Aoi^oonoi kodeuiw, t. il. loL 
hot water. EiSO, forme a blood-raO eolntion, 
beoomingTellowon eolation. Volatile with ste^. 
Oombinee with bromine, tomting 0.^,N,Br„ 
which eeparatee from benzene in yellow needlee; 
end with chlorine, tormin(^„£[^,01, oAnnAable 
red crystals ^om alcohol). 

Salts.—B'HCa. Table^from E01A%), do* 
Bompofed by hot water.—B'HAnOl,; o^stals.-, 

B'jH^HgCl,.—^B',H.PtQI,2aq: yellorf plates_ 

B'Hh. Dark-green apedles.—B'HBr. Brown 
srya|ils.-Bf!.H.N,0,. [ftOO-lSO®]. Long yel¬ 
low n^es, fcl. cold alcoBtl.—B'HgfNO,),: 
tjby-ied cr^tals (fro^ ENOJ.—B’2ABGa^, 

DKhtydridt *.e. 

fosmedb/redaction of phenazine Kith alcoholic* 
IfHa and H,S (Glaus, 168, 8). TrimetrVr 
amine; almost insol. water and benzene; t. si. 
el. TOld alcohol.# Cone. H^SO, forms a ^msn 
lolntion, taming red on further addition of 
Bad^een on cautious additimi of water; 
n this reaetjon an unstable base C!j,H|,N, ap- 
)eara to beTormed, giviSg the salts B"HjCl 2 and 
• B"HJPt01„ the^atter formitig in gfeen needles. 

Di.ehlo«o.phenaiine C.^.CL^Nr 
4^Made from phenazine and PCI,. 
•,Hitrrf^enasineC„H,(NOJN,. [210°]. Made 
bj nitratioDe Xeliowish green needles. 

Amldo-phejhzine 0,H,<^>0.H,(NH,)['s]- 

pCfi®]. <Qot by sublimation from a mixture of 
di-amido-phenazin# and zinc-dust (0. Fischer j 
^ Hepp, £, 22, 367). Long red needles with I 
bron^ lust^from aicohc4). Strong base. Its 

diMte solution shows orange-red fluorescence_ 

B',H,Pt01.2iaq. • ^ 

K-n-amido-phenasine 0 „H„N 4 i.e. 

A pr^uot of oxidation' 
of o-phenylene-diamine by PeOl, (Fischer a. 
app, B. 22, 356 ; 23. 841, 27882 e/. Griess, B. 

5, 202; Budolph, B. 12, 2211; Wiesinger, A. 
224, 868). Formed also from o-phenylene-di- 
amme and Cjl (c/. Eubner, B. 9,777; 10,1715), 
and in boiling o-phonylene-diamine hydro- 
eh^ills (2-6^.) with omido-azo-benzene (8g.) 


anClStio ao*l' (30 f. of 76 p.oO' tor two^honra. 
Long btowmsh-yeliow needles or yellow plates 
(by sublimation). Cono. EjSO, forms a grass- 
pern »intion, tuimed nd on dilution. Its so¬ 
lution if, benzene or alcowl fluoresces greenish- 
^ow^ Alooholicailations of thSEsalts fluoresce 
dark oraij^red. Fields with benzil the q«un- 
oia^ (SfliA-r B'BOlSaq.-B'ASO, 8^ 

^O^. Fellow needles- ^ i 

^i-fortdyl dtrivativ^ Beddislt^yeilow 


f%i*aai&o-phenMina 
[l J] QA{NHJ^>CANH^J l]. .t280»5.* 
Go* by haat^ the tin double salt of 4ri-amido« 
^hwyluiins wiUi water, CaCO,, uffl MifQ, 
(nietsl^ B. 28, 1864]),, Long dark-yellow needles, 
T. e. sol. aleohol, ether, and hpt watert Fields, 

S hraazins aon^ elimination of amidogca.— 
peroiah ns.odIaa.-,B''OAN,0,.’ 
dfrivfiivt [a. 


[i 2"oA(NBJ<|>O^^H.).'[5]^^ ^ 
»adli by passii^ a current of'oxygen throng^ a 
Bolijkian of t-triamidobenzene hydrochloride 

c/e Witt, ,0710,658). Brown needles, m. sol. hoi 
Uoohol and water, tlto solutions showing yellow 
flaoresceno|, OonA ELSO, gives a yehow solu- 
hon, cWging violet, ftd, and UnaUy'yeUowbn 
dilution. It deedbsposes when heated to 100°.— 
B"(BNO|),2a4: needles witl. green lustre. 
Forma a oriifison solu^on with yellow flaores- 
oence. 'Fhe solution becomes y^ow ao dilution. 
Tri-aeetyl dtUvaiivt 0,AA(kN.» 
'Tetra-amtA^pkenasine 
NBrg:OI?g^Q.Cfi:g.NE, ™ .. 

NB,.C:CB.0iN.C.CH:C.Ni^- bypassing 

air through a hot solution of tetra-amido-benz- 
ene hydroohloride (H) g.) and NaOAo (20 g.) 
(Niettki a. E. Miijlor, B. 2^ 443). Brown 
needles (frem hot water or aleoh(M), or yellow 
needles containing aeiiiine of crystallisation (from 
'aniline). Its solutions ezlubit yellowish green 
I guoresoence. Cgnc. Si^ 04 %rms a ^Uow solu- 
iiom passing, on dilution, through blue, violet, 
an<r|ed, to yoIlo^.-B"(HNO,), 2aq: lustrous 
greeif needleS giving a crimson solution. 

Beferences. —MBTiivi.-riU!Mzzii<s and Di-ckt. 

PHE^AZnjB. • ^ 

Tolylene red OA(NMej<^>OAMe(5B,) 

is also a phenazine derivative (Bernthsen, A. 
236, 332). 

PHEHTEIAZnras C.E,<^g^, [66°]. 

(236°-240°). Formed from the formyl derivative 
of o-nitro-phenyl-hydrazine, alcohol, HOA«i*and 
sodium-amalgam (Bischler, B. 22, 2806), and by 
the action of P,0, on o-amido-phenyl-methyl. 
hydrazine (Eempel, J.pr. [2] 41.174). Fellow 
needles, v. sol. warm water and cold aleohol, 
very volatile with steam. * 

TBIPHEHAZJNE SIHFDBIDS ** 

c.A»N. oa<^>o,b,.5::||>oa 

rNB 


N Somojltionn^ 

dine. Formtid by heating u-^i-amido-phezmzine 
hydrochloride (4 pfs.) witb o-phenyleas-diamine 
at 205° tor 16 minutes (Fischer a. Bepp, B. 28, 
2791). Bluish-violet powder or lustrous-green 
needles, v. si. sol. alcohol, tormisig a violet-red 
solution with yellowish-red fluorescence. Solu- 
tions,<d its salia ate bine, with brownish-red 
fluorescence. ' * 

PHEJAZOXnfB 0,B.<^>0^,. Oay- 

or o:^-diph»nyl-amine.^lAsn. Obtained b# 
heating toother equal tquantitiM of o-amido. 
^enor and pyeooateohln at 260°-280*. Silvery 
Males. V. mL a(pohol, ether, ohlorototm, and 
benzene. Bgblimable. Distils, In great pi^ 
nndeoomposed; By nitration and rednotiondie 
leuoo-base of'a violet dya-stalt.„ia obtained 
(Bemthspn, B. 20, 94g). 

ParaBum- OQKPOTWM® «, Bom. 
oanMTS- ooHPooxns. *5 * 

.fJPgigSB Bm oTAnmil^ •; Wnom 



•PHEINM* 


. . 


Amido-pb^tij^ 


ene 

^H^Ph, frhon.dMtmed*with limeT-^i^'' 

thixexokb 

taneouf k PormeiPby the spon- 

rCIak«ni^Sr?““‘n“^* aoetoacetio Mdehyde 

OridiL^v *’-!h e^V.-and water. 

° tAneswlrfd. 

*• ^Hn>o.PBaNTL. 

■i'UANBp- 

nww?™®®®”- • raBSISOBBTYl . THIO - 

Eihyi derivative oiAutoo- 

^HKfOLa ^ ^ 

*• tther^t Phbsoi.. « 
ACID V. DipH^II, DIOABBOJTLft 

mSHAPHlHAZINE t3,fl,.Bt, U. • 
or.H.<|>fl.H. . i<i^)-Naphtltop^}iazin». [142®]. 

^ennaWon.—•l.*By mixing equal moll, o* 
o^|»enylene-diamine and (D)>naphthoquinone in 
60p.o.Metio 80idf-2. By oxidation oi equal mols. 
of o-phenyiene-diamine and (B)-naphthol with 
alkaline potassium ferriovanide.—8. By the de- 
oomposi tidu of SUlpho-belffeene-azo- (8) -naphthyl- 
phenyl-amine by treatment with boiling dilute 
ISeral acids: 0 ,H,(S 0 ^).N, 0 ,^,.NHC.H 5 


-0„H,:N^C.H,-pO.H,(NH,)SO^. , 

Preparation.—Fitij grms. of the dyestuff are 4 
dissolved in 6Q0 o.o. of boiling water, and 125 o.o. 
of oono. H,80, is slowly added to the hot solu¬ 
tion ; the coloAt-aoid, which is first precipitated, 
Te-dissolves, and on cooling fte sulphate of the 
azine o^stallises out in r^ needles, whilst 
sulphanilio aoi^remains in solution. 

Properties.—Glistening yellow needles or 
prisms. Sublimes alt about 200® in long flat 
neeftles. Distils undecomposed above 300®. SI. 
sol. aloohpl, ethei^ and cold benzene; v. sol. hot 
benzene. Dissolves *in cone. H^SO, with a 
brownish-red colour, becoming yellow on di¬ 
lation. - 

Balts.—with each acid it forsastwo different 
salts.—B'HCl*: lonueddish-npUow ne^Ies and 
warty erjttals.—needlts and 
thiok gamet-red prisms.—B'ENO,": yellow and 
red needlfs, both sparingly soluble (l^itt, B. 9 ), 

•m). • _ 

m»OCTAHIll^.NOorO,H,NO, Dark- 
Uue mass with coppery lustr^ got by atmo- 
spherio oxidation of a mixture of phenol iftd 
NH„ (Phipson, B. 6, 828). • InspL water,«sol. 


asm wooura^oMtoreumlWbhlM, 

A. b7, 860), and in small dhantities in urine ot 
cows, htases, Snd men (Stfideler, A. 77, 18; 

Hoppe-Seyler. O. /. 
?S 0 K ■®- •> 1696; Salkowski, B. 9, 

p95; Baumann, B. 9, 64, l889, 1718). Con- 
tamoiT in considerable quantity in ooal-tar 
62, 308? Laurent, AeOfc.[8] • 
f.’ the pro^Hots of the dry 

tion of gum benzoin, ^inio aoid, wood* and 
bones. . • • 9 

P^^.- 4 /t. By distillidfe 0-, mr A 
oxj^paiRtic acid aloiip or with lime rofthart, 
Mev. setent. 10,210; Bodinthal, 2.1:2] 6,627).«- 




L 1-6684 (B 
ihelot, Ai Oh. 


46-71. H.av. 786,600 -- 

fl]10,462i 18,829). {C.O,p. 787,190. 


. V ...a ou>iDV,io WllOi OUJtU. XLXAq 

W SClAq^t 140° (Graebe, A. 139, 149).— 
4. Prom aniline by the diazp- reaction (Griess, 
A. 137, 89).—6. From benzene sulpbonic acid 
by potas^jiusion (Wsrrtz, Bl. [2].8,sl97j c/.» 
Degener, f pr.J2] 17, S91).-6.yrom phenol 
jp-sulphomc acid by distillation *with dilate 
^,80, and idhperhedted steam At temperatnrea 
Ua*ove 116° (Armstrong a. Miller, 0. .L 45,148).— 

' 7. By heating ar^tylene with fuming bE^SO, and> 
fusing the product with potash (Berifiplot, C.JB. 
68,539).— 8 . By shaking benzene witu^aUadilim 
thqt has absorbed hydrogen and air (Hoppe- 
Seyler, B. 12,1652).—9. By the‘%irect action of 
hydrogen-peroxide on bcnzene®(Leed 8 , B. 14, 
975).-Aio. In small quantity by the*action of 
^ oxygen on boiling benzene containing AICl, 
(Friedel a. Crafts, A. Ch. [C] 14, 436; 0. B. 86 , 
884).—11. A produc?of fermeiital4*n of ilotaJds 
(Baumann? B. 10, 685; We-d, R 1,839; BneM, 
/•P'-- [2] 17,184). 

^ Preparation.—rbe aqueous solutfofi got by 
stirring coal-tar oil with NaOHAq is dilutii 
with water as ibng as naphthalene separates.' 
The liquid i^ then exposed to the air, with 
frequent stirring, for several days, and then 
fractionally ppd. by acid {e.g. COJ, the last fraotion 
bemg n^Iy pure phenol. The phenol is dried 
by heating to boiling in a current of air, and, 
further purified by orystallisntion (Hugo MfillerT 
2. [ 2 ] 1 , 270; ef. Williamson a. ^raghahi,, 0 . /! 

7,23 J). Phenol may al 3 &%e dried by distilling 
over dried CuSO, (Biokerdika, O. N. 16,188: cf. 
Gladstone, 0. N. 2, 98). ^ 

Properties. — Long deSquescent needles, 
with strong^jpiell, m. sol. water, tsislible with 
aloobfcl and ether. Attaokf the skin. Does not 
rellden litmus. Nesyly insol. Na,a(^Aq, m. loL 
NHjAq, vz sol. KGHAq ami«aOHAq. Anti- 
septic. Not affected by mtination with P,q^ 
line, at Bi^O. A solution of ]j)ienol even n 
43,0j28 pts. of wjter gives a ppT Of tri-bromo- 
phenol on ad^ion of bromine-water (LandoUt 
B. 4, 770). FoCl,*gives 3 violet ooloar*to an 
*nqueo«|p solution; the reqotion is prevented by 
, aoetio acid and by aloohol (HesstA A. 182,161). 

' ^no. HJSO, poured beneath a sijution abra^i* 
•mg pfenol and nitrio aoid (-1 p.o.) gives an in. 
tense ifi ring; with nitons acid, red^and green 
rings are got; with bhlorates, a pale-yellow ring 
wit)} bine below (Lindo, C. N.9S^l, 16). An 
aqueoue solntion'ot pheAil (4 Wisd mixed witk 
ammonia (1 vol.) givedfon irarmiag wiib a >w 
drops ot bleaoh%-powder eolation a blue eoBnx" 
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twliieh Income* nd on^dlUon of Midi (Ssilcsgjr* 
iki,J)V. 11, 816). Boilisg ifDioai fiieraoi^ 
nitrate give* a deep-^ edoor iV. A, 

178). MiUon’i reagent ravel on Qoili^a yellow 
pp. wbioh diwolveiin nitrie acid tonnins a deep 
ted liquid; laliq^Uo acid be^avei in likd*Wumer 
(Almdn, j, 18781' 1079). On adding 
MDZoio aldeb^e and an equal volume of H,SO, 
a yelloil'liquid ii Mt, tur^M crimion hf potaalv 
(autln). Pnenol ii poironoua (Wdhldr, A. 68, 

844 ; Itaplar a. Oarin, C B. 118, 687). 

Btaeiiotuf '— 1. OeoofiipoeM 03 psising 
throi^ ^ rtd-hdUub* yielding r^zeite,'toluene, 
xylene naphthalene, anthracene, andeJhMqnn- 
thienej[Krameri,A.189ri^. When crude phenol 
ig aged i^e product depoeiCs a crystalline faydro- 
oarlnn C,.H,, [8a-9“], 8.0. “2 1-OA (63“ at 9 
nun.). This hydrocarbon ii volatile in the cold,* 
smelli lihe camphor, and ii lol. alcohol, e(her, 
and petrolenm-spirit. It is resinified by atmo¬ 
spheric oxygen. It absorbs bromine, yielding a 
'liquid brftnide. By heatup for 4 ho^ at 100° 
in .vacuo the hydrocarbon is polymerised, yield¬ 
ing a soUd [flW°-890°] (^coe, C. J. 47,669).— 

8. OWorine fondle-andiMj^ro-pUtaol (d,2,l)- 
di-chloro-phnnol, (6,4,2,l)-tri-ohloro-phenol, aim 
tetra-, pent-, and hexa-^loro-plvenols. Exhaus- 
tivj omoryx^on gives 0,01,, COl,,' Cj01„ and<t!0, 

(B&fl, A 9, 1483). An intermediate body is 
0,j01,0, [828^ (Hugonnenq, 0. B. 109, SQp). 

KC10| and HOl^eld tii-chloro-phenol and tri- 
and tetia- lAloro-quinone.—8. Chlorine acting 
on phenof in nllcaliy solution forms tht acid 

^fJ:^^0(0II).C0.H (Hantxsch, B. 20. 

87^ 88, 1888).j^. Brom%o-water forms tri- 
bromo-phenol. Hea^ (68492 units) i# given out 
in the reaction. Br in excess gives 0,H3r40J 
(Wemerf <?. B. 100, 799; Bl. [2] 46, 280).-6.,' 

Aidine and alkaU at 60° form 0,H,I,0 [167°), 
which is violet-red, inioL water,%.nd forms a red 
lolntiott in alcohd and ether. It^ converted 
into tri-iodo-phenol by boiling with KOHAq 
(Hessinger a. 'Vortmann, B. 88, 3318). — 6. 
CMorido of ioUnt forms mono- and di-, iodo- 
(Ohenol (Simfltzenberger, C. B. 64, 197).—7. 
6x^sed by nilro-beMma and dilute NaOH in 
the mIiTvO oxaifo acid and CO, (Siegfried, J. jpr. 

[2] SI, 648).— 8. If a fapidly aUematinp tUUria 
curnui be passed through a solution containing 
phenid, magnesio sulphate, and magnesie bicar¬ 
bonate, t^ foUowiifg bodki are formed, owing 
to flie rdlpdly alternating oxidation and reduc¬ 
tion: pproeatechin,^ hydroqninoEs, di-017-^- 
phcmyl, foneib add, soceiiga acid, and oxano 
add (E. Orechsebtr. flr. [2] 89,849).c Another 
product is 0,H,.Oran^oU (168°-17^) with aro- 
n&tic nnall whi^ forms a phenyl hybrassde 
0,A>N [199°]. By eondnuine the alternUing 
&rrsi;t this qil is converted in rthexoio aom,— 

9. EUcir<Ayt%$ with orbon eltotrodesifi aqueous 

solution rendered slightly alltaline ^,eKOHi 
yields a di-oxytbensoie add 0 [99°] and an 

amoi|lions ad^ insd. water add ether, 

soL sdeohoL The amorphous add yields piorie < 
add with HNO„and onq^otracted boilingww di> 
^teH01Aqityiddsainoipho8sinfc>sibleOMHH(^ 
iM amoiphCuCQJEE,^, [60°], soL watar.^al- 
Bdbol,and etl^ InUwnimaeaNaOPhyields on 

‘ ' ^.OgSepa&klebyhoiEdiAqiato 
, IniA water and ether, and 


I,Sol. water (BarloU 2 . Psp6o^i &.■ 
l4i 99^.—10. Taken iaterni^ it is par^oudM 
to hydroqninone aad'pymawohin (Nencki a. 
(Eae^, J?. 4,886).—11. H,OiWdisesitto^ytO> 
oateqSin, hy^oquinone, and quinone (Marunon, 
M. pj 48s>16e). When treateddn aanbons solu¬ 
tion with HjO,, Ka,CO> and hydroxyl- 
amine hydrochloride *U yielus plienolqninon- 
imide, which colouAi the liquid - briAt bliM 
(WurstliKB. 80, 8934 ).-n 2 , ClrO,^„ fdUowed by 
water, gives 0(C,B.0H), (Etaiw. Cr0,01, and 
HOAo give tri-and tetra- ohlonsqnlnone (Oar- 
stenjen, J. pf. [3] 3, ffl).—18. .Fusion wiOi 
MaOH j^ds resorcin, pyrocatedun, and phlo- 
ro^iocin. Pota$h-ftimn gives 0 - and,an-<oxy- 
kb^oic scidaanddwo diM>xy-diphenyIi (BotUi 
a. SchreddT/. ll.’lSSi; 18, 417).—14. PCI, 
forms pa,(01%), Pa(OPh)^ sad P(0Ph)„ which 
may be separate by fractional distillwon in 
vacuo (Noack, A. 818, 86; Anschdti a. Bnieiy, 
A. 83S, 310; A. 848, HO). [The',compound 
PCl,(OPh), (80° at 11 mm.), (216° at 760), 8.0. 
tp 1-864, is converted <by chlorine into PCl,(OPh), 
whence SO, produces POOUOPhj (lffl° at 11 
rnm.). Brominer oonperts’’ POUOPb) into 
Pt!Lpr,(OPh), which U^cpvtalline but ve^TO; 
.ble. - . . • . 


stable. Sulphur at 190° converts PCl,(OPh) 
into ]^30i,(0Ph), a colourless liquid (1W° at 
11 mm.), 8.0. tp l‘4069v The componi^ 
Pa(bPb), (ITOtet 11 mm.)j(M5° 7^ mm.) 

Is converted by chlorine inioTa,(OFh),, which 
is erystslline, and insd. ether. Bromine convetis 
Pa(OPh), in ether into orange-yellow crystals of 
PClBrJOPMy Sulphur and FCl(OPh), at 190° 
yield PSa(OPh)„ crvstallising^in oolondeii 
needles [64% (104° at 11 mnij. Tri-phenyl 
phosphite P(OPh), combines with chlorine, fqjm- 
ing POUOPh),, whence water produces Bi¬ 
phenyl-phosphate PO(OPh), [46°] <(iM8° at 
'll mm.). F(OFh), with sulphur at 190° yields 
PS(OPh), [60°] (246° at 11 mm.). S.O. V 1-2841. 
—16. PCI, forms hardly any cnloro-bensene 
(Otto, A. 146, 817; cf. Gluts, A. ftiS, 181).—16~. 
PA forms, on hating, phenyl mercaptan, di-*' 
phenylenedisulphide 0„U,S„ and some Fh,B 
(Kekuld, O. B. 64, 762; Graebe, B. 7, 61,897; 
Oeuther, A. 881, 67). r,S, forms bensene, 
Pb,P 04 ,and BL8.—17. AqAeous KMnO^oxidises 
it to oialio acid and CO, (ToUens, Z. [^ 4, 
716).—18. Distillation over heated pine-dust 
yields bensene.—19. HjSu, (1 pt.) forms 0 - 
and s- sulphonic acids (EeknU, Z, [31 8,197). 
ELSO, (1* pts.) at 160° forms fU^y-di-phenyl 
smphone (Gluts,'A. 147, 53). O,0„ heated 
wia a Miution pf K0C,H, at 66°-70°, forms 
0,H,0.WrOE, winch er^tallisss in ttfbles, 8.14 
at 16°, sd. hot alcohol. This salt oocun in urine. 
It u decomposed by boiling with water end dilute, 
acids into phenol and H,SO«.''At 160° the dry 
salt changes to the isom^S potaeiiam phenol 
p-snlphouste. Phenyl sn^hnrio add is also a 
'pr^not of the paseage of a rapidly-altematiiig 
deobia ennent ttuPngfa a sdurion of phqnd, 
•UgSOu and mSgneiinm bicarbonate. Am M ' 
add ii very mutable (Baumann, B. U, 190ft 
Brieger, B. 8,811; Dreebsel, J'.pr. 340),-^ 

SO. 80,01, %t 160° forms chlcug-p^d (Dnbdk, 
Z., [8] BfifiL £Wms 0 - and y^.^Ohldii'.: 

pbMW and thnir suphonie aol4s (AimnriWftbi'' 
POcoi 0. B. 39, SNfhl-M. 
and p- utt^, v-nino, and W-hiir 




FfiBI«)L. 


sal 


“oa dtesolye, riving off 

CO Thesefcsorb 

y^Sfd FW-Oik and PhO.OO,Na, which 

¥ssi^-n fsztz.sL ,%z 

a whei* ^ton with 


PoofWg into water 

■ ^ii *li® ^tionol HjSO, and nit»us 

Mid ort^henol there is formed Joi-phenol-di. 


41. Par^tldehydt and ifauinlo ohiorifo hm 
^^OH(S^jOH)r— 48 . fimsoio afdsh^, aloop 

M, aod a tew drops of H61 Iona white resinone 
whewoe amorohoos 0 mH|«Aq,O, mMj 
be got •(Michael a. Byder, Am. 9, 180W 
4B.^Bei$gen4 sulphochhridt added to a elightly* 
alkaline solution of phenol forms C«H,SOt.OF]| 
as very stable colourless orystale [86°], soLaloo- 
! hoi, si. wol. ether, saponified by alcohol^ potash • 
"(Georgeaen, B. 24, 417|.~44. AcetoaceHo $th*r 
and H.^O| form (jS|- methyl - ooumarin. — 
45. GhlorOfOcdal awd Hooholio BaOPh aJlfiO® 


..u ~ Kucrw 18 lom 

°* Oj£f,;ospj^Ph).f, a' 
ohmin ®*o phenoloxy- 

• ^ 1 , 260). (o)-Phenol-diohroIn is also tormed 
^Sd, (Baeyer a. 
j ®®®^ body yields an amorphous 

aeetyl denyative. PhenoWichrofa forms a blue 
solution a alkalis «id H,SO,. Phenol-oxyohroln 
forms a green aolutio# in HSO„ and a brov» 
solution m alkah8.-25. NOCl gives chlorteted 
quraones (Tildeis, 0. J. 27t 851).r-26. I^tilla- 
!»? diphenylene oiid^jH,0 

oryslallising in^needlea [174“) 
Inm®**? •®- B®*'r a. fan Dorp, *5. % 

*®™® CO(OPh), and 
C(JCl(OPh) (Keijpf, /.pn [2] 1 , 402).—28? dm- 
nwnutcal line chloride at 290“ forms aniline, di- 

phenylmine,andPh,0(Merza.Weith,B.13,I299). 

29. Iif/draein3molation gi excess forms a white 
unaiable aubstanoe [67“J, possibly C.H,0(N,HJ 

iCtfltlUS ft. Thun, .r r01 AA 1QA\ OA rmni 


47. o-Oxff-teneoic'ai^hy^/BS'lH^u^ So' 
form, on warming, oxyaurin O^HrO^, woh 
greatly resembles auriu (Liebermai^, B. 9,801: 

1436). Zulkowsky (M. 6, 111) obtained a 
dyestuff CtjBj„0, soluble in aqueous KaHSO,, and 
another dyestuff insol. NaHSO ,Aq.—48. OH,.OOL 
and dilute^austid soda form 0H,.0(0Fi), [98-6°T. 
crystalliatng in plates, y, el. sol. vAter (Heibar. 
B. 24,3678). • ♦ 

Estimation. —l«Titratod bjtadding bromina 
I ^ter till tha solution is yellow, or by adding 
excess of bromine, KI, and staroh, tfien titrating 
with NajSjOj. fflhe bromine solution oontaina 
40 grms. Br and 20 grms. KBr per litWjDeg Jb, 
J.pr. [2J17,380 j c/. Landolt, B. 4, 770 j Koppa. 
soRaar, Er. 16,233; Weinreb a.4ondi, M, 6,606; 
Giacosa, E. 6,45).—2.14 to 16 gitts. of pura EOH 
are dissolved in 1 litre of ^ter and M grms. of 
bromine gradually added ;^he solution is than 
diluted till 60 o.o. corresponds to O-OS grm. of 
lure phenol. To ascertain the strength^t any 
ihenol aoliition 60 grms. of tlfe a^ye ^liffion 


rr'^7:,,:r an, — r"- I solution 60 gnus, of t»B above soliBioii 

L k"“’ PI TiCI, I are taken and the phenol aSded till a drop of ^ 


dark-red crystals of Ti{OPh),H01, decomposed 
by water into phenol, tltanio acid, and HOI 
(Sohumann, B. 21, 1079).—31. AlCl, gives the 
solid Al,C4(Ofh)„ y. sol. hot CSj, insol. ligroin, 
ffeoomposed at once by water into phonol, alu¬ 
mina, and HCl (Claus a. Mefkliu, B. 18, 2933). 
On heating phenol (2 pts.) with AlClj (1 pt.j, 
bonzeoo, Fh,0,Rind diphenylene-metliane oxide 
are formed (Merz a. Woith, B. 14,191). Phenol 

ir _ k _ja_.3 x_ alT>_- /a<\_ » ». ' . 


--- w vavaw w«WMaailUVJ.r^AUX X 

%nd staroh (Chandelon, BJ. [2] 88, 69).—8. iac 
3 grms. phenol are dissolved in three times the 
moleonlar proportion of oaustio soda. The sola, 
tion is made*up to 600 c.o., and 10 o.o. are pat 
into a small flask warmed to 60°, and one-tenth 
nonnal iodine solution is allowed to flow in until 
it is coloured strongly yellow by excess of iodinet 
by shakmg, a red pp. is formed. The excess of* 
iodine is estimated by sodium thio-sgli^te. 


lurmou (merz a. *Bi6ii, n. le, lyij. menoi loome IS estimated by sodium thio-Mh 
(5») added to AlBr, (10 g.) forms amorphous The quantity of iodine t^en n# by the p 
AIBr.iOPh),. which is auicklv decomuosed hv mnltiriliA^ h-rn-ioaxia ii.. ii 


Al^r,(OPh)„ whjoh is quickly decomposed by 
water (Gustayson, /AS. 16,242).—32. AlCl, and 
CCI^O, followed by water give aurin. -33. Heat¬ 
ing with oxalic acid and H,S0« gives rosolio aoid. 
84. Cyanic tcid vaponr. is absorbed by dry 
phenol forming phenyl allophanate, which orys- 
tallises from hot aloRbol in ftiotuons Vystals 
(Tuttle, /jl867, 461).—88. ffemyl chloride and 
zino form^O^-OAOH on heating (Paterffb, 
«.a, If-i-se. pWoI (lOg.) boiled With Ao^O 
’ (20g.) and Znd, (26^.) forms phenaoetein, a 
red dye OizHnO^ whltoh is insol. ben^ne, sol. 
alcohol, ether, and HOAc. Its sAution in alkalis 
is raspberry-red (Basinaki, /. pr. [2] 26,6^.— 
,87. TI,H,.0i31, forms benzaurio.*-88. Phtmlic 
amhyiridt and H,SO, form g)ienol-pbtbale!n 
o» heating (Baeyer, B. 4, 668).— 
S 9 .—Acetamide and betuytmide on heating form, 

.• > w^wazxa -_3 rti./\Ty_ —1.11. vttt f. 



multiplied 0*128518 gives the amount of pore 
phenol (Messinger a. Vortmann, B. 23, 2763) .-a. 
4. To separate phenrifrom nRixtures in poisoning 
oases the substance ig triturated wu dilute 
H 2 S (4 and Sktracted with ofloohol, th^alaohol ' 
evaporated, and the residue extraeteiwilh b^s. 
ene (Draggndorff i^7acobso% f. 0.1886, 828); 
or the aloaholio extraotWna/ be mixed with 
N^HAm, evaporated to a email bulk, filter^ 
and the phenol upd. by HOlAq fft.a graduated 
tube»(Muter a. Be Eoningh, An, 12, 191; efr 
-- '-S-v-efPhenflmiy 



, ontil a red colour i.ppeara (Bader. JV. 81,68). 

,• Salts.—^Phenol behaves ae*a very weak 
aoid. It dissolves in ^HAq, but not 
expel 00, from sodium d&bonate in the eoIcU— 
0,HjOE. White hygtosoopio nfe^,.w. loL tl- 
oohdl, ether, and water* OziditM nml^ in 
air.— O^OHa®. xiri|toPh/) aiM (!fJEi„Owhea 
4istill^ with (NieSerhduHHi, B. • 

• 8^ 


BU 


rafirtMu 


1138). tl gitM 

Bft(00,BJ,>Bq. OtTBteUins smafah got b; boil* 
Ins phenol with banta-waiai »n4 evepotating 


j,uaa nono-uA^ 

_Xjgr. n}80, U5)^7.oBioiid]M' , 

_ . ., Aifit jud O^^r.OAo. Bxem o( «tM 

in vaeuo. — Oa(O0,S|),'‘. TteUa dip&nylane ; OABnOH and 0,H,Br,OAo (iMw<-8. BiOt 
oxide Mid a little bwhOhe on"diawation»- and aj^ttU ZnOl, pve PhOBx (Doebiiwr, A. 

1>h/nn\n/^ n MaHa Iw hnilino ntiAnid' erith 31A. A * 


Pb(OH)OOA. Hade by boiling phen« with 
litharge (Calvert, 0. J. 18, 68). — T10<l,H.. 
'8xyatue,<-Bl. soL oold water (Koblmahn, A 1864, 
264).-^Hg(OO^JtBg,C44iiq. Pp. got by adding 
merootpna ohlonde to a eolation ot NaOPh 
(Pouol^t, 0. R. 106, 8?b).-«Al(0C;Ur Made 
by heiHirigphenoWith alnminiiriD ana,All«and 
pooring- the liquid pradaot (Olaugttf^a. 
Tribe, 0. /, W, 9; 41,C6 ^ Hodgkinaon, CTI'T. 
1877, SbT). Split op on dietiilation into ALO, 
and iPh,0, tftber produota being phenol and a 
ketone C,A*D [97^ (o. 280°), VJ). 182-2.— 
Aniline aalt 0,H,0NH»Ph. [87°]. (181°). 
Formed by boiling aniline with pnenfSl (Dala a. 
Sohotlenuner, A. 2lf, 888; Dyson, 0. J. 43,466; 
Myling, S- 19,1002). Tables (from aloohol).— 
«.Tolnidi<Jte salt 0;ii0NH,0.H;*Se- 
Meddles (trorasllgroln) 0^on). 

Combination^ —1. With £0, phenol forms 
an unstable compound whioh may 6e distilled, 
at 140° (best in a eurrent of SOJ, and which 
cmtallisea in rectangular tablet;. If expose^ to 
airlt absorbs water and gives oS SO^ The oom- 


310,366). 

Propionyl dtripativt 0,|[^.0O.Et. 
130°]. mi«). S.O.} i-(%48; }f 1-0643. formed 
'by diauI^S nhenol *wiih excess of propionyl. 
chloride(I'emn,0.£66,646). liargatraaspatent 
prisma. PCI, at lo6° followed m water gives 
oily 0,H,01,0 (U6») (Michael, AntM, 313}. 

Btttyxyl dtrivatifit 
(32^). £a.tl-0864!i| 1-0269. Forfltedlroia 
phe^l and butyryl ohlond«r(Ferlcin). • * 

° Btnioyi ilfritutivt OA-OBa. PJmyl 
bentoate. [698]. (814° oont. 61,804 

(Stohmann, Apr. [2] 86,7). Made by melting 
benzoic acid (il g.) with phenol (10 ft) and 
gradui^y adding POOl, tlS g.l. The proatM is 
washed with dilate BOB and crpstaliised from 
dilute alcoh81, the yield being 1^ (13 g.) 
(Basidski, /. j>r. [2] *26, 62; c/. EttliM, A. m, 
^ ; Stenhouse, A. 58, 91; Limreni a. ^rhardt, 
Aji 76, 76; Diet o. Iiuftprioht, A. .SOf 190). 
hFormpd also by boiling phenol with benzamids 
(Quaresphi, iiyl71, lAB and frcgn phenyl phoa* 
phate 4nd MaOBz (Kreyaler, B. 18, 1719). 
, Monoclinio prisms (from ether-alcohol). Mot 
i ^poi^ed by bofBng aqueoa%KOH,1nitai^ni> 


pound melts between 25° and 80° (A. H&lzer, 

/. pr. [21 26, 46?).—2. With CO, If salioyKo 

acid be heat^ tin a sealed tube for two hours I by alcoholic potash, 
at 260° ib is resolved into phenol and CQ, but Salieyl derivative v. o-Oxx-Baiizfto 
oir cooling crystals ''resembling common aalt j xois. * 

with sides like staircases are formed. These 1 Methyl derivative 0,H,.0.Me. Anuols. 
melt at^37°. .3[hey are decconposedby heat, and Mol. w. 108.' (156°). ^ VJ). S-7jl (calc. 8-78). 
alscMiy water, ai^hol, ether, and chloroform, "" ~ ‘" 
into phenol and CO, i&. Elepl, J.pr. [2] 26,464). 

The gan.e<. compound is got from phenol ands 


S.O. 2 1-0110 (Pinette', A. 243', 84); V -997 
■ - . —(0»-10~ 


Ijouid CO, (Barth, A. 148,49). 

Pormyl derivative C,S^.OBO. Liquid, 
boiling with decomposition at 180° (Seifert, 
/. pr. [3] 81, 467). < 

Aeetyl derivative C,H,OAo. Phenyl 
acetate. (196°) at 733 mm. (Orndorfl, Am. 10, 
868). Formed by boiling an alcoholic solution 
%f phenyl phosphate wi^ KOAc (Williamson a. 
So^bM, A. 92, 817; Ereysler, B. 18, 1716) 
andt^yue aotfbn of gtnCl on phenol (Ca^urs, 
A. 93.816) os of pool, (1 mol.) on pheSol (3 
Mola.) mixed with HOAc (3 mole.) (Kencki, /.pr. 
[3] 26,382; Seifert,/, j^. [3] 31,467). Obtained 
also by tniUng phenol with Sbetomide (Ouarescbi, 
A. 171, 143). Heavy oil, aaponide;! by EOHAq. 
Beaetime.—\. Sodium ants violently, giv&g^fl 
and formmg EWAo, phtmol, aallc^ie amd, 
0uH,,O, [48°] ctysfeallian^' ^m«filoohol in 
geedles, and 0„H„0, [13^ nearly ipsol. al¬ 
cohol, bnt ptystallising therefrom in vefibw 
needles (Hodfdiinara a. 'W.H. Verkin, jnn.f*C. /. 
87,48T, 781)t^8; Bepa/l oUoride aftw heating 
for 14 dayv leaves''an oil with strong blneJ 
enorescenca w|>iah wheh aaponi&ad by atooholA^ 
potaoh forma VmHwO (89°) (o. 39 d°) and benzyl- 
phemd 0,,H,fr[81°] @21°) (H. a. 9.).—9. 
Benzyl bmoride and jUOl, gin HOI, toluene; 
anthraoene, Ao,0, iiH,Ph.O,H,QAo.~4. 
MaSSt tonme ^OMa. aod Etfflte (Settert).—6. 
)l^^at lAc°7^^lMmyL phonhate eand 
qM^.00l:aC3; ^0] (H^diaelJ iaa il07).-«, 
ClfimM in &a aoU fctia*%«(9. e.«lilaro.phMU>I, 
antrcyB;ei(^). G3a«dilb«t f6o°yiddrAoCi), 


(Vincent, Bl. [2] 40.106). OJ!. (0“-l0°) -0 
S.V. 126-2 (B. Sohiff, A. 220,105). SJB. -40?'at 
0° (Sohiff, A. 234, 800). Bgo 66-88*(Nasini a. 
Bemheimer, 0. 16, 93). H.F.p. 16,860. H.F.v. 
13,880 (Thomsen, Th.) -, 32,718 [0,0,-94,000; 
H„0 = 69,000] (Stohmann, /. or, [3] 86, 38). 
Formed by distilling anisic acid or the methyl^ 
derivative of salioy'io acid with baryta (Gahonrs, 

A. Oh. [8] 3,374; 10,368; 27,439). Made also 
by heating PhOE with Uel at 110° (Oahoqys,^. 
78, 226). Prepared by heating MaOPh at 300° 
in a rapid current of MeCf (Vincent, Bl. [31 .,40, 
106). Oil with pleasant odour, v.sohalconol'Mtd 
ether. Oonc.BIAqatl40°Kliftitapb(>topheaol 
and Mel (Oraebe, A. 189,149). At 400^ it de¬ 
composes into phenol and ethylene (Bamberger, 

B. 19,1830). Chlorine in the cob} gives rise to 
[l;3]0,H,01.0He (c. 200°), [l:S:6]0A(^0Me, 
[28'n, JB83°), and [l;8:6«i6]C,H,0L.0Sle (60°) 
(249°). In ptesaAca ot iodine, ohloitna tonne 
ft2:8;6:6]0,HCl,.OMe [100°] {379°)>’*nd also 

C. a,.OMei507^ ( 0 .289°). OKlorinasirtth I at 

60° forma CLOL [320°], 0,H01,*t87°) and Oflfil, 
[186°]. Cbfonne with I acting on hMling aniaolr 
forms OfOlu 00£B- H01,and some COL. Ohlorin* 
wAh SbOL forms 0,01rQB [187j and COL. 
Ohftrine withJ3bO^ at 100° give* aOLO [HOTl 
ffluffinnenq, X OhJSi 30, 604), — 

in presence ofAlO^ fonns On 
(Oattetmq^ B. 33, UM); ^0 

nmanner. * * a - 

.. derivaUit OAOXi 

(173°). a0.4-9893ma*^it. 34l 
*37 ^ 4-31). OJL (0°-1(WL-(> 
}98-6^0etli«.^330,1% 
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*68; Baly, 70, 269). 


PHENOii. 


(Oa£oDii, A. Oj 


wlimlsta snd by Um 
(O uoDn, A. oL m 
Fonnod alw^Djtuui 
wHonoiaMonoi i&d Zn<L on phenol Kaatrapp, 
B. 10,1685) ud^ the aotion ol dty^loohol on 
oiazobenzeu nitrate or nhlphate (Bemsen a. 
Om^rfla.d«i. 9, 892), % 

* BrepoMMio)^—Eqnalaeolnmee of ZS^, and 
uoahol are mixed and aD iynd to oool. The 
hqnid is then qpatralised with aOda and evapo* 
r.***^“lUNaBpi begins to orystaJlise out. The 
liquid is pqprrlno tMnfthe oryatala, miied with 
a atrpng eolation ot* soditun phenylate, afid 
heated iff an antoolare at l{0“^&r 7 atmo¬ 
spheres’ p{essare. Tb#8odl6 phumAe is made 
by diBBolving phenol in eanstio soda solution 
(8.0.1-33). In oaloolating the amount of phenol 
it is aqpifbied tlmt half the aloohol forma sodio 
ethyl sulphate (Kolbo,/. pr.^] 27,426). • 

• PrmirtiA.—^. Yields^th fuming HNO, 

a di-mtro- derivative [87°]., At 400° it yields 
phenol and ethylene. BzOl in OS, in presence 
of AlOl, ^s 0,H)K!0.(m..OEt; AcCl acts in,| 
likemannel-1(Clattermann,j8.23,4.129). *" 

Propyl dtrivativs 0,H,X)Pr. (lfi“). 

S.G. 15 -9639. O.E. (0°-10°f-00086. S-WllO 
(Pinette, A. 243, 86). HJ'.p. 46,674 (St ’—*—' 
*Isoprofml dertvaiAie Pl)PPr. 

S.G. s -oaB (Sav8/»2?1870,249). 

Rutyl derivativ* OaH,.O.0,H,. (210°). 
8.0.^-96. OJE. «)°-10°)-00089. S.V. 196-8. 

Isoiutyl derivativt 0,H,.O.0H,Pr. 

.>(198°). S.G. bl >039 (Biera, B. 8, 780]. 

Isoamyl edertuatfve 0aH,.0.0,H„. 
(225°). Formed from PhOE and isoamyl iodide 
(CabRus, 0. B. 32, 61).' Oil, lighter than water. 

ffsplylodtrivalive C,H,.0.0,H,j. (267°). 
S.0.3-9319. O.E. (0°-10°)-00091. S.V. 270-8. 

' Oetyl derivative 0^,.0.0,B„, (288°). 
S.6. 8-9221. C.E.-00084. aV. 296-1 (Pinette, 

A. 248, 36). a «• 

iFinpi deritiafioe 0,H,.0^A- (o. 165°). 

B. G. 2 -992. From the bromo" thyl derivative 



tl£ salt fhe tm baae^l_ 

phViyl ether an an alkaline oU. 
forms a atft, HB(P,H,0Ph)^01 ^18°]. U Uso 
a mtrAe (187°}.—2. wGi o-niteo-^isaot 
potMinm it tow P(i.O.O,HJ^tBti**)t> oiys- 
talliaing in prisms, [86°].—8. Ssated with po^ 
siom^oxybenzoio ether in alodiolio solnuon it 

terms d!H,.O.0A O Q.H,.00,Et [81°], Vhieh. 

when saponified by alosboiio potash, yields the 
aoid, 0,H,.0.0,H,.O.C^;AK>,H melting at [ft6°] 
(Wagner,/.Jn-.Tli 27^227). , A. 

Cnlor 0 -etif^ dersvatles Ph0l|Ci£01. 
r25°|fw(S«l°). Hade fSki^±,GlB%and KOl^ 
Besets with KOM form^g PhO.O,HrOEi(WO°), 
^.G. 11 l-018.{Henry, WB. 96,1988),flr (269°), 
S.G. 3 1-037 (Sabandeff, Bi. ra] 41,268). * 

• Penta-bromo-etkyl derivative 
PhOQ^r,. J108°-108°]. From the di-biwno 
vinyl derivative by suocessive treatment with si* 
eoboUo potash and Br (SsbaadeS, A. 216,282). 

llethyJAne dertwaftee 0H,(O{*h^ (994°) 
(Henry); (299°) (Amhold, A. 240p^l). && 
12 1-114 (H.): *2 10« (A.). .Formed trmn 
CH,Br, and KDPh (Henry, A; OlS g] 86,269). 


. ^Ethylene derivative 0,H,(dPk)t. [98-I 
(Burr, Z. p] 6, 168); [95°] (tippmann, 0. 
1870,* 4^. Made from 0,0,Br, an4KOPh|t 
140°. Crystals, el. sol. alooboL Bf yielM 


and alcoholic potash (Sabandefl, Bl. [2] 41,263). 

Broeno-vin^ derivative 0,H,.O.OABr. 
Formed from C,H,Br„»phenol, and alcoholic 
potash (Sabandeft, A. 216,277). OB, decomposed 
by distillation. • 

Di-brofno-vinylflerivative 
n ti n fiflBr- [38°]. Got from phenol, OJHBjp 
and alooCho potash. Gives PhO.OJHBr, [69^. 

Tri-ehlorf-vinyl derivatim 
OAO-Ca-OCa, [26-6°]. at 12 up.). 

pStmed by Ahe action* of PC^ upon pBbnyl 
acetate. Alap obtained by the action of potas- 

SS.’»'C.K 7 £ 5 £’iS?ii.S?: 

Mtto^or 8 Sours at 100°. 


C,,H,,Br,0, [o. 100°]. H,SO, yieldaa disulphonio 
haeid, whence OA('^-61aH|SO,),^may be got, 
crystallising from not water in Isminsk^ 
Brfimo-propyl derivmtive 
OAO.OHrOHrOH^r. (246°-268*). Formed 
from phenol, trimetnylene bromide, and MaOEt 
(liohmann, B. 24, 2652). OB. ^hoUiFNB, 
at 100° foflns (PhO.O,H,)^H which d^tils 
almve 800° and gives BHOl [206°], and tiyi jp*roa- 
amine (PhO.CjH,),N.NO [61°]. Aniline fenns 
KaO,H,NHPh [SfiT^whiohgives B'HCirilO’n.' 
With NaOMe in MM)H it yields PhO.OA-OMe 
(231°), while alcoholie potash solution forms 
Ph0.6A-OEt^29°, or probably 989°). The 
compound PhO.C,H,.i]^ (250°) is formed by the 
action of nitrons sold on PhO.OA-^^ (242°) 
which is itself obtained by the hydrolysia of 
PhO.O,H,.NH.CO.OA-00,H. 

Trimethylene derivative • . 

CIH,(OK,OPh)r [61°]. A* by-prodnet in the 
preparauon of the bromo-propyl derivativo. 

Allyl derivative PhO.OiA* (194°). 
Viom end NaOPh (HAiy, ^ 6i 45S-„ 

Di-chloro.allyldertvateveVh0.9^lfiL 
148° in*vacuo). Got*l«»n PhOAXlJlt 


HB, it 
pi?°]iil. 


^.Toohil. 


(114° 

'"^^rowo^i^^ dvrivaii^d Ph 0 . 03 A> 
(240°). Got ffcm CH,:OHBr.OfiCBr and KOPh^ 
(Henay, BI. [2] 40,824). Alcoholic BPtashtonns 
the proiBrgyl isrivi^ve (910°). * 

Benzyl der^atebe v, Vhenyi efhs% of 

Beszvii snooftoi.. _ 

•diluvaeide OAO.OA(9H),.CHO. pw. 
Formed by addii% acetoohlorhydrosRto aa ale^ 
helio solution of PhOK (Michael, CM. 89. S6l i 
A«; 1,806). Long needle^frpm 


soL water, soL ^ool 
w yellow solution. 
NaOAnat 100° yidd tiie 
f dA,OjbA(OAo),.pHO. wj 
atMhol m Miig white need) 
, B^ermtcee. —> Awab., 
Bbohow BaoKO-Aiaiio., 


andiP6«e. 
]koetie so 


io,tei^ 



nvBlive: 
I-eryftilMsie 

AiniiMSMiBao., 

ttMteO-llHMI-HnllO., 

Sb9 



m 


PHENOL. 


BMI0 -X|XBO*i GhU&O*. TBI'OBXABO-IOIt^i 
OguMMixTiio-, loix^ Di-ioDo-i)a]>o.t XnA* 
ntMh, Mid Nitbo* phenols. - * 

JMphesel«. Di-ost-Dn>HBimi. * 
Xttrsphaaol«. Fuatmujn. * * 

raiSO]:.-AZO-’OOKPOTmSB «. Oxy-Ututm- 
uo> OMDoTninB. e > 

nMKohhidiuo* eompongdi'n. Dibsso- ooK' 
rooms. »' ‘ 

PnSHOL.BIiini «. ^f^thyl-amido-phmyl- 

imiiikot QondjNs. ' c 

^pRfOL OASBOZTUO ACIP o. OxT-BtMisoia 
son. ^ f r" *yf 

Phfiiel diesibosyue sold v. OxT-SBrnAua, 
OxT-no/nraiiiia, end Or^-TEBEPBTBsuo aoids. 

Chsttol'mcsrbozyUe sold v. Cks-iBimEBio 
icn>. . 

PHXVOU8AT1H «. Di-oxt-diphskiuixis. 

PBZXOL-PHTHAlSlN GmHhO, (A 

P>-253°].-Ibimed by 

hasting pbiedi^ with phtbUio snhydride snd oono. 
•1^0,. ObtaiiAsd siso fiom(di-smifie.di-phenyl- 
phtbalide Iff the diszo-reaction (Baeyer'.A. 30^,, 
eM; B. 9,1330; 12, 642). Small orystals (tram 
steohol), iTf sol. hot aloohol, si? sol. water. • Its 
sofhtion[^ alkalis and alkaline carbonates are 
re^ bot become ooloorl^ on neutralisation, and 
also on addjtio&ot excess ot EOHAq bat nof by 
NH,. The red Colour ol a solution in vety dilate 
smmoni£disappear^on standing (Long, Am. 11, 
84). Aniline does not give any colour with 
phenol-phthaleln. AgNO, gives s violet pp. 

oBocitom^l. H30, Ik 100° form? a sul- 
phonio aeid, but'st ^° it yields ozy-Sntbraquin- 
■ one.—2. PCI, yields di-chlaro.di-phenyl-phthal- 
ids [lob^].—S. Zinc-dtist and NaOHAq yielS 
<r,henol-phthidin CO,H.C,H,.CH(C,H,OH),. 


tion of 

EMna,i 

MI 


phmJ-ottmthrmdl. (BU^. TamsA__ 

phe^.pbthaliiw bf Wats 9 

iseyst, i. aoa, lOtf.' 'iifliMtqftBte __ 

. OAo); «-a9° |L ». 

sol.eboholndseetooa. ItbnMaMM'IsOow 
solufion&iKOHAq.aadisMn^byfiOl. Osm 
H jSO, forms a violet golnttim, aao. m hsstiag 
produces oxyanthranninone sad iWhaUs sati. 

^ WuceO? ^ne4aa and NaOHAq ta ^isnol. 
phtbaUmn. POlujMds diAhlbro.pnsnyl.n. 


anthranol 0„H„Clp, [166°]. eBromine jhss 
C,HjiBr,0, [above whwyps 0,H,Ae,fc/), 
[182°] nyiy be obtainedjr Op adding^aMl to 
a solution ot phenoLphtl^dein in B,SO« the 
vio^t colour uaoM to bfbod-ted, andta addi* 
tion ol wafer S reoc ameimhous np. b thrown 
down. This fp. forms a dee^violet solntion in 
aIkaUa,and yields a crystalline bromo- derivativs. 
A mixture of NH,Aq ai^ aleobol at 160° eogvssta 
the re^ pp. into 0 „HuNO, [260°], SrystalUi 
yellow need^ps. * * » 


Mhglb 


Acefvl dertoafens OJ9„Ao,0«. 
,^onoolinic pnBm8,a:6u)>>2’78:l:l’44; 6w77° 
PHENO£.PHIHALn)XXf OHIdHUDt «. 

PU-CHLOBO-PBKIIvCHIUllfHIUHOL. ' ' 

iaXNOL.PHXHAUonr «. Dt^nzT-nam- 

ANTBffBaL. • • a 

PSENOI-PHTBALni 0«H„0, I*. 
0O,H.C,H..0H(C,H,OH), — 

‘ )lwr' 


l^tfiine carboxylic acta, ^olnMd 

reduction of phenol-phthal^ with aiBe.das't 
and NaOHAq (Baeyer, A. 20}, 80; 212, AO). 
Small needles. Forms a colourless solution in 
potash, coloured red bf EJPe^, through forma¬ 
tion of phenol-phthMin. Yields a di-aeetyl 
derivative [146°]. Sodinm-amidgm yblds 
phenol-phtbMol CH,(0H).0,H,.dS(0,HMS), 
[190°], which gives a tri-acetyl denvative [40°]. 
Anhydride OJS-tfir [217^. Formed! 


>nenai-pawaun uw,ix.vj,n,.viix;u,n.,u£i;,. — jinnyartae UhI 1 |,u,. cormea ny 

4. Potaih-fueion gives dioxybbnzophenone and! reducing the anhydride ot phenol-phthaleln. 
benzoicaoid.—&.NH,Aqatl70°formsCMH„N,O, Small needles (from dilate alcraol). 

[266°]. ' Oi-ohloro-phenol-phthaUn. ^ Anhydride 

I)4-neefyldeHoafiveC„H„Ao,0,. [143°]. CIO.H f2M° 980°1 

Oolouriess tables (from wood-spirit). 

S) Anhydride 0„H„0p [175°]. A by-pro- by the action ot aino and NaOHAq <m the oom- 
dnot in the preparation ot phenol-phthaleln pound 0,,H„01,0, derived fiob flooresMln («. 
(&sy4ii A. 3U, 347). Needles, insol. NaOHAq. vol.ii.p.65B). Small ne^es (tram dil. alcohol). 
Cone. £^B(L forms 6 solntion with greeny, fiaor- letra-bromo-phenol-i^thaiin ^ 

escenoe. Bromine yields CaHuBr.O, [258°]. C0^C^,.0H(0,H,Br,0H)r. [205°]. Formed 
Alooholio potash and sine-dnst reduce it to ' 
pbthslip 0^„0,x a 

Xeths-bromo-phencl-phthalela 0„H„Br,0, 
iA AJ,H4:CA(C^Hy3r,OH),. ‘ [220°,,230°]. 

Formed bare adding Br ip, HOAo to a soluiion 


of phsna7-pht|jid^ in slcohol. „ Colourless 
needles (from ether), si. sol. alcohol and HOAo. 
'VkBmUs Uxrm viobt solutions, decoloLrised by 
ezeess. BwO, prodaces didirotoo-oxyr^nthra- 
'■ qniijpao on^dieatiag to 190°. Mfi yi«da a di- 
aoetol derivative £134°].^ tt,SO,« containing 
KNO, torms bromorgspquinone 0,^ eegx 

rating tromaalcobof-ehlorolormsm ref orystals 
with steel.l^a lustre, insol. water, forming a 
violat solntion in H,SO„ and aonverted*by bW- 
tng alcoholic potsM into OnH,Br.O, [264^. 
NH.Aq at 170° forms ejat^r,^, [above 280°]. 
Vmiieo usrtfos peid prodnoes a^„Brpi,0„ 
° •»* fo^yietds 0 ,HJCo^A [Mn- 
f - rmoi-rsxSAwSSf u 


bybromination. Oristab^ombensane). Yields 
a di-acetyl derivative [166°] (Bae^r, A. 203, (KH. 
Cone. HiSOjConvertsit intotetra-bromo-pheBU- 
phthali&i Q^„Br,p„ whbh crystallises from 
aleobol in goidea needlae, and b converted by 
oxidpCng sgen& into tbtra-bromc^hthslideia 
OJHnBriO,. Teira-btomo-phenol-mthalidin b 
fotia%iDmo-di-oxy-phenyl-anthranof,and ib di- 
acetyl dfHvative orystalllsesJn need^ [356°]. 

FHBHOL-auiHOLnrjr V On-romnn;! 
qumoum ^ 

u FBEXOLtr Oomponnds eontaining hydroxyl 
n^ted to earbon,iWludh forms part ot a bwiteM 
nnclens (e. Bukzshs and Aicohdui). They>maq||i 
resemble the tertiary tatty aloohob, being osors 
acid in dharaeter than prunary eifjriMris. 
phenobutnd tertiarybslepliob tom BArdto aag 
scetm mi heatiim gyitn HCAdi FMam U 
%hb?l{ydipgen in m 0 . or p. poetltosi aae me 
dbpbced by NO, or Iqr a b 
,sBengiy soM in character ( 
lvmatm,Tjrii pdti 




^o-reaotiol from 
®,®“*o-ooiipotods)U- 8. By 
either alone'or 


PBENOL StlimONlO Aom. 


«w 


•iiw.-A 


. — alone or with 

ine Sn a benzene nuoleA nfty 


die 

nitrol^l. The pr^uj 
mono-oxime tonuzd ' 
hydioxj^int 


Um d- etp* poiitioii 
I ate Identiw with tha 
qoinoiMMwiUi 


•ometimei be dlsplaoi^ byTvXM,n. l. 7^^ i ‘»y«oijfamm? hydroohloride, But yield oiteo- 
enth SOHAq i oxidation with alkaline K,Peto_— 

ehloro-nitro-benxenffli ’j i^-?H®‘’'*oit*r6aily iprmxzo-ooiiKioiiMto.o.). 

hy thii tfa.lt....., t **1* o-eodi’-iiitro-phende 20. DMm^mido- comp6u«d$\ona oxy-aio-wm- 

‘DuSi^—*** ____ 


Pb— rj“ dieOHAq^but not U^CO^q. 

^ give rise 02 »%xidftUon to an acid 
or aid^yde o#ntaimng the sam^numbei of atoms 
- ' ■ They^o not exchange 


on treafhieat with KSH, nA do they 


fono B^imoaima ulto. 


, Y~r-- reactItUke i f ABnWAi a«C 

aleoboli with HCL BeGL aolon uoeoue*ola> 0,H,(0H).80,H. 
tionsofrphenol%uiapiodaotay Midation are p- acid, by the 
oitenprodaoei ”--i ...■>. 


phenofon a wafer-bath yields ^,ai.H|.OAOBI 
and OjH.CINH, (Heo«iann a. Oeoononudea, B, 
20.904}.~-21. BmMoirifihloridt acting on |2ieaolf 
in which ihefe is Bn atom ol If^drogeibin the 
p- positiai to hydroxyl yield#oolonriu Aatters 
rMleSea aurin (Doe{>net, A. 217.22^267,66). 
FHZirOL o-BULPHOHIO AOIB fljyifl*!.. 

j^mcd. together'*with tte 
the action of H,S 07 on phenol. 



1098). 

iuactioiu.—1. Beadiljanndergo bromination, 
cmonn^on,and^tration.—2, :^SO,forms at^- 
phonivlqida, theusonierio sqiphnrio aoids being 


I duct to,etsnd for a week, and &eW distUunB, 
treating with BaCO,and KHCO,Sf>ece8Sive^aand 
crystallising the E safl (Altain le (^n, O.B. 109, 
226). Crystals (oofttaining 1^ Bq), melting at 60° 



NaOHAq 

•aann a Eeimeiy B. 9,~62i{. — S. CCL'and aoid (Post, A. 

alcohojjie^^tcuh^tA 100* firm oxyaqms. — ' - 

6. AmmoniacA ZnOl, at 200°-S00° oonvefts 
{henola into amines (Merz a. Weith, B. 18, 

1298; 20, 644).—7. Solutions ol NaHOO, and 
(NH JHCO, yield oxyaceds on heating with dioxy- 
phenols (Eos^eoki, B. 18,3208).—8. Distillation 
oyer <ino-dusI reduces Ihe hydroxyl to hydrogen, 
fgiming the corresponding hydrocarbons.—9. Al- 


pheno^ 4 )-Balph_ 
64). Poasessas poifbrfal 
ipitise'ptio properties (Serrant, O. B. 102,1070). 

BtaeUom. — 1. Potash-f^fUm givea some 
pyrocatechin. The action bd^ns about 280° 
and%ttaui8 a maximum ijO p.e.) at ft0°. Soda- 
fitsion also gives pyrocatechin. The action 
begins at 810°. At 830° the yield is 6 p.a. 
Fusion with a mizfure of potaahiand stdiypvei 
still smaller yield (l,p.dl) of pyrooafeohin 


. V p.dl) 

tcoyl cUoridei and anhydridia yield alkoyl deriva-J (Degener, J. pr. [2] 20,308).—2. Bromme-oapti9 
tives of phenols, especially if a little powderedJ acting at -8° on the E ^t yiedds'tikmo- and 

U. . JA...A n WW anv Tm...-. J* l_a S as_ n Tk_i°«l «_vau.s%n_ 


zinobe^ded(SchiapareUi,0.11,69). Whenak' 
alkoyl oblori.de is used oxy-ketones are also often 
formed through the alkoyl entering the benzene 
I Duoleos.-l(f. Organic fiiids mixed with phenols | 
readily yield alkoyl derivaijves of the phenols 
on adding POOl, or on heating in presence of 
Zn^ (Basinski, J- fr. [2] 26, 62; Nencki, M. 
10, W)6). Aloohols m presenoe of ZnCL, form 
alkyl ether and hi^er homologons phenols.— 
it. Alkyl derivatives of'phenols split op 
on disti^tion ftitinphenols and oleBnes (Bam¬ 
berger, B. 19, 1819).—12. The aoid sulpbario 
ethers of tbs form OAX.O.SO,H derived from 
0 - and p- sijQrl-phenols are oxidised by alkaline 
EUnO, to 0 - and p- oxy-benzoio aoids (Heymann, 
B. 19, 704).—18. ABcalina sqlutions ^ phenols 
absorb %tmo8phsiie oxygen, forming dark- 
eolouredsproduets.—14. Homologues of phenol 
freque^y yield oxyaoids on fusion ynth potash, 
the aUcrl Bide.oBais being oxidised to carboxyl. 
16. Aldehydes in pl^noe of dehydrating agents 
form oompoonds of the fonnA0H(Off)|, which 
change to XCH(T". 05 )r. xBus (6)-naplfth(B 
anti bensoio idaetode Are Ph 0 H( 04 (H,), 
-b.n ging to Ph0H(0,AOH),, whioh-is at oncn 

•imnrt^to ths anhydrido*PhOH<g||^oi 

B, ; ^ssB, B. l9, 8t^.<- 
eAlorM*nsoallj fon*i ' ' 


athsM 
polsik'gi^ 
linger a> sr 


IIeyw.B,94.2600).-47. 


»ns imd 


sAaad tzir iodov &riyatiTeBt(Mes. 

'Afaaann, B, 22, WCl)*-;!®* Bitmus 


di-bromo- derivatives.—8. BzCl forms PhOBsavi 
heating with {he E salt (Solommanoft, Z. [2] 

6, 2g6).-4. Heated with dilate HOI at 140° it is 
split up int& phenol and H,aO, (Armstroi^). 

Salts.—EA'2aq. [236°-240°]. Colourless 
trimetrio prisms, sol. water. — KaA'l^aq.— 
BaA'jSq: needles. S. 26 at 100°.—BaA|^2(ig. 
—PbA', aq; tablea, si. aol. water.—The aniline 
salt yields phenol and Bmi|o-benBtoia^snl- 
phsnio aoid on distillatilu (Eopp, B. 4, 97 b). 

Methyl derivative CjiA0lie),80M. 
Formed from the acid, KOH, Mel, and MeOH 
(Eekuld).—EA'aqW needles, more roluble than 
its p isomeride (Haitinger, if. 4,178fp Xieidsk 
ohlsride • , 

* Ethyl deriv^ive. Forms b K salt stys- 
tallisingdUi platew a 

Fheuof nt-snlphonie sell OJ3,(OE).S0^ 
Bormtd by potash-fusion from bensene m- dtp- ■ 
disdlphonft ao^ (Barth a. SeiAsfer, B. 0,969). 
Nee(Ues(ront|min^2aq).*Fe01^givesw vlolst 
colour, ‘xielas rftoreinvn fusion with potash. 
—N^'aq.—SA'aq. [2^°-gi0°]. ESIoresaent 
needles.—E]0,H,SO«aq.—PbA'«^: tables, 
sol. wAer.—BaA'i^aq.—OuA', ^: {uwsn^aUes. 

Ethyl derivative 0,H,(OEt).lra3> Oot 
by the action of KCH Md Etl <« tha add (De- 
lisle *a. Lagai. B. 28, 8823). . Ddlquesoent 
needles. Tields a chloride fW°>anA aa'anZHs 
[181°]i and is «ednoed%y sms-dust aad diMts 
H,SO. to 0,H,(OEt)^ (2;9<^).-Salt«: SA'aq 
BaA'i 4sq; aeedlMStfrom wi^r).'Hi|6d.V*aq. - , 





^ rmA 

K^'SSSSWSS ■ 

OSOJO. ronned aw fwm Mlldo-WMJM ^ 
nlpl^ add £D(W 

deUqoHmt liT&tad neadlM (Iw OwOt 0. A* 

101.880). « % t 

B$acHoh§^l^ Bromim uting on n ooU 
f^ygma inono* ond di^biono- 
> Mid flnaT tti-liroiiio-ph«iol< (Le Omid).— 2. 
Boiling WlAqi glTei'phenol (BenedikUa. Bun^ 
banKTi if. 12, 4).—8. *PoUuh-fluian tonne a 
litueieioToinr(l<inoke, S.fe. [2] 
giTeaKn.di-diloT^benzene and'^,U,010.^001, 
(KekA^B. 6, 876 ; 6, 94S).-6. 
Ec^tjneldqoinone (Sdirader, B. 8, tSSj—8. 
ranto'SCl at ISO" fonnp^.henol and H,SO,. 

Salte..^^’. [400'’]. Bix-eidod trimetrio 
lam^: a:toea-879;l:l’002.—KaA'2aq: mono*, 
.elinie prisme (Bhodwell, /. 1881, 874).— 
Bad'.Saq. 8. 60 at 100“.-BaO,B,SO,2itq.— 
Bhd',2aq.—OoA'.Shq (Freund, d, 120, 85).— 
,m',8aqt-CnA',10aq.-AgA'.—AnUine salt. 
Flatet. [170'^. Decomfoeed at 190® into 
pUenol and cJnido-benzqpe p-snlphonie aoid.— 
o^Tolnidine s#lt. [o. 198'^. 8, 10-7 at 14® 
(Iweco, J. 1874, 747).—p-Tolnidine salt, 
1809®]. 8.6-9atl7®. 

* BtHMoyl derivative ff,H,(OBz).SQ,H. 
iQbeed $(Sn PhOBz and SO, (Engelhardt a. 
Lataohinoff, Z. 1868, 76).—KA': long needles 
(from water). —.f^aAV — BaAV — PbA',2aq!— 
OltA*•6Aq•■~'Ag4.^ 

Htthgl derivative 0,H,(0He).80,H. 
dot hr metbvlation.* The K salt forms needles. 
Sthyl derivative 

Form^ IroniAe acid, KQP, and Ktl (EekaU, 
B.««, 900)75x1 also, together withtte o-iso- 
^neride, tqr solphonating phenetole (Lippmann, 
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Pk*nyl 0 th$r PhA'. Fomed from phenol 
(9 mols.) and C3SO,H (Engelhardt a. Latsohi. 
wdt, Z. 1869,9981. STmp, spUt «ap by water 
into phenol and phenol snfphonio acid. 

dnAydride G„H,J8,0,. Formed from the 
oeid and POC6, (Sohiff, i. 178, 171). Powder, 
•t. mL water, t. a sol. HCLAq. Coloured violet- 


[1:8:4]. Formed by warming phenol with H.^0, 
and Wv and by aowina separata vessels ol 
phenol .a faming n,SO,(S.G. 1*86) to remain 
' to ^ months in vtfuo, the acid cburbi^ the 


^nths in vapuo, the acid 


1*86) to remain 


v^tonr %t Fhei 
Cano, C. B. Dm 
benzene snlphal 


mol (KeknlA Z. 1866, 691 


d also tom dlazo- 
H,SO|fOriess,d. 


iXlt 69; Armstrong a. Prevost, B. ^ 6M). 
Nodnlar grotut of ddtooesoent needlM,y.^ Al. 


enter and awohoU HNQ, yftlds picric aoid. 
Potaa-foaiot gives nyrocafoebla an^ to anl* 
phonto add: loda-Tqsioa forms also proto. 
‘ eatachiiis adltBarth'a. Bohmidh B. 19rl960|; 
'FsOKdvsBamoctoir (Stldder, A. lit,299). 


from phenol (1 mol.) and qnl^ohe n mols.)? 
by boiling phenol with aqueons OrO, (Wioh 
bans, B. 6,348,846; Nibtzki, A. 216,184; Hes 
A. 200, 233; Erhart, ^r. Ph. pjS, 481). Bed 
needles with green lustre, sol. cold water, alcohol, 
ether, and ligroln. Beduced by 80, to hydro- 
quinone. Bromine forms di-bromo-ppenoL 
PHEHOBAFBAHIHE v. SAvnANisz. 
PHEB08E 0,H„0- Formed bv the action 
of aqueous OlOH on benzene in -ue dark, the 
resulting 0^01,0, [10®] being extracted with 
ether and heated with very dilate Ma,00, (Oa^ 
rius, A. 136, 823).* Formed also by the electro¬ 
lysis of toluene mixed with alcohol and dilnto 
^0, (Braard, 0. B. 92, 966^ Deliquescent 
amorphous mass, v. sol. water and alcohol, insoL 
ether. Has a sweet taste. Deoomposes abme 
100°. Turned brown by acids pnd alkalis. Pre¬ 
vents ppn. ol cupric sulphate by potash, and 
reduces Fehling’s solution. Does not undergo 
alcoholic fermentation. Beduced by HI to hs:^ 
iodide. HKO. yields oxalic acid. oAmmoniaoid 
lead acetate ppts. (IH^b,^ 

PBJBIOirfAmTlC AW v. Ph&tal deriva- 
Uvt m CtoTcoimiS xoa, vtd. iL p.,688, and 
OaaoRo-ranNoxYACxTio xom. 

PBW«ZTA0S11C-A0BT^0 AOlSvb. OOrb- 
ccey-methyl dsrivattvs of Cvntitao taw, 

PHXBOZTACXnO-CA&BOXTZilO AtSB «. 
OifiBozAaxsoxlionna AQZD. 

PBoaroxT-ByTTEio Am o.,HuO, is. 


OOBtSTO®. S.88atlD0®.-BaA*4aq. 8.19 toT 
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H. 0.y* 1.492,8«0 (Stohmann, iL pr, [2] 40,86)'; 

I, 808,7X)0 (Berthelot. Bl. [8] 47, 866; A. Oh. [«] 

10j^448). H.0.p. 1,494,800 (a); 1,610,100 (B.). 
H9P. -19,800 (S.): -W,100 {B.). S.V.S. 164-26 
(Bflhtff), Oecars in th%ooai-tar oilelMilmg at 
200‘>-800“ (Bttohner, B. 8, 92 j •Sohulae, B. 17, 
1203). . ! 

Fagmatitm.—l. B; adding dices ot sodlam 
to btomp-benzene a«d distilling after 24 tears 
(PiUig,M.191,861; 132,201; SohultZj^.^7<« 
201; Engelhydt a. Lat^hinoS, Z. [2] 7^269).— 
2. From ohloro-benzene and 'sodianlamalgam 
f (Churoh,,0. J. *6, 76).-8. With other hydro. 


ing benzen*Tapoar 
(Berthelot, Z. 1866, 7l 


throi 

7in), 


irou^ a 
Ind 


oarlunf'^y 
red-hot tubi 

elormed consequently in many reactions in which 
benzene is pMaoed at a high temperature.—4. 
By passing benzene uapour mixed with SbOl, or 
SnCl, thresh a red-hot tube (Watson Smith, 
C. J. 30,3(^ AronheAi, B. 9, 1898).—6. A pre¬ 
set ot the passage ot azobenzene through red- 
not tubes (Glaus, B. 8, 37).—6. By the action gf 
red hot zinc-dust on di-phenylene-ketone-oxidf. 
7. By heating diphenylene ketone dicarboxjuo 
acid with .lime {Bamberger a. Hooker, A. 229, 
156).—8. From oenzidine by the diazo-reaction 
(Griess, Tf. 1864 [8)892).—9. By heating phenol 
with K at 240° and ppg^with water.—10. By 
subjecting bromo-benzene to an electric current, 
usmg zinc lor the positive electrode (Christo- 
mimos, 0. 6, 402).—11. In small quantity in the 
decomposition ot Aazobenzene salts by alcohol 
lOrieas) and by SnOl, (Caiman a. Gasiorowski, 
/.pr.j;2] 40,97), 

Preparalim. —1. By dowly passing benzene 
through a red-hot iron tube. By saocessive 
passage o^the unchanged benzene through the 
tube the yield may be raised»to 97 p.o. ot the 


P^n®* 0|A» fflaoB, B. •, 
*• B- W. 98M.),—8. k 
mutm ot diphenyl an^eifaylene passed through 
a red-hot to^ yields bwzene, styrene, suthia- 
cene,#nd phenanthrene (Baihin, i. Oh. [8] 7, 
|S2)^. OrO,01, in HOim oddisw it to bwuoia 
acid (Carstanjen,'/..pr. [)»] 9; 79).-5. AlOl, 
yields, on heating, benzene ana a idtehy mas* 
ini^el a. Ogatts, O. B. 100, 699). Biphenyl. 
(16 pte.t heated ^th MCI, (1 M tnd OHjOU' 
(10 pts.) yidds diptenylene-metbane (fluotenef 
ril8»] and rajE[„C,H,),CH, (810®-8208) (Adam, 
12] *47,* 686f-6. AlOL Vid CQCL give 
10,27.03[229°). Acsf { ehlorM^i MCI, 
^e eA-O.H4.caOf, [121<>].-5-EtDl aniAlOl, 
give 0,a.034-0,H. (286°) and BAQAHt, (0. 
807°). {n all thess^ses the oomnotmde are m* 
derivatives (Adam, A. Oh. [6] 16, 224). * 

Dihydrid* 0„H,r (249°). Got by the 
action gt boiling aloobolio potash on 0,3iiHr» 
which is termed from 0„H,, and Br (Banibergar 
a. Lodtef, B. 21, 843). Oil, volatile with steam, 
sol. etMr. YiddoO,3i3>'r- e * * 

Tttra-hydri^ OgA.- <(|46°'} ai7Umin. 
Got by {eduoing aipbenyl dissolved in amyl 
alcohol °with Boftium (Bamiferger a. Lodteri B. 
20,8077). Liquid. Yields 0,3i^> end 0 A At 
[184°]. , • 

* Btftrmet*. — kunm-, B^no-^wmo-msDO; 
BaoHo-mnio-, Oblobo-, I)i-OEi6BO-niSiiiBO-, 
^Bi-iono-, N1TB0-, and On-, diphskyl. 

FHBHYL-ACETAinDB ^ Acetyl dtrivaUv* 
of^muim and Amidt of PHsmirAgBiio lom. 

FBEKYL-ACBIAKIDINE 0,H,A 4a 
03,.CH,.0(IlH).Na. Formed from the thio- 
amide CH,Ph.Oq|41^ hy the action ot ammonia 
and atenospherio oxygen, •P*hf amfiioCa and 
HgOl, (Bemthsen, B. 9, 1819; 9, 429; AJM, 
321). Formed also tiom OH,PhA)tHH31)-OEt 
and ammonia (Lnokenbaoh, B. 17,1428). Cm-' 
tals, decomposed by heat, v. sol. aloohol, Sfner, 
and warm water. Absorbs 00, from the air. 
Deoompoesd by heating with water and alcohol 
into FfH, and CH3h.C0NH« 

Balts.—BBClnq.— B',H3t01,.—BASO.t 
tables, ▼. Bol. water and aloohol.— 

[198°]. Neeles (from aloohol).—^B'HNO,. MAo- 
olinio crystals (Lossen, A. 266,166)^—B'HOAc. 
[198°]. Btellatc groans ot leedles (frftoi alco¬ 
hol).—B'ACtO,: pzittns. 

Di-aettyl dtrivatipd 
03,.CH,.0(iUo]^HAa, [178°]. Four-sided 
tables (from water), si. sol. alooholfmd other. 

• Phen^ • aestamidinP 0H,.Qn7Ph).Nfl^ 
.nmunc hydro- 


sdded, loUowSt j^ually by So g.'flnely.djvided 
copper. Alter sOfcplng lor one hour it is finally 
distilled with steam. The yl«^ is 6-»grms. 
end zinc-dust may also bejiBed. Thetemp^atAe 

must not rise above 80°-l0° ^i. Oatternpmn,^B. 

Iv^ivss.—Iridescent naoreons soalss {txwi 
slooholjf V. soL hot alcohol and o(^ 


BtacUopt. 


.^1. BAdily yields oi-bromo- and 
ratives.* Cmorino, in A^esoi^ ot 


di-nitm-derivative^ unionno, u»»tew>^ »* 
BbCl.V»ields 0,A® OiA®* f 

189 148)--<. Heated in » stream oi 01 in 


189, 149).; 



62yJ39l.—2. From aoej^l 
(1 moL) ^^pmann, B.% 


is (2mols.)andPOL 
64*; Welia^ AS, 


16677.-8- ivm aoetonitrito gnd aniliiA hydro- 
obioride at 240° (Bemthsen).—4. By ps^ng 
HOI into heated -ogpanilide (Wallam, S. 16, 
910).—6. Bf-prddaot in tiituttearation ot thio- 
aeetaniUde tram aeetanilidb and Hy 

distiUatiow at thioMStanilUts (ftooMMi^ H. 19, 
1072). - 
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PBENTL-AtlffrAHtDimS. 


, » 

PraporoMon.—B; luting a mixtantof 

weights ot aostaniUdumd aniline hydraohlome. 

PropettUs. —Slender needles gi thin prisms, 
si. sol. udohol, {orming a neutral «>latiom nesrl 7 
Insol. water, T. sol. ether. Cono. H^S^foips 
amido-benzenep-splphopioocid and aoeno acid. 
Tin and HOI ^uoe it to aniline and HOAe. 
Fuming HNO, forms &e ins^ble nitr^^>l a 
di-niiro<ideriTatiTe 0,', 
dermanzii B, 7| 

C,JH,4S,0,01„ whence’ lfr.OEt yields O^H^NjOi 


[91®] 

19, aS^u 


.a 18,‘4427; 
Excels ol 0001, in foenzeno welds 




gas bfebles beep ■» <»■ 
ooour^ heat being again Applied 
Bubsi^s, until no further ^Mi^on takes place. 
The {§id partly orystallises out, and is putly 
extra^d with ether (W. SleDdel, B. 19,1949). 

lamins, slssol. oold water, 
T. sol. hot vAter, aloohol, and ether., . 

Beaetions.—i, 'yAds benzoio' Mdehyde, 


iTe 0 ,',H„^ 04 HN 0 a [162^ (Bie-A formic ^d.imd CO,^hen oxidited by <?hromiQ 
', 640). fOOOl, at 60^ forms acid mix|Are.—3. HKO,*yialdBO*anaF-nitro- 


acids (Piropff, Sjfctrolytii ot a 

dilute solution mves benzoio aldehpo and benzoic 
acid and two nwtral substanoest^] and [ltd®] ’ 


&,H,,N,0 [118°], whiol^decomposed tfaSCfO \ (Slawik, B. 7,1061).—4. uroHtscdozvjSn yields 
H<Ji m^ aniline and phenyl oyanate. Cyano- PhcH,.C0.0 CH,Ph (818®)?— 6. Whe% admi- 



followed by moist Ag,0 produces strungly-aDca' 
Bne 0H,.0(NPl»).NPhEtMe(0H). -- B'HCl: 
tables, m. sol. water.—B'.H,PtCl,.—u'HNO,. 
r u.Di-ptenjtl-acetamidu>* 0H,.C{lt|l).NPh,. 
[68^. Formed from ^henylamine hydro- 
ohloride and Acetonitrile 4Sy heating for a week 
at 160° (Bemthten, A. 192t 26). Afonoolinic 


6. Phthdlic anhydride and HOAo fom^ bens- 
ylidene-phthalide on Beating. dFetra-ohloro. 
phtbalft anhydride (W pts.), phepyl-gcetio acid 
(20 pts.), and NaOAo (1 pt.) form, in like manner, 
CHPh:C,02:C,Cl„ meHing above 360”, whence 
IteOH forms CH,Ph.OO.C.01„CO,H [IM®] (Ga- 
ihliM-phthguo anhy. 


_bnel, B. 20, 2869*. Di«3l 

tablets or thick prisms; a:b:c—l‘142;l;l-222.*i,d^de. forms the corresponding compound 
S. sol. alcohol, forming an albjine solution. , CHF^,0,:0,H,01, [210°], wher^ alkalis yield 
0Gb at 100% gives di-phenyi-thioaoetamide. IHie < 0„H,g(f.,0, [llf°].— T. HIAq and Pat 200® form 
hydfbohloitM is v. o. sol. water.—B',H,PtCl,.— | [ 


iloKde is V. e. sol. water. 

B'HNOS. Colourless tablets. 

Oi.phenyl-aofkamidine 
OjHi.CHrWiPh^.NH,. Phenyl-phenyl-acetam- 
idine. [o. f28®]. Fomed, with ^S, by heSting 
GJB,.CHrOS.NH, with aniline hydrochloride 
^.). Formed also by heating phenyl-aceto- 
nitq]^ 4ben^W^Jsnide) ^th aniliij^e hydro. 


[136°], which crystallises from watea 
in needles, and gcves OaA'' 2u, Bal* 2 m, and 
Afe^A^Guye, J. 1884, 468). * 

Salts.—CaA', 3aq.—OaA', 2aq.—BaA', 8af; 
V. sol. water.—PbA', aq.—AgA' :*small lamirus. 

Methyl ether MeAV [220°]. S.G. « 1-044. 
Liquid (Badziszewski, Z. [2] 5, 368). 

Ethyl ether EtA'.t (229° cSr.). S.G. U 
1-086. Converted by heating with sodium iajjo 
, . . acetic ether, sodium phenyl-acetate, a soud 

amide. Srfiall needles or laminas, v. si. soLrO,,H,,0| [176°] (? tri-phenyl.phloroglrdiin), and 


ly the action of iodine 
le and phenyl-thioacet 


water, v. sol. alcohol and ether. May be Sub¬ 
limed. Boiling dilute alcohol 'decomposes it 
into aniline and CEyPh.CONH,. 

Xri.phenyl-scetsmdine '' 

OA-CH,C(NPh).NHPh. [108°]. Formed from 
0,H..0&C(NH,Cl).0£t (1 mol.) and alcoholic 
aniline (3 mols.) (Luckenbach, B. 17, 1427). 

Plates (from alcohol).—B',H,PtCl,: plates. 

I^erthce. —^i-mtono-ni.rBEMTn-ACETAu- 

mwx; _ t- t 

PEXHTL ACETATE o. Acetyl derivative ot 
Faison._ 

PHBEn,.AOETCEl<OEAfdXlIE u. Ohloracei 
jmilide iifhs article Anilise. 

PHEtpri-AOETllFACIl) 0,H,0,*'i.e. e 
Ojn,.CHrC<Wi. Alphatolv^tie add. Mol. A. 

136. [77°]. (26*^ cor.). &G. ¥ l-ft778; iP 
1-0834. H.O.p. 938 , 201 ) (StohmaBn,*Ji pr. [2] 

40p 184). H.O.V. 932,600. H-P. 94.800^810^ 
mann): 69,009^von Brnhenberg). * • 

° Vormaliim ,—L Sy sdtionincation of *its 
nitrile (Cannizzaro, Ae96,246; u. B. 62, 966; 

64,1336).—3. By boiling vnlpic acid with h 
water (Hdller p. Streoker, A. 118,*64).—' 

reduclbg man^Uo acid with cono. HIA 4 and P _ 

(Omm Brown, Proe. Boy. Soo. Edinb. 6,409).—^of an acid 
A. By the puteefaetive ^rmentation ol proteldS 
(^owski, B. 13,649 -.B. 9, 43(b; 9, 6071. 

iVspat'alilb.-C.By converting benzyl oh]or|de 
into thenitrifo (benzyl o}anide),>nixinglOOgrms. 
tHi» manide with ,800 turns. M a mixture of 
8 vcis. of 1^0, and 3 voul «lq, and heating till 


An oil (?CH,Ph.CO.CHPh.CO,Et) (Hodgkinson, 
0. J. 87, 481; 0. J. Proe. 2,189). , 

Amido-ethyl ether CHJnH,). 0H2A'. 
Formed from 0.,H,Br.NH.C0.CHJPh and hoti 
water (Elfetdt,B.243222).—B'C.H,N,0,. [188®]. 

n-Propyl ether PrA'. (238° cor.). S.G. 
u 1-0142. Made by heating alcolgilia potassium 
phenyl-acetate with PrI for two days. Sodium 
acts on it, forming prcCyl aoefote, sodium 
phenyl-acetate, a yellow ou C,,H„0., (836° At 
60 mm.), and a sme^ quantity of ti solid, 
forming white needles (fronTpetroleum), [170®], 
S.G. P 1-039. This solid is also formra by the 
action of sodium on the oil G 2 ,H„( 2 „ as well as 
on the corresponding oil C„H„0, formed from 
ethyl p^yl-acetqle. Thegolid tormy an acetyl 
derivatife [100°] (Hadgkinson, 0. <F. 8T( 483). 

Iso-butyl ether (CH,),CH.CH,.A'. (147® 
corn. Bodinm gives isobutyl acetate aa4,an oil 
(Ho^kinson, C. J. 37,486). 

Beneyl ether VhOp^'. 
(270®atk60mm4. S.O.P 1-094. 

>■ 4 tng* benzyl ohlondawith alooholio potassium 
■'I pheng^acetate for a*week (H.). Heated with 
•odium it form^ sodium phenyl-acetate, the si^ 
of an acid C,^ 40 « [120®], possibly e-S-di? 
pbenyl-promonio aoid, and an oil, CJS^O, (830® 
■4 60 mm.)7 possibly tnb bensgl amw M that 
acid. \ ^ e • 

^ahlor/d* pH,Ph.0001. (ie8®at,ltAt)B.J), 
S.O. V 1-1683 (^sohOtz a. H. S0,U8(rt 
Eiub4rg,438,9963}. T 







PttElIVL-ACErlC AfJltt. 


'ormed 


-_th«Ag8aU(A._,. 

C^l*O.NH,. [168°]. ■f28»°). 
Kaam’^j^ nitrile by heating with anoholio 
KBH (Waddm J. [3] 7, 99). fo!i ' 
Pyheat'ng phenylaoetamidine Wftc 

ether*and dilute (lO p.c.). I 

Motion a/ yeilnw ammwiiam suMM* an artfttrt. T 


«v.. - “"“wnm sul^Ma an aceto¬ 

phenone (Wingevodt, S. Slj^Si). Plltes, v. sol. 
hot water, ^orms with^HgO a compound 
cr^talUarngin,needles [808°].meimer, S. 13 , 
?ro\oi give CH^h^O.NHBr 

»• Cl .b^''y®'ellising^rom tenzene in needleaiaiid 
y^ldin^ benzylaniine on warming, with Dptaoh 
(Hoqge|Mfl a.^Van* :Dc»p* 0. orssof. 


Ml 

•aotingVrith alcohol tbl product ol the aoUoa 
#1 ZnEt) on tho xsomorliB nitrilo (Frftnkluidi a# 
Tompkins, C* J. 87, 688). Occurs'in small 
quantity in the product of the action of al- 
ccAoIi#ECy on beiyiyl chloride (Finner, B. 17, 
2010). Silky needles. ' Hardly sol. alcohol, soL 
C8^ and glacial acetic acid. Forms a gummy 
mass wit[j wanft dilute HQl, possibly %Bmt. • 

_Di-phenyl-aceticacid C„H„Oj i.s. 

pHPha.COyH, Deoxwenzilio acid, 2^1. w* 
212. [149°].* Forisea by reduchig bensmoacid 
(Jfaa, A. 166, 8d) and ^ Abating 
?fc^.COaH (1 molj with benzeift ^1 mt^ 
and zinc-dust (Symdhst. Zinoke,«H. 6,118»j A. 
^Ih., Obtaiil^i also by sapodiying its 

‘ ’ Needles (from water); gl- sol. 


AldehTifo iniT s r™ j"'*'’ ' tVA.P’ °°y>- : “trile of «mide. weedles (trom water); at-sol. 

an an»l^n;°k ®bloral gives : benzophenone on oxidation, and di-phenyl- 

an andloaous bodv. . , .HgtiHation with sida-Ume. BmS 

forms G5b^r.CO.,H. 

Salt^—BaA' 22 aq. EfSoresoenynonoolinic 
crystal^—CaA',2aq.—AgA’: an ‘ 

Methyl ether J6eA'. [60° 
alcohol) {Bbttner,,B. 21, 1316^ 

. Kth'^ ether EtA'. [68°], Prisms. ’ 
Amide CHPh,.CONHj. [106°]. Got by 
action of KOH* (6 g.) in alcohol on the nitrue 
(2g.) (Anschiitz a. Bomig, A. 233,*^7), aMby 
heating the ammonium salt under pressure at 
280° (Neare, A. 250, HI). Plains (from alcohol). 

Nitrile CHPhj.CN. [76*]. (N.); [78°] 

|F. a. S.). (183° at 12 mm.). Formbd by heat¬ 
ing ClIPhjBr with H^y, for 18 hours at 
165°, and extracting with benzene (Friedel a. 


amm 

lOT* 


,^h^8 pp. 

Plates (flom 


CaPh.CO.NEt,. # [86°]. 
(296 undbr.).* Formed flom the chloride and 
diethylamine in ether (Hauskneoht, B. 22, 324). 

Bromo-ethyl-aviiae 
CH,Pk(K).NH.C.Jl,Br. [SO^. Plates. 

8-Br8mo.propm-amme % 

CH.,Ph.CO.NH.CH,.CHMeBr. [46°]. Sbrmed' 
from the chloride and C,Il,Br(Ni^). Needles. 

y-Bromo-propyl-amine " 
tH,Ph.ceiNH.Cll,.CH,CHjBi;^ [44°]. Needles, 
conver'ted by l«)fi into 
(Rlteldt, B. 24,3224). 

Anilide CHPh.CO.NHPh. [117°] (Hof 
mann, B. 13, 1225). * Got, by intramolecular 
change, by the action ef PCI, on the oxim of 
((poxybenzoin (Giinthei; A. 252, 71). 

.An.* _» _ „J - rtt-r 1 


Balsohn, Bl. [2] m, 689) am 
i acid witlf lead sulphoeyanideSil 


Lby heq 
iTT70° (P 


*pi-phenyl-amide CH^Ph.CO.Nl'hj ! Immerwahr, B. 23, 28411). Got also, togeti..,- 
[72 ]. Satiny needles (from ether) (Hausknecht).^ with a polymeride [168°], by nittatiug di- 


Phenyl hydra'eide C|,H„N,0. [167°L^ 
White Hakes (Billow, A. 236,196). ' 

Nitrile' C,H,.CH,.CN. Benzyl cyanide. 
(232° cor.). #.G.ll 1-016. H.C. 1,023,000. H.E. 

I -27,900 (Berthelot a. Petit. C. B. 108, 1219). 
The chief constituent of themils of garden cress 
{Lepiditm sativum) and of nasturtium {Tro- 
pcBolum majuf) (Hofmann, B. 7,1293). Formed 
by boiling benzyl oUoride with alcoholic KCy 

(Qannizzaro, A. Ch. [3] 45,468). Preparation _ 

By digesting bpnzyl chloride (1 kilo.), crude 
KCy (Idiilo.), andtdilute alcohol for a week. 
Tribenzylamme remains in the retort after dis¬ 
tilling off the benzyl cyanide below 300°. Be- 
actions. —1.% 8 pecimen.( 200 °- 250 °) treated with 
ZnEt.., the temperature being kept below 1.30°, 
formed a\)roduot vfhioh, wMn deoon:%psed by 
aleohol,wve oyanbenzine(C^,N)„and benzacin, 
C,,H„n 5, an indifferent body [150°].—2. Ce- 
dueed^zfne aa^ HClAq to C,H,.C®,.CH.j.NH, 
(Bemthsen, B. C 6^.-3. AlcohoHoammonium 
sulphide forms G^,.CH,.CS.NH.j [^°]. — 4. 
Water at 260° forms the anfide; ammonian^ 
acetate acts in like mannir (Bemthsen, A 9, 


phenyl-ethane and reducing the reaulti 
C„H,.N G, [14»°] with SnOl, and alcoholic HOI 
(A. a. K.), and by treating the amide with PCI, 
in POCl, (14). While needles (from ligroln and 
ether). Alcoholic NaOEt and benzyl chloride 
form CPh,,(CH,Ph).CN [126°]. An ethereal 
solution of iodine (1 mol.) gradually adAd to an 
alcoholic solution of the nitrile (2 mols.) axft 
NaOEt (1 mol.) forms CN.OPlvClihu.ON [o. 
231]^]. , • ^<4 

Tri-phenyl-acetlo acid OPh,.CO.,H. [264°]. 
Formed by the action of fuming HolAq and 
HOAc on the uitiil^bat 20<^ (E. a. 0. Fischer, B. 
11, 1508; A. 194,'242). Preparedliy heating 
CCh.CO.H 1(250 g.), benziaie (840 g.), md AlO^ 
(gov g.), mixing the product witl^wate* and dis¬ 
tilling with stea:^* the r(|pi4ue ol aluminium 
triphenylaaetate is decofhpoled by NHrAqand 
tee fil4rate ppd. by HOI; the yield being 6 #.o. 
(eHu a. TMle, J. pr [2] 82, 62t), In this pie- 
pamTion two if$’-pr*duotB ^0,H,^, ^26°] aad 
(0„H,0)* [75*} csystallwii^ in yellow *needles 
Lore also formed. Monocunioprisma (fromalco- 
1 hql). Si. sol. HOAc. Ver} feebleymid. XheNH, 


429 ).—6. Bromine forms 0,H6CHBr.0Ir anj { salt giues off Nil, spontaneonsls. The H salt, 
eery sparingly soluble 0,B,.^Br.CBr(NH) [o. ^ppd. %s needles by cone. KOHAf is decomposed 
20 d°], which is crystalline, is decomposed by hot I hr water. Fumi-tg 9.,B0, at 10Q° forms 

' is mandeMo aetd when •wliinh vialds Hn.kn 


water and alcohol, and fields mandelk acid whm 
heated witS dtlifte HiSl at 160° (Beimar, B. 14, 
^707).-td. Pyruvic acid and H.,SO,7trm CBld 
form 0„H,N,Q, [146°] (B64ingef, B. 14,1600). 

Par (tnWrils (0,H,N),^» 

P71«1(F. a. T.): [221°] (p.), 


1 ^ wtthQr. fuiui nil xuu lunui 

SO,H^„H,.Op}i.,.Ctt^,* which yields BaA''aq, 
an amorphous sair.—Salt; d|gAA Powder, not 
aflboted by light. • • » • 

Nitrile Ol?h,.G(i» [127-6°j. ^Formedftom 
HgOy, and CPh.OljM 160° and from KCy and 
0|h,Bt (Elba, B. 17,700). Mottoofinio prisma 



Ml 




pomllgroInorHOAs). Ooaverted baloohdle 
potMh mto e Mlpaftride [SIO*] erjnfcHlwnfytn 
eolonrleu aeemee. * • 

Audo-, Bbok^i Bbomo-aihIk)*, 

BBOHO-HXtBO-, ObLOBO-, IoDO-, BM OA-PBBWTIr- 
eCBtXO AOXSt, ^ At 

PEBim-AOBTIOALDBETDE 0^0 U. 
'OJHi.OHrOHO. (306°) (Badxiuewtkj,»B. 9i 
679);<194°) (EtaidJ. • ^ • 

P’ormotioM.—1. BydHtUling oftloiom phenyl- 
Metpta with oaloium jarmate (OannlzzatOicd. 
119,364).—S From a-bt o<io- (of ohtoro-) 8-oxy- 
yl-jnropionit aoid OHPl 40 ^.p>Iln.OO^ 



foK SD Wnr with H,SO, (8 pts-vand water 
(13 pta.) (Zinoke, A. 216,301). Stronger H^SO, 
jieldt 0„H„ [101°].—4. From ethyl-benzene by 
inooasdve treatment with CrO,Oi} and Vater 
(Etard, A. Oh. M 22, 2481.-6*^ diatiUing 
phenyl-glyrndio acid wit)) dilate H^O, (Eilen- 
^yer, B. 804). * 

. Fn^tttu.—Oil. Armi a crystalline oom- 
poond with KaBSO, • •. 

BeacUotu. —1. With acetoaeetie ether ac([ 
NEL it yieMs benzyl-di-methyl-pyridine di-carb- 
n^lio ether dihydride 0,H^(C,H.)Me,(CQ^t), 
[a8:6:9ff fll6°] (Jeanrenaud, B. 21, 1784).—2. 
HQy forms CH,Ph.OH(OH).CN [68°], S. ' 


tjBSQrrtAtSimRB 

Mi wrntm rM- : 4' ' 

(VB^HrO(NH).OBil®J*ar«* __ 

re.t^ is formed by paseloa dry BKftinto a ao> 
latiNt 6t sheayl-aoetimittile ih shti^te eloolid 
(Ld^eifclf^^. 17 , 1431). Ete fine base it a 
ooloorUm li^md of asomatte odoor, Recomposed 
on distiUstion intm sloohol and j^eoyl-aesito- 
nitrUee hydroohhpdde is resolvetbon fnsiM 

into phfityl-aeet^alde and EtCl.* 

PBEBYL-ADETOiniBUS m. Nttrile ol 

PHENVIi-ZOBIie ACID. . ' 

PHEirYL AcEToirvci 8n]aBn>»cuS,,B(I 
U Phg.OH,.CO.OH, [88^ (144° «t 16 mm.). 
Foamed from ohioro-aoetone and NaSPB (DtUsle, 
B. 22, 808f.' * Bar^ tabtes (from ether), tamed 
dark violet Ay hot H^O,. 'Fields V phenyb 
hydmzlde [88^. • 

The oorrespondine snlpheae Ph.SOrOH,As 
r68°]Js formed from ohloro-aoet^e and dftdiam 
benzene salphinatellB. Otto, Bpl9,Sl643). 

PHBNtl-ACETOPHEHOHE 
,[l:3JOA-OA-CO.(5Hr [121°]. (o. 836°). 

Formed from diphenyX Aoffl, and Aip, (Adam, 
1^. Oh. [6] 16,266). Ffisms, leduoei 8^ sodinm 
am^gam to the carbinol [86°]. 

SI-FBEICFI.-AaEIOXIK (so-ooUed)«. Onm 
ol BwzopHKMoini. 

PHEHTL-ACETFBIO ASUi 


HQy forms CH,Ph.OH(OH).CN [68°], S. 1 at fHEWYt-ACETOBIC mut 

16°, otystalliahig in stellate groups of ooloufless i0HJ?h.C0.NHH3H,00,H .[442°]. H. *18 at 12°. 

.. ..I.*.,.!....! D trxTrk ia n w.Anx I OsvYtnra in lf/\i*oAa* nvinA amrl as aIaa IammJ 


needles, v. solfaloohoL—8. HNO, (S-0.1-49) at 
—13° give o- and t^nitro•benzoio aldehyde. 

Phenyl-hyir^Ltide OH^h.CH:N,HPh. 
[68°]. Prisms, v. sol. aloohol. Converted into 
Aenrl-indol^ by heatin))l with ZnCl, at 180° 
(nsoner a. BcbSiitt, B. 31,1073). * 

if-Bthyl derfoatsDS C,H,.CH:CH.OBt. 
(217°).» fl.O. S -981. Formed from w-chlorft 
styrene and alcoholio potash (Erlenmeyer, 

14, 1868). Oil, easily decomposed by heating 
with water into alcohol and the aldehyde. 

Di-phenyl-aeetie aldehyde a CHPh,OHO. 
(816°). Formed by heating hydrobenzoin (1 pt.) 
or isohydrobenzoin with (6 pts. of) dilute (20 p4.) 
H,804 for 8 boors at 210° (Zincke a. Brener, 
B. 9, 1769; A. 198, 182; Weise, A. 248, 38). 
(U vAsol. almhol and ether. Yields benzo- 
pmnone and TXh im oxidation. Forms ^ crys¬ 
talline oomponnawimEHSO,. Alcoholic^tash 
yields di-phenyl-oarbinol anddi-phenyl-methane. 
Nascent HQy yi^ C^phrGH(OH).CN, upon 
which Jtooholic hydrogen wloride reacts with 
formaDon of «kHPhrCH(OH)lC(NH,01).OEt 
[186°]. Em aldehyde apmars to form condensa¬ 
tion prodnote [idt'Tsnd ^4°] on lading. 

Phenyl Oi/dfaeide OH»rOaN,HPh. 
SFlat stellate ne^es (from hot alMhH), v^oL 
ethor{BndciPh,A.248,101).. • 0 

0(Bim ,OHPli,OH;NOH.\ [130°]. ^7hita 
Bseoles, formed t^ether*wim another body 
[146°] iir the attian,ol hydrozylamine in dilwW 
alariiel (Anvers, B. 3d. 1780). • * 

PHlNYl^AflXnO OABBQZYUO*/I011>,«r 
ChasoxT-rassn-socm) ecm. 

PKBm,-A0ET.1iinip-A0XTATE . 
aBvOHr|(Nm.OAo. [iV].* White ncedles.’{ 
T. 4. sol. flteoffoX SI.S 0 L cold wMer. Formed by 
komng pBsn/l-acet-nqfdo-etlfrl-ethsr with AsyO 
(Uirkanbaeht S, VI, 146|). 


Occurs in horses’ urine, and Is' also found in 
urine after a dose of phenyl-acetio dbid 
kowski, B. 17,8010; H. 7,162). Formed by the 
action of the ohlorid# or anhydride of phenyl- 
acetio acid on glyoocoU (Hotter,^. 20,81; /.pr, 
[2] 38,98). Small trmietria crystals (from 1 ^ 0 - 
hol); o:6:c--890:1:2-374. V. si. soL eth< v. 
sol. hot water and aloohoL—OaA', 2m. B. 8-16 
at 11-2°.—CaA',aq.—PbA'.aq: pris^-ZnA',: 
plates, V. sol. hot water.—AgA'; amorphoos. 

Methyl ether Uek'. [86°], Needles. 

Ethyl ether BUl'. [79°]. .Prisms. 

. Propyl ether VxM. [31°].* Plates. 

Amtds CHgBb.OOJJH.CH,.OONH, [174'* 
Pearly hexagonal plates, v. aoL hot water. Witi 
HgO it yields Hg(0„H„N,0Jr» . 

PHENYl-ACETTL-MBIONB 0.,H,,0, 4 a 
0,H,.GHrC0.CH,.C!0.CH,. Bmtyl - mel^l • 
methylene-Ai-hetone. (2M°-269° at 748 b>)D.). 
Has weak acid properties^ * • 

Formation.—Phenyi-aoetyl-aoetoacettoether, 
formed by the action ol phimyi-aii^l dilorids 
upon sodio-aoeto ac^io ethn, da boiled with 
water lor 6 iftura. 

i^([W)srt»«i.-oOolonriass oil. alcohd, 
ether, benzene, Bbt water, strong aSds, and di- 
kite alkalis, si. sol. oold watw. WUt phmtyl. 
hydrazine it condenses to phenyi-hnAsd-methyl- 
pyrazole. _ • • 

Salta—A'Ag; whitr pp.—Aifa* ; crystal¬ 
line sdiidffisehMaJSiUow, B. 18,3186). 

^ PHEHYl-AO^irYMNB 0 * 4 a 0 A.C 10 H. 
AMetenyl-bettf^ (141-6° ocr.}. S.aTV<999(L 
f«.-^M2^t^^A^986,18). S.V. 1365^ , 

add with dry Ba(0^ 

2. B^boil^ styrwliitotelte witii 
spotaob end heating tn resnlting hmbo stniM 
frith slcoholiT^h (^lasffiT?, 

IM, 166) Sdl&uui, 



fipzene 
oiA, Its 


Sntlmf”? «D?' *ddedtoift ethereal 

W»s *wl*te powder, which 

'’J“jte»with bromiZ.~a, So- 
/p a 8iv® sodium pheDjl>prop^]ate. 

G-2. S63)*-.3..5o4Und 
4 H^‘ 0. V. 29, 182*- 

iFi-ibiei *’ *>7 yields acetophenone 

boll 86> M)-6. Boiling 

stMn . ** ‘o «‘yen»(Aron- 

BWin a. HMleftiaim, B. 231H81). 

Di-phe^Ucetylene O.jH., ».e. CPhiCPh. 
rm?mj (Bihal). ^'ormed by boiling 

PhHl}«CThHB^pr the corresponding di-chloro- 
di-phenyKethane, will alcollblio potash (Lifc- 
priobt a. Schwanert, A. 146,347; Fittig, 188,* 
i*j- a onned aha by the action at sodiuin.amal- 
gam on an alcoholic solution ot CPhOBCPhCl. 
TLieberm*an a. Homeyer, S. 12, 1974). -LarKe 
crystaft (from atlftr). May be^istilled. «Tiel^ 
^ph^yl*ethylene (stilbeue) when heated with 


beau] ^{tb oiea et ltS>(A i^Um •. 
^ Ml. IMi A»geli, k 24 , 6061 
•* W, m). GmUlt, xiol deo^posed M 8ld® % 
ta lie lola tiflvhol vdA a&er# Baduon unxno- 
maoal AgKO,. 

[266^“***’'* P„H,^AOa 

ytaHYI-AOETYD-BUCOmo AdB «. 


n.-AOBTTL.8uoonno aoib «. 

^ AiMm-ruzsTtmoeaxmo aom. The mono-ethyU 
ether ofctbis aoid yiei^ on treatment thth atao< 


^aq MO p »t 180° (Barbier, J. 1876, 866). 
yields benzoic acid on oxidation. Cone. H,SO. 
gives a green colour, tnd on warming to 60°, 
diluting witia water a^ distilling with steam, 
a^iyl benzyl ketone (deoiybenzoln) [66°] is 
ptOduoed (B6hal, Bl. [2] 49, 837). 

Chlorides v. Dt-caiiOBo-ni-piiEiiyL-zTHYti-.’ 
>n and Titba-ciiloko-di-phekxii-btiiane. e 
Dibromide v. Di-bboho-oi-pbenil-xtiii^- 

BXE. 

* Di-phsEEt-di-acetylene C„H|, t.«. 
ICPh:0.C10Ph. [97°] (Q.); l88°J (H.). Formed 
by shaking the cuprous cAipound ol phenyl- 
acetylene with alcoholic NH, and air, or, better, 
with alkaline K,FeCy, (Qlaser, A. IM, 169; 
Baeyer a. Landsber^ B, 16, 67). Long needles 
(horn dilute alcohol), v. sol, ether. Hot H,SO, - 
carbonises it. Jn ethereal solution Br forms 
0„H,^, [178°] an*C,A,Br, [149°-16S°] (HoUe- 
mann, B. 20, 3081). 

Picric acid compound 
[108°]. YeHbw crystal^ (from i(}oohol). 

References.—A uido; Iodo-, and Nrrao- 

tHENn-^TTLENE. * * V 

TllI-raBIITL.AOETnPn.TBIAlfljrX 

0JH,.N. ie. [190°]. Footed 

fromWltylene^trabromide, aniUdb, and aleo- 
bolic pota^ (SBOaujeff, A, 178,126). Needles, 
V. si. sol. ooM alodhid.—Salts: B’^i^Ol,.— 

* ‘ • bi - THio?Brt • 

. JfSXA OS<^;§p^;§2>OSf Formed^ from 

beniU ahd tbio-nraa at 146'^(AnsohfltB a Qel-* 
deimaoa, il. SU, 184| Crystals, tiMompoeing 
at 800»: f, ii.Jsl. 

• Bir^ 


T ofcrois aoid yiei^ on treatment *ith al^ 
ioho NH, a componnj 0,A^,O, [264°], whloh 
I mnus, on rappni6aati9h, a oomuund a,A,NO. 

Bj smalt, needljss (Jptoer, 

^HubnX-ACBIlRHB • 

0A4<|^^>0A..N181»]. (o. 401'^ VJ). 

129-7 pa-1]. • • 

Formation.—(Beiatham, B. 16, 8011; 16, 
1899; 19»426: 20,1562; A. 192, 19; 224,12.) 
1.. By ha^g benzoyl-diphenylamine (80 g.) 
with (80 g.l at 210°-280°.—2. From 

benzotifcnloride, dipbenylaminepaA ZnOL.— 

3. By heating bmizorntrile with*^iphenylaimns 
hydrochloride atM0°—4. By heating di-phenyl- 
,benzamid!ne hymoohloride to 260°.—6. Si 
small quantity by beating di-phenyl-amine with 
oi^amic_ acids and ZnOl-—6. By diazotidak 
chrysaniline (di-amido-pnenyl-acgMine) 
boiling the product with alcohol tFiseber A 
Harner, B. 17, 206; A. 226, IM). 

Preparation .—By heating mpaOio acid (60 g.) 
dipljpnylamine(70 g.) and ZnOl, (lOOg.) at 260* 
tor 10 boors. The yieldcf crude base (60 g.) is 
good. 

Properties.—GqlporleBS thin prisma tfrom 
alcohol),e thick y^owish pxffniB (cotatsining 
0,H,) or tables (from bezttene). Y. sol. benzqmA , 
in. sol. ether, si. sol. alcohol, hrsol. gq)er. 8oul^ 
tioiis ot its salts exhibit green Buorescenoe. Mot 
affected by boi)jng dilute HNO„ by faming H31 
at 260°, by AeCl, by Ac,0 at 190°, Iw Bz,0 at 
160°, by pqtasb-fnsion, by heating with ]^0, 

(3 vols.) diluted with water (1 yoh), or by diatU- 
iation with soda-lime. 

Reactions.—1. OrO, in HOAo giyeaabenzoia 
aoid and 00«—2. On oxidation yath EMnO,Jt 
gives phenyi-qninoline oarboxylio aaoid. On 
the other hand, its alkyl-halogen admtieg pro- 
dufts giye rise to phAyl-amido-benzoio aoid 
0,H,(NHP10C0JB on oxidation with KMnO, 
(Clans A Nioolay|en, B. 18, 2706).—8. Yields 
on nitration with H,BO, Ibd fruni^HNO, di- 
nitro-phenQl-aoridine OjA,(NOJ,^ whiiA is 
gol^ aqueous or alcoholic BOl but ^ sol. id- 
oohol, and tridiitro-pheiiTl-AiMine, which 
orptallBqs frmn fluent Acalaobol in minnte 
y^o^ needlra, hardly sol. alcoholic HGl,And 
TOnyertedfby hot SnOl, into g red dye (fni- * 
aramo-phenyl-pcri^e), whioh Incomes oolqp- 
less on fuithessreduction. * a e 

Sa lts.—Partially dfcomposed by water.— 
BPSOl: orwe needles sor ^ms, U> Kd. eold 
water, ml. alcohol. Its solntldh exhibitf dark- 
green flaoresoenoe.- B'HGl Sadi red ecystalA— 
f- B'A^OV — Nitrate. [188»1. Yallmr 
needles, si. soL ^i)i0,a8-8alphate: yalknrlah- 
ted trimetriif crystals, y. S& hat YStsr.—Fi- 
•nata: Hair-ian mist^ lint aMhD. 


««c 4 ma 




8M 


M'0th]tlO'ehtorid» 

Mttkylo.nitrita 

lol. jrellow iMtdlaa. 

M«thyto.iodid$ S’iia. BlMk j&noqlmie 
(tom •Iwhol),. intoL ether. l&n4rtod 


y. BTSIeOl:* soluble 
A aeoomposesbnow 70 '^ 
B^eMOr Sparinily 




« by moist Ag, 0 , into 
" ’'*“®** ^ 8 ®* by oxWising 

‘JMy *» whJbb’it is r# 
•iueei by tin nnd HOIA^. , 

s, P64»J. 

by, wdnoint Eiii«<>yl-MridiimStHCto. 
offlond^ Iqaeons shluUon with sine-dust or 
by uddi^^nm-amalgA to an alolholio sola-, 
Colbnrlras needles, With nd Wio pro- 


-- —-w«, «wwu.«a, WAkU liU UltB ]0 pro¬ 
pel^ ; soL aleohol and ether. Alooholio AgNO* 
oxidises it to phenyl-acridine, a e^ge vhioh 
IS slowly effeoted.even by air. ifyields ■ an 
acetyl deriTatire 0 „H„AoN [ 1283 - 3 ad is con- 
verted b»^I at 140 ° uito 0,JS,Affix [1043 
wb^ H^d NaNO, produce fteTmetbylo- 


bJbflb^usd water, 
alooholio solution mrk-violet. 

*** ^ Hjb de p 82°1 cry stalllg ing in needtos. 

,>^^^ 58 ? ^sHTDo-paom* cnon 

jPonnbd. tom phenyl 

*3^ «*«. brid'SaOBrin 


0thtr 

from 


PS 8 -). tor 12 hours at 160 °. Its dilute 
JbjStb^^xhibit gr^ fluore^ence. The»saU 
pit“i|N(S^Na), is insol. absolute alcohol, and 
mvOT dilute solutions exhibits blue fluorescence. 

“•'AjBtJurous salts are nearly insol. Aq. 
iM/ernieM.^- Anzoo- and Oxx-rHSNxi,- 
ugm)D ni.w • 

fhzbtl-aobid'Ibb oabboxtlio acid 

c.h,<|(C^h^)>c^ 

Termed 8 y WUng phthalio* anhydride 
*? ^h diphen^amine (46 g.) and ZnCL 
2 ® 8 ;) 1 * hours at 190 ° (Bemthsen i? 

^b^ B. 17 . 1610 ; A. 224 , 46 ). Yello> 
aj^ine Wwder, sol. acids ftid alkaUs, insol. 
vmr, si. sol. boiling alcohol. Its solutions in 
liluto amds have a green fluoresoeftce, in alkalis 
I blue fluorescence. Split up by heat into CO, 
Yields a hydride [ 160 °- 

^l00*^e 

Salts.—HaA'aq: colourless pearly plates 
OTlpng^needlm.—HA'HCL [ 168 °]. Yellow 

orylUls (tom Sot diltte HCl), si. sol. hot water. 
An isomstte add OA<:^^‘‘>OA.CO,H, 

dkidation of phenyl- 
methyl-^dine with cnromic acid mixture, is 
iL soL eJoohol, and gives sparinglAoluble^aA'. 
Bonna, A^, 62 ). V ^ ^0 * 


PKBVn-AOB&m JUaO v. Craganzo 
I Araono aonS • • 

wax —a_ a 


MOtD 


IBonoA, 

p 

uidl___ 

• Di-ph^l-aerylic add 

CID._•• 

YfXra^ALAVCR efe. ,, 

■o™no tea ands PnatTK 

•4ni>e • 

PHIVnwALDSftTOX «, 

aM MfltTPa. - 

M. d^raYBO-BBBm Xt»BB 

l^bMw^ iotmic ether, ltd BaOBt ih ether 
>y*o^t»,®. 82 , 8279 ). Yellowish. 
Ties a d^-violet eofoiir, 

n xxion 

Bonaad tom 


FBaMXL-ftlixiwta 


w 

-Axmo-rnlm,- 

'XBOnOHIO 

TaasdS-acario 


fTaa sDia. - • , 

I^enyi et^r NHPh.CIQJIH.OOTh. 
farmed iron phonol md otadJo Mid i^dohv 

linm/**’ (tfon> alcoSd), 

[•insol. cold water. Decomposes at 160 ° into 
pnenol and eyanimc acU. * *• 

TieiSf"*!* «HPh. 00 .lfH.C 0 , 0 ,H- 

[1683 Formed by heating plmnyl eyanate with 

, ftj-phenyl-sdlcphanle add ^ 

|^HA.CO.NPh.COTi. • • 

Mothyl eth0r MeA*. [2813 • • 

Ethyl ethor EtA'. [ 98 °). Formed tom 
^pWl di-iBMyanat* PhJIAO, and aleohol 
(HohuMn, B. 4, 248 ), and by the action of HgO 

NH, Ai NHPlffCS.NFh.COBt 

Needles, sL sol. i^r. 

Yields (C,.H, Jf, 0 ,), 8 Hg 0 [ 129 °], crystallising in 
pnsms (tom alcohol). ^ e ^ 

' Itoamyl ether OAnA'. [683 
aoin *'’**'*”**'—®*'®“°“®'®*‘'e®b>!yb-auo»Ha«o 

PHfflm ahyx-benzti, HBron a 

0 ,Et,.C 0 .CHPh. 0 |^ ( 887 °). Formed tom dJ 
oxybensoin, NaOEt, and aUyl iodide (Bud^ 
Oil. “I. alcoboL 

„ Y^Yl.Ali,TI,.OTAirAHfDB C. AX U 
CANiCjNCA. CorbooNplphenpKmi*. [1363 
^rmed tom phenyl-aByl-thlo-nroa and Pb(«H). 
(Bizio, /. 1861 , 497 ). Silky needles (tom dtute 
* u »“o^ona—B^APtCl- 

PBENTIi-ALlTIXNX 0 ,H,. 0 !C.c£( 18 f>). 
J^ormed by the aotion ol elcoholi^potuh on th# 


-I- ■ irw ^ -waeawaav* *S aaSVU A 

276). «Tello\nsh Ijqmd, with unpl^ant odour. 

a liquid dibromide ( 0 . 268 °) and a sdid 
tdlrabromido [ 76 °]. Aqueous HgOL fa>n,. .Mta 
•““'Chous (O.H,)Ag.CI.O,, erhiotf ^eatinf, 
Pl*®"?! Wl ketone. 

«.PKinrTlAAIXYl.-KnBAZIXX 

( 188 ® at 18 A mm.}. Formed 
by s^uoi^ the nftrosamine derived tom allyl. 
^lue (MichAlis a. Claeseen, B. 98 , 8288 ). ifllod 
alTO tom ^ylAromide and pheayt-hy£asiffi 
I (HI, V. soL dilute BC 7 . Bednces Fulto ' 

[«tion on wAming. OxiUsed by aonem 
Ue Mnimne (^B^J(;irBPh.Oja 

e BeiteopIgieHvaKwe 




Jfellow resui. 

W.PHB1I 




i^STStTItSRS 


id [130^^ formed bj^the tocion of oioohoUo 
tasb ondi.o5r.di.Dhfl^l.pyra2me (HaaiiOrfor. 
09; Abenits, fpr. [2] db, 482).% 
«iM.-4l5mall •oryetift, m.«ipl^Jkter. 

....__n.. __lit. . 1 * « .* 


871) L«n:i (Mason, B: 20. 

oompoMj^to its MMtitaaats W wids. 


u oAom oua*famjr 

19 * 17 ^^ (Eaoales a. Baumann, B. 

W. 1792), IrtqmS, {*n,ing,, blue Bolntion in 
_ t» , 

n r.«l^ *9I0“lP0AaBiZID* 


Ave nanoBi B, 24, 268). Sily^y needlea, 
jwter,^. sol. aloobol and ethor. OivM a ma* 
hoi»any colour 8^ith Fed,. 

Si-pbenyl-allyl.thiweiniearbaiidt 
OAN(CA)^H.CS.NHPh. [m% Formed 
from pnenyl-allyl'faydiiiine and phenyl-thio- 
cMbimide (Miobaelis a. Glaessen, B. 22, 2287). 
Needles ^rom bol aloohoi). 

0,.H,^,8 i.e^ 

NHPh.CS.NHC,H,. PhenyUthioHnamine* r98®t. 
8. (aloohoi) 70 at 16®. Formed by the action of 
aniline on oU of mustard (Zinin, A, 84, 348) 
f and ^ of ail^mine on phenyl tbiocarbimide 
(Weith, B, 8, 1529). MonotRinic orystals, insol. 
water. Cyanogen passed into Us alcoholic solu* 
lion* forms C|^),N,S, which crystallises from 
aloohoi in stellate ^pnns, and is converted by 

dilute H,SO, into [161-]. 

whenoe. aloofioly silver nitrate forms 

P08*l. wWoh is resolved by 

baryta-watwinto oxalic aoid and pbenyl-allyl. 
urea (Maly, Z. [2] 6, 359). * 

PHlE|lft-AUn.XH 10 .inuSA 3, CABB. 
OZTU^AODl V. Auitii-fnio-imaHiDo-BiKioia 
tcm. • 

rnirTL.AV.TL-VBBA NHFh^JHHO^.. 
[97°]. Formed asvieeoribed under phcnyl-allyf- 
thio-urea. Bbining^rtiite needles. . 

FEZim-AlUHYL-AlllinirS 0 ,,H„ 11 | t«, 
CVe, C(NH,)(HPb). The aialateB'H,0,0^92'>] 
is formed by heating the ootrdlpondlng falero- 
%trile with aniline hydroBhlorida at 170V 


42, 888; Biedermann a. Bepetit, B.'Ss, 82te).'' 

Sal t.—CaA',2aq. Needles (from dilute aioo* 
Jin h ®’ ?8'’ aloohoi- On dis- 

ullation with caloium formate it yields indola 
(MauthnC^/. Buida, U. 10, 261). 

Ueti^l ttherMiek'. [48°V Formed by 
heating aniline with methyl ihlaro - aoetats 
(Meyer, ^ 8,1167) add by the adKon of aniuna 
S' oiaso-*setate (Curflus, J. or. [2] 88, 
487). Bectangular plates (from ether) or needlra 
(from aloohoi). ♦ 

•Ethyl effter EtA'. [69°]. FomiedmElS 
manner. Colourless plates (from ^Mr). * 

• Formyl derivativt 
NPh(CHO).CH.CO,H. (124*1. ^Jawned by 
saponifioation of its ether (29fr!396^, which is 
the product of the actio^f ohloro-Ketie ether 
on sodiam formanilide TPaal a. Otten, B. 28. 


^ <>[191°]. Formed from phenyl-amido aoetio 

HIO-UBSA 0„H,^,8 {.s^ Ao^, and bensene (B.). Farmed dlOb by heat- 
enyUthioainamine. [98°J. ing aniline with ohioro-aoetio acid and NaOAo 
Formed by the action of at 110®-160° (IBausddrfor, B. 22,1797), and by 
»rd (Zinin, A, 84, 848) the action of baling alooholio potash on its 
1 phenyl tbiocarbimide ether (300°7, which ia got bom somnm aoetanil- 
ionoflinic crystals, insol. ide and ohioro-aoetio ether (P. a. O.). Pearly 
ad into its alooholio solu- plates (from water) or needles (trosL HOAo- 
which orystallises from ligrofnj.v. eol. alcohol and hot water, nslds the 
ma, and is converted by aiQts NaA', BaA',Saq, and OuA',. * 

ia/N(C,H,)-t!0 Ohloro - acttyl derivativt ^ 

’^N(O.Hj.CO 0aCl.C0.NPh.CH,.00^. [185°]. Form^fbom 

silver nitrate forms phenyl-amido> acetic add and ebloro-acetyl 

I, .bid.. b, ff-bS 

> aoid and phenyl-allyl. with aqueous sodiam eatbonat4* it yisl^ 
9). • O^OH).(S).NPh.OH,.C«rjH ri88»i wMcl 

Eao-AUSA ^ CABB- « 7 stoliuo<iQplBtga,formsthasii(^aA't 8 aqand 
,vinfHio-imiMii>o.B«nsoifl BaAVtissanJiydftdoPMH^g®-^>0 [169°], 

BBA NHPhtoOJHHGB.. >“lde OH,{OH).O^Fh.GHrC!QMH,» 


(i^bd i Lease, S. 24, 2166). 

PHBnrbdjiiDo-icxTio Aon 0 , 


>CH.(NSPb)- 00 ,H. Thmyl^lyeoeoUpAniU^ 
ncsfu viei^ (127°]. Formed li/f the ootioif of 
, -ihm im bAmo-tMtle add sad oa ahloro. 
aeid1[lIiehsdfoa », IdFpmtjiB, Z. 18A6, 


Yellow need 
Varm water. 


Varm water. . 

Anhydride* 0^0. [M<n. 0«t Iw 
luting the aoid at 160° (iHyjm, A10,190^ 
Needles (fron^oohoiyiinsolawaw- * 

A /ter / wm i^ L t /t/v«m «■_• 


Amide OEL(II^]n>).OONl^ UM® 
by heating obfoitygeeWmide at 










P’8‘5- 

heating di-phaDyl-ffi-pbenylene-diamine (Sg.) 
vitb JmCL (10 g.) ana {onnio acid (Sg. ol 90 
p.s.) (n 5 hoars at 300'’ (Beethom a. Coitman, 
B. 84,3^3). Flat brownish-red needles, m. sol. 
ajpobol, sL sol. ether. 

PBZirt[,.A][I])O-A0Bn)Tl.BXHZOIC Aoa 

-»—C.CH:g.NHPh . . 

S00°7. Formed hj heating di-phehyl-m-phenyl. 
ena-oismina (<g.) srith phthalio anhydride (10 
g.) at 350°iBaathoRi^. OurAian, R 84,3047). 
ImaUiadVystala, soLHOAo. . 

Fan¥i,.Am>o.loB7UO aois « 

CH(MHPbl:flBRO^ Formed trom the 

pndaet of the aomf gt anillbe on ^fbromo- 
soonnie aoid by bouing with potitsh (Beissert, 
*B. W, >106). Insol. water, r. sol. adooBol.-* 
N%A’3iM: silky plates. a *• 

.r« 

FHttTVAXIOO-ACOllUznll k fisne- 
me-aso-dtebenvlantine.. . •* 

. Di.pmTUA]a]K).BrazAinfim 

U 0.a(MEU.0(MPn)JiHFh. fiorbo- 
li^iimMriamtni. [IW^. Pnoaiad by heating 
jMiho-oentoie aoid wid anyina and PO^ (or 
Moboini Up° and redooing tb^prodnetwitb 
Ha And Hw B. 13,101). Formed also 

Igr HutdHoaaC ca„ot (%„ awkoi 001 , 80 ,^ 
aa ibfliM flb&nann, Pr, 384; Solas a. 
IM, 17>| Xi^ Wilder. R 14 , 


enyl e-amido-beaiyl ketone 
.CIO.CB,O.H,NH,. [95“]. S. -BSlt 100“. 
rmed by redooing nitro-bensil or nitro.deoqr- 
benzoln with tin and HOI (Qolohefl, /. B. 6, 
114; 11,101; Bn. 8,109). Thin needles (tm 
£late alMhoI).—B'HGL Tables (mra aloohol). 
S. -35 in the 6old.-«'AFtGlr-ff ASO- 
Oeim OJa[..C(NOH)rCHrO.H,^ h41“J. 
Orystallises Dim aloohol (Key, BeSl, S449)e 
PHEHTWAKIBO-BUTraiO AOD 


CH(NHPb}:«BJCO, 
prodaet of the aoE 


soonnie aoid by boiling with potitsh 
*B. 30, >106). Insol. water, r. sol., 
N%A’31sq: silky plates. a 

FHXni.AXI]) 0 -ACOBSIzXlfl 


Bime- 


A. Oh. m 30, 306; Nastrogel, R 33, 1793. 
Feebly a^-B'HOl.-EtA'. (37^ 

PhsayI-B.amids.batyTte asU * 

CIH,.OH(NHPh)!bH,CIOA P98“]- VoRoed 

hy me amon of bel^ on H3i nentraldemeride 
(fbetaInQ whiob is Obtained, together fith the 
anilj^, by boiling A^ihloro-batyrio ether with 
anilme (Balbiano, 0, 10, 144^ B. llf*BllU. 
Tofts of needles, si sol. watgr.—BaA', (dbtM at 

loon. SoJee^'HOL-B®^- 

^ iniisBe CHis(NHPh).^^Jim3b The 
fydroohlotide BTCB (307“] eryiMlissl ia' 
eownHsas plateied. sH. hot wite. 

, * Fhe»yl.a4 w tftoJse>attrU arid 
t}Hg(MHPh).oo,B. [18>n. Fiiniied ‘'nmtii* 
aeation id the nitrile oath# vdSBiahlL 

B. *l>,30tt; BitH>oS,B^,104l»f 
needles, neoL water. IGv he 

Wthvf efhdkXiAV rm 


ot(%„andofOOI,SO,P Xtkv> *<hd9XiAV [BOn. (l9in.«FMili 
t, Br.), 384 ; Solas a. by he^ auiliMll mols.) wfet h reiia !» ; 
Kiel4tf |. Wilder. B. 14, bBi|tie a^ ^ iHtU. Thiek 

















































*.«.. X rammmK. 


^sB»;^CO^t ElO^"!. wpnWlldhg to 

T»»_ «« -_ 


water and alool 


^sEs^.oh-... fc^s,?■».&« 


Aci« 

®a%‘ *LVw“^'- P^Lfarmed fi^m 
2«, 372^^^^*“* a^eiKnorr. 4. 

19Ak/ TI « . . .._ 


n pofr^ah it Tlflliia 

CBHM^B|.NiI.OO.oJl. CO^ ri#^i 
anwna addjn the artiS.lC.*: 


i?°W *• I-iWaoh, 

alcohol. At2Sf^itTi 
quinoline add afoohol 
r..£’‘*'*‘*' CJ3 


a% with apilin, and pL^l.taZete;:^*^' 


needles (from alcohols -<* ?*^4»leaflets,Tg. sol. wat^* 


poseX#™' 

liomeride: Orr-Ba!izYirAifn.Dra. 


I- «nin.7n“®,r'°^® an etAreal naMaTfA 

7 Tio 


^.uuo wiia metnyl aoetoaoetate hexahvdriflAit^ u “J'-“'-P“enyl-pyraz 
(Conrad a. Limpaoh, B. 210 1966). Prisma 23 antSi “ ^ aloohoho potash (Bisohoff, 


ether (1 antol.) 


aoios ana aiKaiis into its oompoAnts. At 200“ Paforv^airSn SJliau c-*®" i S'aaales, 

it tonus Off. 1.8).o«y.methyhquinolina and a OJfi 1 

smallerq^tity ot oxy-pheiqil.di.me«^pyrid* b^eatintibr^^.S^f lonned 

ineoarbo^lio ether. ^ •"/‘‘pyna oy neaU^omo-e^yl-pl^riijniS ath aniline 

ThtoSlide of acotoaosUo aeid (v»L i. p. ft) nwdleS* » iSf^’dn' ♦* ^“^ao-yaUow 

CH.CO.OHrCON®Ph [85»1, which'fi isoLrio N^O^o */ 

with nhenyl-amido-Atomo aci^ U oompletely 

TYIA 
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PfifiNYL-AHIDlMIDaETHENI^l^-AMl. 

FHXHTI-AVDIlIIOO'BTHEVTLo-AinOO.' 
PHSFn..M£B0APTi^0„H„N,Sfr|tebl7 g 

0A<J>0-C(NHP]()SNH. [US®]. FomAd 


together with the di-phenyl denTatieeaby heat¬ 
ing amido-imido-ethenyl-o-amido-^heByl-raer- 
oaptan with' aniUne, ambonia being evolved 
(Hofmann, B. 30, 3364). Plates. a^hol 
, and ether. , e. , * 

Salts.—B'P^Cl^Clj^ small newfs.m. sola 
water.—^B'HClAuCl,; soiable yellow plates. ' 

Ob - pheny|. - amidimtdiv ethenyl - o - amidb- 
pbenA-msreaptad^ 0„H^S,S vi^uoh YsMntbably 

C“9°]. ‘ U^bd 

as abo^A^ White sHver^pfetea. 'V. V>1. aloohol 
and ether. • *' 

Salt s.—B"Hj01^t01,: darh-yellow sparingly-, 
salable plates.—B"HjCljAa.,01,: yellow needles. 
FHESYL-AKIIiO-JBClIOBB v. jfanoimT 
PHINYI-AHIDO-UALEiO AOIfefw 
q?he pbeivliBiide NHPh.e,H:0,0,p-NRJi [383°] 

Is formed, together with the mono-anilide 
NHPh.O,H(C*),H).CONH*'^ [176°1 by boiling 
^bromo-BucciniS acid or thloro-^«r bromo- 
malefe or tamario acids with aniline and wateV.{ 
iBeisaert a. Niemann, B. 19, 620; Michael, B. 
Ikl377)., Jhe phenylimide Ir also formed by 
hming amine with oxalacetio ether at 140® 
(Wislioenus a. Spiro, B. 23, 3360). . 

PBAa vZrJ Ado MAhOmC acid. Anil- 
idt. CH(NHPff)'(CO.NHPh),. [163®]. F^ed 
by boilit^ chloro-nulonio acid with aniline 
(Conrad a. Bischoff, A. 209, 231). Prisms. 
ifHFNTL - AUIDO - KITHENYL - AHIDO • 

HaIhUhOI '0®H.<°^O.NHPh. ‘ [168°]. 

Formed Assm ben 2 ene-aao-(S)-naphthol,by hoat^®l 
tog with OSj I 
Dmall needles, 

HOlAq at 190° it yields amido-(8)-naphthol, 
aniline, and 00^—^Piorate [310°|. Acetate 
(120°-180°]. 

PH|irYI. . AUIDO - HSIHEITYL . AHIDO - 
•HSHYL UEBCAPTAN 0,H.<'^'^C.NHPh. 
[16^, Forme^from 0,H,;NS:CC1 and aniline 


370° (Jacobson a. Frankentoher, B. 24,1410). 
Needles, ^1. alcoholl insol.'Vater. Decomposed 


alcohtlKo potash .at 300® into aniline and 
"“iroJptan.—B'HCr— 




al>y 

amido-phenyl mereSptan. 

-B'APtOH.*-B'O.H»N,0,.* [222°], 

Acetyl deril^iite. [M7°]. jftedlea. 
^PBBNYI. - AHIDO - HETHENYD- ^JVIDO- 
PBZHOI (VJ,3<^>O.Nmh.^[i7»»]. FnimSd 

byboilhg 0^1,.SH wit&ttoiiltoe (Ealok- 

hoff, B, 16,1836). Vee^es, aoL alcoliol, ether, anif 
HOAn. Maybemetilled. Weak base.—B'^,Pt01,. , 
PHBim - IlHIDO • HETHENYI. - AUIDO tJT 
FBB]rn..XXBCAPTAy 0„H„N,3U » 

CVH.<^>0, 

lug fltlofo-i 

Kevdiei. 


Ph). [169‘f. Formed by beat- 
gl-thidbarbimidp vrith aniltoe 

t ««As\.Aa _a 


wrirMteiwAFyiii., 

_ unso-xscunTikABin. 

AUIUBJCIPHIU 

O.H,6^®>O.NHPh. [^42 FonnedV*^- 
iilg lAnzamidoxim (1 mol.) with pheayl tbto- 
carbifhide (3 mols.) fmr 10 boms (Kooh, B, 04, 
894)i 'V)[ifte plates, ins<d. water, sjL aleoboL 



mL 

ether, and Fone. HClAg,insoI. vrater and alkaliiu,| 
Cone. HOlAq.at 160c<m 
aniline 

OPh:N,. 

pi9°] and an a^istjikderivative [](M°], both being 
crystalline. , ^ 

PHEKYI,-iXIDO.XKIHYlS 4 (BIl)jnrU* 

[316°].*,F0P“»a 

by %eatin|4e«^ di-acetyl derivative of »t- 
phenylene-di-ghenyl-diamine tt pi.) w4th ZnCl, 
(3 pts.) for 6 houra.at 360° (BestboRV,a. Cart- 
man, B. 34, 2044). Brownish-red n^les, v. 
sol. alrahot. si. sol. etSer. SpUtanp by 901Aq 
at 26^ into-aniline and oxy-metoyl-^ridine. 

DI - PHBH YL- Dl. AXIDO.XETBYLXirX-a- 
FHENYDENE-DIAHnni 

St-p^enyl-cyanamide C(NPh), and o-phenylene- 
diamhie at 1^6° (Moore, B. 1686; 3190). 
Needl|[ (bdkn'benzene-ligK^), insol. ligroln, v. 
sol. alcohol Yields with niteoas uid a nitrck- 
amin|iC,H,iN,(»0),:C(NPhN^J13#5'.%ltB.— 
B'',^C1,: needles, v. sol. w^r. — Bte,SO,; 
needles, si. soL hot water.—B'',8HJPtClJ(caiq# 
Di-beneoyl derivative.* [166°]. 
Tetra-bemoyl derivative. [148°]. 
Tetra-phenyl - tetra - amide - dl - methylene- o- 
phenylene-diamine C,H|N,(0(NHl*h)Jr [189°]. 
Formed by heating O(NPii), with o-phenyltoko- 
diamine at 300° (Moore). Colourless prisms, v, 
sol. aloohol. Split ap by heat into dhiline and 


I, at 250° (Jacobson B. 21. ^19« ;;:““Sng bS^, 

es, V. e. sol. ooldealoohol. With] 9alts.-B'',H,01,: needles, v. sol. hot water. 

—B",8H.PtCl..—B''2H,80.: prisms, ▼. s<d, hot 
water. • 

Tetra-acetyi derivative 
C.H,:N,(0(NPhAo)J,. [126°]. 'Whlta prisms. 
Tetra-bemoyl derivative. [182°1, 

DI - PHENYL - DI - AUIDO- KEIHYLBNE-o- 
PHENYLEHE-PHENYL-WAHIDIHE 

(Ho^nmnn, B. 12, 1136). Formed also by teat- I __ _ * . 

i]^ phenyl thiocarbimide with azqbenzene at | >C(NPh)^C(NHPJ^p° [188^^ Formed 


''N- 

from phenylene-phenyl-gaanidins and 0(NPb), 
at 310° (Keller, B. 34, 3M6)- Tbt hamolOMU 


eompoond fwjm o-tolylmie-phehyl-goanfdine 
melts aL200° While the eovespondr^ bo^ from 
o-tolyMae-p-tolyl-gsantdine melts at 4176°. AH 
tluee compoands crystallise tram dhjohol in 
wfBte nee^es, sol. benzene. 

PHEOTL - AUIDO - UEXBn..Dt-BTKYl.. 


PYBIX^IITE. 
|t[96CI. Formed tarn 


baNHPh. 


IBt—N, 

ehloro-metbyl-di-etbyl- 
pyriaddtoe (derived from oyanethtom by bnat- 
dng Itih aniltoB and aloohol at 330° [von Ueysb* 
[3] 89, 974). Needles, - • ■ 


soL^alcoboL-^ 


ACID. 44mtc ether** 
C6.Bt.OMemi^).OONB, 
dissolving tqs ni^ls to eolc 


AUIDOV MXmXlr KALOSIO 





. itaphtho, 

wflP’- 

[8M®]. •Fanned b7 beating a{l 

•“jn*. with ♦*enzene-B«o-D^i] 


»»uMe wMn boated with HOUo at 24^ 

- “• 

, M-pbeayl-tii-amldo-baphthalen# 

irO(NHPh):pH 

'"‘“•^elNHPhl^.NHPb' One ol ttf 


jjWOAUBOXTpO ACID NHPh 
Needlei. Got from ita ether Ft.A" no7oi '■m 


‘^;^®-‘-*5-^'0-PiVe5ow?;d,ee; 

P*W^Aini)O.J)I.M:EIHTIi.PYBB|I,B. 

faPlLNc^jj®^. [92^. (0.270°). FoAjod 

' djoarboylio aoid, and also by the 
Jton of phenyl-hydrfeme on aoetonyl-acetone 
O^s^aUinemasB, 
ioI^«^niA‘®“S‘ ’rater and alkalis, 

PHEmri - AHEBO-BI. HETHTL-PYEHOLB^ 


»PHJU(l[l,.(Pjr. lUiXn)0-{Py. 3)-HEtHYli 

jrarouE^o^.<^^:bi , cmo). 

Pnn^sLBoI.ether, T. sol. aloohol.* ' 

VISAMwt /i&. n\_ ta. 


■ ialur a V a aUfcUs. iSfed* 

■ JSn?. W® f P“^*® solution Boiling 

W-naph?h5£:.“ 

^<«deO.H.<CO--fMPhH. 
phenyl ai-vmidonaphthoU, [180°]. ‘ 

—*•• ®y ““‘io? ewb of ..the 
eniune and H7Ae 

heating di-ffiiido*{a}.naph?hol hi^ 
^Mhlondo with amlme at 120 '^ (oW B. iL 
^‘Mps (fl)-nanhthMniatoo wiffi 
saif* ^“n® 0 * anuino (Zinoke, B. 14 

heat*”* di-bromo.(»).naphthol wits 
aniUnB (Me&la, O./. 46,167)—6. ^tteaotioa 
of anihne and aniline hydroohloride at 100 ° on 
boiuene-sso-(ol; 

^ bodles^«ihi« 


fKnon.1. 286. l^'-’Sng aST!! 

fi'.mtoL [ 886 °]. j/ellow needli.ffl!^. 

^®i***i<CN^M.>B=|^Me • P*®"]- Formed by 

ga.|«wx.^,Sr3e 


3™rine4 1 ^ boating 

C& aniline (Hanbueh af 
I end by the artig^or^aB- 
w-iina(Trai4uaa, A. 248, 


r i>eiuene-sso-(o». 

Hepp! i. bodle.^«,h^ 

Fr^Wes.- Orange-i^ ndfoes (from^M 
hon, fonnmg orange folntione in ben^ 
M^ne,andOHCt Weak base. lUeolnSdnl 
HOAc a oiimet when hot, but orimson wh^ 

St**;- »dlu%|i. insS 

alkalis. Not attliked b# boiling too ^iv*”** 
or by Ao,i, AcCS. and Mot iLsoratl^ 

f ielBs ozy.naphtt^lnone sad 9i^ 

nst and fiOATiednir IT tolEfltoo 

naphftdleno. AloohoUo 8CH or BtBr at MuH 

wldt amfce and phanyl-amldo-(«).naphaiod 
[1<§^”®’ ii-i#ljp- daring 

vlvi^iurfc 

■Si»iasrWo;?&’ 

rarsic-afiSraaF"^^ 

















PhMi7l.aBUo-(/3)-akfhA«qiiliioit« 

i).miphthoquinon» “aniUdt. • ‘ M-IfapMho- 
mnant anUidt.' [245°-260®]. Fnrarecl by 
d^ng anilina to an alcohoUo ■qwoni of 
3)-naphthoqainone (Zindte, B. 14, 1494; 16, 
79; Liebermai^^B. 14, 1664). Bed needles, 
I. sol. aloobol. Weab acid, ^adilyotwerted 
y boiling with HOAo into the isomerio ^enyl- 
mid(L- (a) • napbth(^^one. BcKng HCls^ 
plita it np into anilift and oxy-p)*naphtlu:)- 


A$id0 *OAGH(NHPl>).OOimr» aUb 

plates, T. soL aleohol, nesily ineU. Henfk#? 

Jmirilt [86«]. 7ocim4 

by h|ating an atoohdw eolnlMi of the eyanhy^ 


thaeyanhyk 


Balts^-BaA'.f re^iroedles, sl.'^l. water.— 
bA brown pp.—ZnA'j.—HgA', — JgA': rod pp. 

Ifetbpl tther MeA'. [161°]. Formed^ 
rom the Ag salt and Mol. Tollow needles, sol. 
loohol and ether. • 

Sthyl ether EtA'. [104°]. ftrisms. 
tt-Propyl ether PrA'. [104^ Prisms, 
c Iiovcop^ ether PrA' [100°]. 

* Di>phenyt!amldo-(iO'naphthoqnlpone 
O.^iOJMPh,).^ [164®].t» Formed iy boiling 
(a)-nBpnthoquinone (6 g.) frith diphenylamiivn^ 
^(6 g.), alcohol, and cone. HClAq (10 o.c.) for* 
Vmty miiy'.tes, and ppg. with tmter (Plimpton, 
0, J, S7, j44b Needles (from alcohol). 

Acetyl derivative C,.,TI.,AoNO.,. [178°]. 
PKri’n-AlIIDO-HAPHTHin,.FBBA • 


felm, B.°2,1877; cf. Goldschmidt, J5. 23, 602). 
Grannies (from alconOl); not fused at 336°. 

-QI-PHENTL.DI.AHIDO-OIAZTHIOLE 

^<C(l^Phl;I**r, tl§l%.N Formed by adding 
hydrogen peroxide solntion (8 p.c.) to pheny'.e 
>hio-oreBdisBolved in dilnte aleohol, acidulated 
with HOT (Hector, B. 22,1176). Needles, irftol. 
■water, t. si. sol. cold alcohol/. Nitrous acid 
forms 0„H„(NO)N,S, a green insoluble powder, 
exploding at 179°. Cyanogen ^s ed into the 
warm alcoholic solution ppts. 0,^^N,S, crystal- 
Osing m needles. — B'HNO,. — B',H,PtCl,. — 
B'AgN(j,#q: granules, v. si. sol. hot alcohol. 
?.C4tyl derivative 0,JI„AoN,S. [233°]. 
Beneoyl derivdfive CuH„BsN.8. [238°]. 
FBENTl-AinBO-PALKIIIC AGIO . 
0,Ai(NHPh)0,. [142°]. Formed by boIUng 
a-bromo-palmitic acid with aniline (Hell a. 
Jotdanobt^B. 24,94Sp. Sol. ether and benzene. 
PHENn-AinOO-PHENOl. v. Oxt-di- 


taaKu^Amcfs ^ j. 

lM>pbs!^l-il4ididispbeiiA. Bydroehla.- 
(OA(NHPh),Ga)H 01 . [132°]. „ Formed 
Irma azopbenin, Sn, and HOI in ^presqpce of 
AcOB (PiBcbet.a. Hepp, A. 266, 2601. Pmtes, , 

. PHXRTiaiaD't-paMYL.ACEno agio 


oijirisms, sol. eUtei and hot aloohol. \ 

Phenyl-amidO/di^enyl-aeetie 'seb • 
CPh,(S*h)/!0;H:^88°]. Forced bspasslim 
HOI int» uralcMolio solution of benzuio aicia 
and treating the i^ulting CPhpSLOO,^ with 
aniline (Klingemi. Standke, B. 33/1219). Ne^s ,4 
V. si. water. Cone,. HgSOJWrmfi, a ySTow 
sofstion, becoming ftimsoq, onwarmiU. 

(MethyL ether MeA'.’[107°]. McJoclinift 
» Bthyl'etherUtA'. [116°]. " 

PH£HYI.ii!AK(DO wPBlUrn . AdBlDIlTE 

O-McpIgOhIchI^- pen Fonnedby 
heating the di-benzoyl derivatiTe tif m-p&ipflena- 
di-plnnyl-di-amine (10 g.) with I'dnOl, (26 g.) at 
250° (Besthorn a.^ Ourtman, B. “ 24, 3046). 
Brownish-red needlbs, m. sol. alcohol, ether, 
and benzene.' Theedilute ethereal sojution ez- 
<||iibits a greenish fluorCoe^oe. The hydro •- 
,nhloride is v^sl. soL WBttf,aaddbnns a red 
Bolidion in alcohol. 

Ill ■ PHENTI, ■ DI. AWBOlflSI.PHrarYL. 
CAKWJfOI, C..H„N;0 s.e. 
CPh(OH)(O^^HP% Fmened by hinting di- 

S lamine with benzyl chloride and c^dising 
odnot with arsenic acid. ^Formed also by 
ig diphenylamine with Zhd, and bei&'oyl 
chlorideorbenzotriohloride, the resultingchlori^ 
0,,HnN,01 being decomposed by aloohoUo NH, 
(Meidola, C. J. 41, 187). Amqigibous, t. kL 
ether, sol. hot aleobi..il and acetone. ‘'The 
chloride 0„H„N,01, called ‘diphenylamine 
green,’ forms bronzed granules, and, io alcoholio 
solution, dyes wool bluish-green, and gives a 
■C^rk-green pp. with HjPtCl,. Hot H^SO, con¬ 
verts the chloride into the splpbonic acid 
0„H„N,SO„ ppd. by water in dark-green hakes. 

Tri - phenyl - tri - amide - tri - phenyl • earbinoL 
The chloride CQI(0,H,NHPh)„or 'diphenyl, 
amine blue,’ is obtained by heating diphenyl¬ 
amine (1 pk) with oxalic acid (2 pts.) (Willm a. 
Girard, D. P. J. 221, 199i; HausdCrfer, £.,.2^ 
1963). Formed also by heating pararosaniline 
with aniline. Brownish-red powubr, v. sol. hot 
aniline and nitro-benzene, ql. sol. eolf aloohol. 

Heza - phenyl - tri. amide- tri-phenyl-earblnol 
C(OH)(C,H,.NPhJ,. Formed by the action of 
alcoholic NH,nn the chloride CfkiJStJfPhJiOl, 
which is got''by hsatitagjtoiphenylamine rrith 


IRTialtlD't-] 


TLiAGETIC AOin 


nitrile (Tiemk&n a. Piest, B. 16,3030), ind also 
hy boiling brhno-phenfl-acetic aoidwi'di aniline < 
and aloohol (Stockenius, /. 1878,779). Plates, 
anbliming at 176° as slender white needles (Tt a. 
P.). V. sl.' soi wateT: Boiraloihol.-HA'HC1: 
ntmolcs, deecm}Wd byTrater.—HA'BNO,:,tbin 


Sthyl sfAsA BU'. 


XXIMft 


OOCa,(<lA 190,»-(Hs»drioh, B. 19. ^). White 
atporphons pp., fonning a bluish-violet solntion 
in H,SO„ turned blue by addition of alcohol. 

PEBirOAHISO - PBXBTI.-I8OUJS0TOBIO 
ACID OACH:OH.OH(I^h).COA [164°]. 
Formed' by sapmiheation pf the nitrile (Peine, 
Bv 17,3116). MUnte needles, v. soL alcohol and 
ather. ,■ 

'ii.mide. [171°]. Thin plates. ‘ o 
Nitrile OA(NHPh).ON. [180°;/ Fonaea 
by heating«CHPh'OH.OH(OH).ON with aniUne 
. in aloohoUo solution. Cmtaluad sbUd, soL hot 
aloohe), » •« 

FHBNia^Do-FBximeirmnMaRwn 
0,H^(NHPh).lto.CVH,. UomepheMef t m ll idt. 


iPKOilO A!Q)< 


{N%^NaBMBHk pb^l bn)ma-«th]rlk<ton« j Ly<mi Bhu, TripA^koKmUifm. Voted, to* 
tetto* li aloobolio lolntioD (Ftepd •. mtimtotb mono- ud di-pb«njl-rofw^iDe l« 
flehmldt,B. 10,S89l|. T*Uinra 3 niwi,*Xi«ld« baiting nNMMiliiM «i>»>te of boniodU wltli 

» M«tiid«t i’w «f«no 8% « ! uaiiM (oii^ %. d* Ldfc, a jp. leo, m t 


I. Pra]NuM to 

oniltoa (10 pto^ 
'ing in tIoohoUf 


Uiit. 

ol. «o(0 and 

oA ariooo. 


ing di]^en;lainiiu withibeDSfl ohloridennd etn^ stfsol. ucAoh |3ecomea broA aflOO*’. 
2n(X it 100° (HelnoU, A J. 41^00). \Jhite Left witij copper; lustib on evapteMp of te 
poodle^ y. soL benzene, iaeol. dKobo). • aleoboli?#lalion. djb.—( 0 „^Tti),S 04 ! T. 

l>i.phanyi-d^yild»tri-pber^->aethane el. sol. at>,oboI. The salts of mono^phedjl-ioo 
0„B„N, i. *. Clfi£h(Cr,B,.KBPl4.,. fc. ITO'H? aniline dye violet,' those pf di-pbonyf-rosaniUna 
Form^ by bating dipljenylamine with benzyl- a Huish-yiolet. Tri-phenyl-rosaniline yielda 
ide|p bhlorias, and also from diphenylamlne, mono-, di-, tri-, and tetra-enlphonio aoids, the 
benzoic alde%de, and ZnCl, (Meldois, CP/. 41, | Na salts odwhich ate v. sol. water and dya Wool 

«AAV Y>TV2a. ^ .,.41_ U1_/vv- .t__t__ T\ ._lt_ rs w 


fBENTLIBTHaHn. 0 

PBnKLAXItO.FHXin}- VETHTI -FXl 
niiDiiraoph<2;°“*jJJ^CB. [150 °jis3^ 
formed Bom 


acid as S^ubU bUie.Zi ^ 

, Be/erma .— Tsi-oHLORo-TBt-ruium-Baaani,- 
IKK. , 

.TBI-FHEiarL.AHll)0-VBOSPKII)X 0S99 
PO(NHPh),. [208°]. Formod.froft.POCl, and 
ani! 


IMH 


!, y. 8o|. EOAo. 



FI 
:0£ 

*'*”Amid^'oa,.OPb(NBPid.CO.Nar [H9 °]-^“HheHtS*ID 0 FBOPIOHIO AXD * 
pOTmed from the nitio by*eating with H,SO,' _ CffiNB™ fi62»l 

at 100° and nonring into water. Insol. waior. I 2*“'‘”Pt , ”**/• 

FHEHTBAMIDO- tKI-FHEirn.-FTSaOLX oy “POh'Aotolon of the nitrile or Jt 

Ifif .fjpi, I the ether (Tiemann a. Stephan, JB. 15, 2036; 

np>,.nPh>N.NBPh. [232°]. Formed from j Nastvogol,®. 22, 1792; 23,2010). Plates (from 



anhydraoetophonono-benza (Imol.) and phenyl-'» ™*>bm*i 
hydfUine (2 ftole.) in alooholio solution at 1(K)° a liyd^hloilda decomposed Sy watJr, 

FHEH Yl-A im)0-IBl.FHEyYl..OTlHOX. S(h^l B.O. y 1'060. 

Aim BmanffOBS I Fmmed by heating a-bromo-propionic ether with 

r.Oin t# ™xrpai.i**Pb.CBPh r«oooi v.—aniline on the water-bath. OIL ** 
Ll 4 jOA(NHPh)<^^^^J^ . Ci«3°). Formed | pormylderivativi 


lieating di«ph6nyl°(l,d,4)-iri°amido*benzene , CH,.CH(NPbsCHO).00,H. Prdpwed firom 
with benzcA at 160° (Fisohv, B. 24, 722). NaNPh(OBO) and a4romo-pcapionio ether 


[4 5jB*(FPto<^ph.0.oa:0(NHPh)>®*^‘' 

[1M°]. Formed to heatup hensene-azo-(a)- 
naphthyl. amine %th anilte ande benzene 
(Fiacher a. Hepp, /. 282, 3j)7)T Formed aUp by 
emdatlen of (l,3i84)-tetra.pbeul-tetra-ami^- 
na^hthalene (Fieeher a. Eepp, A. 360i 252). 
ftwtaetel a tee, forming a darl 


beaomingreddiBh' 


aniline ande benzene 
3j)7)^ Formed a^ by 
i-pbeul - tetra • ami^- 
Eejl, A. 26% 2521. 
1 dark-green solution m 


»• MMjosfu iwmiiii raw 

I'HOlf Wafted BMtes. 
I]Ui,FHlKXI..W.i 


tandilation.*| e Btfrtle 


Acet]/9iUTivativ$ Ql^CB(NAoPh).00,H. 
[143°].* Plates (from hor benzene), el. soteooid, 
watA—IftO„B„BO, Sag: plataa.-EU'. (294°-. 
'298°). OU, forpieiiFfrom s^te^Metanilide dhd 
o-^iromo-pronflmiiketfiOlt * * 

Amtdt CB,.CB(MHPI41CONHr e ■ (Ul*]. 
ipia^, sol. alcohol and hot watgr. 

dvit^eCB,.CB(lfHPh).(}^HFb. (d3«*]. 
Meedies, v. sol. hot water. 


HPh).C!N. 


. by heating the emnMdrin*o| 

AiaB0.9I.ZKml. with aniline fP. a. S.)a WUtl 

- _ , • bet and ether. Weak |eee.—1 

kMOLHrllHqD. AwtiineilM. leoaerides v. A^no-fmgn 


fs^m^aori 


12°]. Formed 
itle aldeh^ 
,tes, soL alco. 

k [»6»L 
















IM 


i-pMp&iltMU.i('Oril<. I d4rivaHp0 ff-tXf-'mHI 

NAoPtfik^O- a**?. oSt ^ 

the a()Cd with AoOl (AaaehSti^* Tabtof, r. nti 


U-plMBrl.ll.sadie-pMp&iltMU.it'Orile. 


[118°]. FonneMy heat- 
‘'anUise tor SO noarsMA 
h. [6] 18, ill)). Needles. 
T. sol. water and benzene. —B'HOl.—-B'J^tCl,: 
small yellow needles, v. fol.^water. ^ | 

Bfjrs’vnes.^Tai-BBOKo-rHBHni-Ainiib-rBOFio- 
ynniLi. . , 

FHENn.-8-Al(n)0 - PSOl^TA - PHTBAilH- 
IDK O^H.iOjOr'R.CHj.CHMe.NHm [93°].! 
Formed from A-bromo-jnepyl-phthlrmide and 
aniline (Seitz,' JB. 34, 2o^l). Tellow needlesr 
DeoQDipesed ^ HS at 1908 Into phtlialle %ei^ 
and i^pjlenfdiamine. P * % — 

Ihenrltriamido-pTevl-phtlalimldC 
a.H,:0,0,«.CH,OHtC%ieiPh. [SSflUPotined 
b; hatting ^-bromo-propyl-phthalin^e (54 g.) 
with aniline (37 g.) at 1M° (Ctoldenrihg, S. 23, 
1188). Yellow crystals (from boiling ligioln). 
Split np by heating^with BOl, yielding pbeuyl- 
trimethylene-diamine. k 

PHEHYLAMlDO-PEOPYI-TIEBi? 
NHPh.OA'Nff.CO.NH,. (198°]. Ponied by 
\arming '0,I^(NE,Cl).NHPli with potassiam 
eyanate at (Gold^^ring, B. °23, 1173). 
Baseniolonred needles, t. sol alcoboE Decom¬ 
poses at 120° in NB, and pSenyl-trimcthylene-' 


PhenyAwoo-pyeotaetabio 


a6id 


CO^.OH,1aMe(NBPh).0O^. Anilido-metktjl- 
[102°]. Obtained by saponifica¬ 
tion ofils luK.'.^^hiller-Weohler, B. 18,1087). 
Whits needles (containing aq.), y. sol. not y»ter 
and alcol^, nearly ihsol. ether. Its solution in 

irrawa* -_i_?_ .-ayTr a_ 


oMoroform, si. sol. ether. ^ . 

Adityl itrivative of 
OA(NA'bldRCOj5n(CONHPh). [141<>]. Fonasd 
(rom the preceding body by the aotioB pf anilhA 
on its ethereal solutioiib' Prisms. ' 
PHEl^^. 8).AUl])O.Qini^£UrB 

IqjjIjPjJ* Phmyl-qffhuAinamm*. 
[98°]. (above SOO*). Formed by toting {Py. S^t 
ohloro-qq^'noiine with apHine .(Jmfidldndsr a, 
Weiiiberg, B. 18,1694). W)vts'plates; ‘ 

l&e/erencsA-BBOim-PHXirrL-uiino-QmxoLnn. 

• PaENYI..£w])0-QinNOLINEamN0n- 

awiTTnw pffiO(«HPli).C.Og:pa 
■AlflUDE .3 (np^).cO .0. N :CB- 3 

Formed by adding 6 x<^sb of anUme io an al* 
ooholifl solution ol co t*^**"' 

brand, B. 21, 2986). Dong needles (Mm alcohol 
and BOAo), forms a neep-blue solution in dilate 
HGlAq. — "B'HOl :l dark-golden nettles. — 
J^oetate. [199°]. Broi-zed needles, deoom- 
n-'sed by water.—8t'0,B,N,0).' OoppeJy needles. 
D PKENYLAHIOO-OtriNONE. Dianilide 
0,a,(NPh).,(NaPh)[l;4:2]. [2g(n. Formed from 
azophi^ne and BCI at 160° (FisohOr a. Heppf 
A. 256r 261). ^ddish^^rowB ^needlen ■inning 
a bluwisolution in cone. BBO,. <;) 

m-phenyl-di-amido-quinoBS *, 
OjaA(NHl>hl,[l;4:2;6]. Qutnbns diambao. 
Formed, together with hydroquinone, by boiling 



^ dlgestiu C 0 BlA 0 H 2 .CMe( 0 H). 0 N with anil 
ine in etbro, dissolving the resulting compound 
•OBit.OBrOMe(NBFh).CN inH,SO„ and pour¬ 
ing into water. Plates, sol. hot water. Con- 
T«ned into the imide by heating ovith water, 
aloohol, acids, or alkalis. 

" NHPh.&CO>*'H. [160°]. 

Fonaed as abepe. Whi^ prisms, sol. al- 
eobol and hot wateif Yields a nitrosamine 


Itul tthn.'of tSt- ‘nono-amidt 178). Fanned also by heating chloro-quinone 

00,Bt.OH,dJMe(NBPh).CONH,. [126°]. Formed i_with aniline and BOAo (Niemeyer, 882) 

_ .. strongly i’teating aniline with di-oiy- 

qninone (Nietzki a. Schmidt, B. 22,1666). Snuul 
violet plates, sol. BOAcand aniline, nearly insoh^ 
alcohol. May be sublimed. Cond! H,S 04 forms 
a reddish-violet solution. 

Anifids O.H,(NHPh),<g~. P08°). 

A product ol the action of aniline on quinSfiain 
HOAo (Zineke a. Eagen, X. 18, 78^, on o-nibso- 
phenol (Fischer a. Bepp, A. 262, 247), and on 
quinone phenylimide (Bandro'f skiPif. 0, 416). 
Beddish-brown ngedles, fcAmIng a blood-red 
solution in B^O,. On warming with alcoholic 

HBO. it yields pA(NHPh)(OEt)<5§p^. Al¬ 
coholic potash Yorms 0,iE(^NBs crystaUising in 
red nee( les [193°], v. soL alcohol, iMffomiing a 


CI.,H.,(NO)llp, 
[286'’], and a b< 


[178°], an acetyl derivative 
benzoyl derivative [190°]. 

pHj.COs 


U»thif}%midt NHPh.CMe.CO^^^®' 

^08°]. Farmed from the imide, Mel, MeOB, 
and SOB. .Prisms. Yie’ds a 'Qitrosamine 
0,,H,jNjO,c;;yltatK}ing in needles [147°]. Fotme 
also 0,|H,|Hw,0^yiPtCl„ which ft sl^ sol. Aq. 

PAcnylimidc Be¬ 

etled . •n-BAmVi-i ■kcto,y'Dxy^.>i,.di»uthyUf 
OMiUdo^-tetra-hfidiropjiridM b*rt)oxylic lae- 
(one.''[181°}. fprodnot of the action of heat 
on nhenylaimihi-pyroti^ario acid (Beiss^rt, Bt 
21, *1886 i A^schittz, '^A. 361, 14<)^.Prisms 


lonnt tabnlar crysmis. 

Uon'O-miliS* • 

0,H,(NH^(0<y,B)(C01®Ph). 060°]. Ootby 
bochiQ the pndnylimidc w^jh NaOHAq. Fetrms 
with nitrons ol id f oompornd melting at 304°. 


green solution in Bj,'30,. 

^Di-anilidt OA{NHPh),(NPh), is to- 
rHEHiim. ” 

Di-PEE]nn..oi-p-AinDb-QVivon m- 

CABBOAYUC mBEE „ 


C4^BPh).03(CO|E^[4iV.«.W.O.VJ. 

mtthons ^carj^Ue ether. [346°]. F<»med. 
^by t^c action of aniline in ueoholic soldtieqi 
(from alcbhoT). Its acetyl derivatuve 1169°]J upon e-di-ohloro-qainona-di-carbox^ ether 


:i;4:3:8;8;6]. Di-anOUKh 


0.6LO,(OO^t), (bantzsch a. Zeckendort, P. 30^ 
1813). OUfwnnggamaVyedt" 
PB^insuinDO-sFF 
COJB.Ci^gB(NHPh).CIOJ 
ocio^ {4»S°}. Jon 






•«« l»«» ««)ooipotJ«on<»l 
m»l«rt« of aniline 

mth antaa. l^ormed alao, t^tSmjlith tha 

«an,H^« OA{NHPh)(OONSh), [208'’]^ by 

heating aaperagina with^iline (Mulli, <?. 
*74). ainal]«eedlet (ffbm alcolilL Aielda a 
mtroaaiirin«>80=]. Aleohc*o ^.^arma tha 
a^da-aiuUdeOiaoo°]. The dianiUda yielda a 

. /•?/#*• Spnned tram bifmo-sno- 

nnlmida^d anOiM (KigaA'oS, d. S62,168* 

AT ^‘*'5* *‘**»^^(Ntyh)(CSif8t), (9M*). 
Oil, lormiag • oiTStalUne gnlpnaS. * 

Di.p]xe&7l.di^uaido4ti6ei&io^(^ 
TOJH.CH(NHPh).CH(NHPh).CO^ [a. 190<>].* 
Foime^by aanonifyingitl rther, whiohle formed 
by bggting di^romo-auooinio ether trith aniline 
in alcohol (Lofatine, O. B. 106,280 i GoroAtrky 
a. Hell, A 21, 1796). Platea (from HOAo), 
nearly insol. water, m. lol. alcohol. • 

elAer EtA".4 [160^. Needles. 
Forms with Br a bez#l>roxDO- derivative [104®^ 
PHSHtL AXIOO-BULFHOiBEirZOIO AC*4 
O,H,(NHPii)(SO,H).0O^ [1:8;4]. Fotmedafrom 
tg^o-salAo-benzoia aoid^d alraholio aniline 
jFisoW, ». 24^ 8802). Platea.—BaAlffiM.— 
(NH.Pli7a4.»: n8e«leaVrom wnler). ^ 
PBUm,.A«ISO.THIAZOLS ia. 

Formed by tha aAion 

of phenyl-thio-nrea on di-ohloro-di-ethyl ether 

e itzaoh a. Ttaumann, B. 21,940; A, 249, 47). 

11 white ftedlea, al^l. water, v. sol. alcohoif 
PHSHTUiiaDO-mTIQUIHOHE 0,,H,,N0, 
te, 0,|H^e(NHPh)0,. [146°]. Formed in amall 
qnutlty, together with di^henyl-amido-tolu-' 
qninona and ita phenylimi^, by the action of 
aniline in alcohol and HOAo on toluquinone 
•fHagen a. Z%ioke, B. 16, 1669). Bed needles 
(from dilate alcohol). 

AniUd$ OAMe(NHPh)<^^^ [161°]. 

Formed by redhoing the anilide of di-phenyl-di- 
am^-tolaqninone with SnCl.and HOAo (Fischer 
•. AOpp, A, 266, SSBjT Bed needlea. 

]H.phaayMi^aaitdo>tolaqninona 
O.HHa(l«Ph)^ #[S88<g. Formed as abora. 
wowa naadlea (from alcohol* forming a rad ao- 
kticm in H,BO,. 

Aii«Wa*0^e(KpPh),^^''. [178°]. 

IWucttiNm triMsUBa. Farmed aa abnya, and 
alao by Beating nitioao-o-areaol (toia.qa^ne 
mono-oxim) (1 pt.) with aniline (4 puTtnd 
anllin^^Jroohlwrlde (9 pts.) (0. Fisi^r a. Hepp, 
■®" *7ffl. Broam platea with Mniah Inatre, 
■01. hot abohol.—VHL BrowniA nbadlaa.— 
FJI^taj^Brar: datk-giarfnaedla*. j 
PHBHlXAllZSO.TOLYl..ACinO AOIB 


PKdrtn AAaBv.ioLT]< nmvi 

Bkthat\l dfart'oaf joe ’ . 

ftJ1..00.T)^eN:(\0,:a3|r pWB'q. totmed, 
together with an uommraa (1^, by haatiac 
tte l^|h^l derivatire of p-toloiuna 
bebzoyl mhloride and gnOL (FtAbliob, B. IT 
oryatala, t. boI. hptHOAe. 

■ i>i-PBEirn.-Aiin)o.B.TOLTKirBXA . 
P:8:4j]S!,HJire(l|lHJ.NH.OOJlPh, ri*7<n. 
i^onued byjreaucing the nitB^* eomponnd la 
aloohoUo lotion with fnOLand HOI (L^mann 
& Bonh8fB&, B. 20, 2123). Naadtea, wUdifying 
A* 108°-17p°, and nialting aaqyond tim««t^°- 
KBOTM.iJjgg jijhenyl|na and Myla^a-^j^ at 

XAXISlUS^AhEBlO bOO 
—^-_.jNHPh).dbiH. %.-7iU wVBbrmad 
from bromo-uorslerio acid and aniline (BuTillier, 
A. Ch. [6] 21, 446; C. B. 88, 426). ScalM 
(^qi hot water), v. aol. alcohol and ether.— 
B'HCl: needles, decomposiiSh at 100°-110®. 

DI.PH:3fYl.«.DI.AMIB0o-Xyi,Eiri[ 
C,H,(OJT^VHPh)_ 1172°). Formed by boiliaa 
o-ry*yIene bromide with an alcoliwi 


800°. ,, 
PEXlT 
OHMOrdB 


-icAolntion 

Baoall ooborlasa 


S ’S?* OA.OH^C»Wtb aafllna 

inathsat1l0e8f(Ba*Muan,B.17,1471). SiL 


aniiine n^r, B. 17, 1826) 
platea. V(eak base. a 

L PHAM YLAKIir* V. AKttnni. 

Diphenylamine 0,jH,,N j.e. NHPh_ IfoU 
w. 169. [64°].^ (8029 (Graebe, \ 28S, 

5. T. 203-4 (Lessen, A. 264,72); •20S\(Bamaa7). 

Formofion.—1. By tha dry distiUation of 
tA-phenyl-rosaniUne (Hofmann, 

2. By bating aniline (8 ir-’^sj/'^ith aniline 
hydAohlorida (2 mols.) for.thirty boars at 210 ° 
(De Laire, Girard, a. Ohapoteant, Bl. M] 7,860 
1,0. B. 74, 811,1264; Me* a. Welth, B. 6, 268 ; 

6, All).—8. By distilling u..^-pbenyl-nt4b or 

tri-pbenyl-urea^ic2l«, B. 9,^0.—4. By&ta 
ing phenol with af!S%»zinbi^Iorids|to 260° 
-(Merz a. Weitb, B. 18, 1298).—6. By heating a 
mixture of aniline, phenol, and BbOtp at IM* 
160° (Bnoh, B. 17,2639).' * 

Pr(sparalion.~Iij heating aniline with anflUh 
hydrochloride at 230° and treating tlA sraim 
prodnot with HOlAq followed by water. 

Properties. —Monoelinic platea. Forma • 
oolonrleaa aolution in H^SO,, changing on warqp- 
ing to bine, when a trace of nitroIX or ttimo 
acid ia preeent (te# for nitroq* add in H*Oi t 
Eopp, B. 6, 284; PiuttgA. 227,181). A •oIb* 
tioa in oono. HjSO, (.6 ox.) ia coIo^pM blno hj 
ahaking with a aolution (1 o.c.) containing nitrw 
add (teat fi r nitric odd: Muller, BJ. [8] 2,870). 
With FbO, and aloofaolio HOAo it gWa a bright 
oUve-green oolonr (Lantb. O. B. Ill, VtsL 
Ficpl obftride forma dark-red maedlei M 
«HPh,20A(MOj;oi [689] (■•nrBbOS, 2640). 

Baoqji^.a-l. When paated tbrongh arsd- 
not (p6e it yielda earbazole, aniline, bendino,' 
l^nd fc, (flraebe, A174,177)£-9. OOCL forma 
rK9j,.C0e!l (Mi^ B.8Fl864)l-8, ^ Jt 
forma NPh,.oCEt°C72<%-X- Ohlortiu in pn- 
jracaot 1 yielda NH(OjH.C0. and Ooiay djO, 
waafl!B.0jl483).—67&iai»tna dhd I yield totra-, 

I heza., ooUw, and dec* bromo.s|pheny]aminei 
L(QeaaBer,B.2,1606).-6. Alkalin7KMnO,]Mda 
Tonlio add, a realm and a |pbstu|oa 
eryatalliaing iibyallnr n AdlaaTw6°!l80°}, wh^ 
yMda qoinone on oxUAtion branP, and eono. 
EMOm may be rsdnoid tcl^plMQ^4ia.di-pnMigrt* 

diamine [185°], an* yidoMa fhezs ?)bromo- 



pfiEinQ 


dniniit* [34S*l(B«ndi(mK!, M. 7,378^ 8,475 
3,418}.—7- Yialdi on wamlM|ithA101 

.. . » .M metbr' 


tod oiuorotctnn. H(Um and Zm ^ 
aoiidlna, and other uHa act in li 
8 . PCI, and ZnOl, at 260“ yield O^H, 
white powder (Miohaelia, B, 31, 1604.i 
S9).—8. jUrjl^n in alooHblio solutiw 




KMliAm 

; |*H04aiii 


acid it^ves dinhenyi^ne hla8.-%l. Heatei*| 
with anmhar it gives imidl-di-phenylIhlphida..^ 
12. forma lUieza-nitip. derivative whleh 
deomnpoaes oKbonatea. • , 

On : niftdlM (irihn al< 


tO,. [126' 
osed ht 



oom^sad^bp water.—BKH, 

ether ana janzene,*deqpL,._ 

BenPene snlphonate. [117“].—Toluene 
p.iulphonate. [64°] (Norton, Am. 10,120, 
140). 

Formyl derivative 0„H„N0 ie. 
NPhrOHO. [74°]. formed b^ IfpatiBg di. 
phenylamine with oxalic or formic 43u^(WiUm 
^ Oirard,^. ^196). Ins4l. water, soC brazene 
adB aloohoL szTields acridine on heating with 
ZnCl, 




Jfrom —___ 

dhC^ing with BzOl (Pictet, B. 28, 8013). 
followed bvwatec forma an acid 0„H„ClNFi . 
and an dU converted by alcoholic NH, into 
0, g=JiLAJ 186°l (Claus, B. 14, 2367). 

Thea^aViftyi derivative NPh,C8.CH,. 
[111“]. Formeo^by heating u-dl-phenyletcet. 
amidine |^th CS, af 100° (B.). Tables, si. sol. 
water, V. e. sol. ether.«, 

leneoyl derivative NPh,Bz. [147°]. 
Ifld from tohenylamtze and BzOl (Hof- 
n, A. 182,1#>, B|rS^(^en, A. 192,13; 224, 


Ulr « c t mphenylamlne disnlpAonte acid 

Aeetyl derivative NI)^,Ae. [108°]. Plates | to(C,H,SO,H),..,BaA'52aqf noduleet 
im ligroln), sol. hot water. Yields NPh,Bz onl Vatea Hydrolysed by HClAq at 200^ 

.a:__ _.'aU /TIS_X..4 T> n« 0A4 0V rtitl I TM An nt * 


it cdoured gteco s 
Chlorine and I yieU N(Q,0y„ *13 f 
(BnoSTB. 9,1488). 3 

Is^erlde of triphenylimi^r 0^,^. Ool 
bp distiging the componndtef cfmuuxue aUehyda 
with (IHJj^O, (QOsamann, it. 67h idqud, 
volatile tnsXBurrent ot H at 14^-16^, iL lod. 
water, T. sol. alcohol and ether. Forma nnstablk 
salts, deoOn^sed by|wster and aioo&oL Ett 
yields Bifitl,^ whence tnoist Ag,(l yields oily 
B'EtOH,# Mile • platlnic ^Hide.. to^ 
■B'^tjPtCl,.—B'lHJiOl,: monoma^ erystals. 
—B'jPtCl,. • . 

^/eancee. — AionOy. DnaoShw BBono-st- 
KiT»>., Cblobo., C«L 0B&inpd-, Nn»o-, and 
OxTe DlFHXllrLAnNC. • 

• OIPHEHfXAKIirE SUbPSOHIO EOIO 
0„H„NSO,..«. JJHPh.O,H,BO,H. *[200°]. 
“Formed, together with the ;^sdphonio add, by 
heating diphenylamine with H^O, at 160“ 
(Merz a. Weith, B. 6, 283 ; 6, ln2). Fomed 
also I19 heating NPif;,HSO,H, at 1^° tor 9'wara 
(Vignon, 0. B. 107, 263). Crystallinn mass, be¬ 
coming blue in air.—tA': plates.—BaA',: plates, 
si. sol. water.—PbA'^ nodules, si. sol. mter. 
Diphenylaniitte_disnlp&onle sold 

■ ‘ ■ T. e. soL 

200° (Girard, 

Bl. [5m,’2). , ■ i, 

]Dlj|ienylamins ditulpbonic acid I * 

OA(i^h)(SaH},[l:%4]. BaKnedfr|n^romo- 
benzene disulpnomc acid and aniline m ^cerin 
(Fisher, B. 24, 8807). V. e. sol.%q.-Bj' 8so. 

Inilide C.H,(NHPh)(S0,N6Ph), [920% 
Yellowish crystals, insol. water. 

Iriphenylamine trisnlphonic acid 
N(CaH,.30,H),. Formed by addjpg powdered 
Iriphenylamine to famujg H,SO, a} 60° (Hftn, 
B. 23,2541).—Noa^'": crystalline ^wder (from 


12; Wauatjii A. 2l4,235), and also by the aotioivl.95 p.c. aloobol), v. e. sol. water, insol. ,igoonol. 


•f Ph.,N.^Cl on benzene in presence ot AlCI, 
(Lellmaim A BonhOSca', B. 19,3231). Trimetric 
needles; 0:621--950:1:'324. SI. sol. ether and 
water, m. sol. hot alcohol. 

p-Toluyl derivative, [165^. , 

Di,methyl-benMoyl derivative 
U:8:l]OAMe,CONPh,. [186°]. Formed from 
AzylanA ^PlvCOCl, and AlCU, (Lellmann, B. 

^'fuLamiie Nyh-Nif. [66-6°]. Yellow 
tooi-sidsd tables (from benxene-aloohol) (Witt, 
B. 8, 861); Fischer, A. 190, 174). Yields 
axophenine when heated with aniline and 
oniUna hdirochloride at 120°. Its hydrochloride 
heated with p-bromo^iline at 80° yields tetra- 
hromo-aqopbfnine CMHaBi^t [24S^(Ikatq, A, 
fatieg wite aniline it 


248, 986).c.<» ^tieg 
PhN-OAN^ PhNLJIHPh, 

ByPheating with alrobolio H(3 it is 
nitroso-dipbenylamine. * 

yirUphsByiS£laeq.^,lW4*NPh.. . . 

2 l 8 . tl 97 'n. Fbns«bfSs^vi%EorNainAii. 


laminA 
Inerted 

Mol.v^ 
linCni. 

line i^diphsnyladBne and diguting the product 
with bromo-boasene (Mh.i, AWeith,B. lbA614^ 
He^rieh, BE 18, 2164). Uonoolioic crystals 
(fromsthar),&6:c--991:1:-dU; 8-88*88'. Sh 
sol. hot al^ol, % sol. benzene. Does not fomi’ 
salts. AoCbatABD° gifes wgreimiab^sobgtanea. 
Cold cone. B,9v, givss ^Tiolet cBloar, changing 
oti^and ZnCO, give a glean 
oning ins(teij,aMi hewing. A sdution in 


PH£NYL-AHl^I.IirE v. Cyanurie acid ia 
the article Cyanic Aom. 

PHEHYI-ASYL-AHIHEw. K)m-aamm. 
Si-phenyl-isoamyl-amine NPh,4,H„. (880“-* 
840°). Formed from diphenylamine, amyl alco¬ 
hol, and HCl (Girard, Bl. [W 28, 2). Gives a 
blue colouring matter when heated with oxali* 
acid and H.,aO,. * •“ 

DIPHENYt-BI-ISOAlfYI-TETXAZIirB . 
NPh(C.H„).N,JiPh(C,H,,). [86-6°]. Formed 
from phenyi-isoamyl-hydrazine hr ether and 
HgO (Michaelis a^ Philips, gl.*363, 286). Yel¬ 
lowish crystals. * 

PHEKYI,-Aim.ENE OHPhiCHPr. (910“. 
215°). Formed by passing bromUte-vapour into 
amyl-benzene St 160° and ^stilling the product 
(Schracm, A, 218, 399). xields te ^bromida 
[64°]. • * 

dPhenyldscamylens OHPh;OHPr. (901°) at 
787 mm. Q.G. te-gys. Hade in liKdi^laiust 
from isomyUbenzene (S.). Yields a dibromide 
[129°]. • _ " 

(Fhenyl.am;^aa aHPl&t.CIHKlH- (178<). 
8.ate -846. FormMI^ boiling C!H]^t.^,%q 
witharater orVeohohe potau (Dafert, M. 4k 
% 21).' Liquid, readily converted lato^Ae pdy- 
meride (f08“-219°), S-G.» -WOi YID, 

10-2 (oalcTm). e^ \ ° • 

* suBxm-AKYislB Bomom 

(iLEEn.CD.QH,.GHt)tOH, im-jMfnaoyktmi tm$^ 
[88^ 



^DOXYLK^Cm 

LaELdB^oim. Mn wt r Ph«i}|.«Bg«Ui OHPb.’flH.OHlIt.OOJS.: 

A'Xoi.. Fonnod bjt boUlos th« dibMk mIS 



i Ji-Kiw. n7OT. 

'nanL.WAM.n- 


---*%• 

BbuU nee<Us«. # 



ian^K^ng’s «oi;jyra“i:(^ yS 

NPh(p^H,|} .NJ Ao [125 ^] oi^^lUsiog in fioales, 
KoftPBtKTUimiDSNX .MSIUPHOKE 
from KaOH, 
BflTFrttim, A. 2ra, 1S8). 
Oryta lHie, t. al. soirhot alcohol. \ .. 

KKTOJfE <5ri\.CO.OHt!t„ 
(280 ) afTlO mnL Fonncd ?»y baling di-elbyl* 
dilute alo<jiolio potash 

(Baeyer 8. Perkin, jan., R«16, 2181 j a J, 45 , 
lofijw^iiok ml. 

* ““•* ketone 0^i.C0.0H,Vr. (140®) 

at 720 mm. oPormed by heating isobutyl-honzoyl- 


[HO’6*]. ^ Fciiinad by boiUog 
■ ~ir.SHrOOja).OHUa^. 


__>hBr.l 

(fftaaid, i.*8i6, iasjptaa - - 

Olgh.^(P°^>OHMa {mtHga.Id.tauum, 

d. %fi5, l62). PlatA {Ihm watarj^BaA’.aai 

needles, T. Bol.-rater. / 

CIHPB:0#a.OH,00,H.* 
3 J. Formed by distilltog (iie laotraSbo aoU 

^KS*te(|>qF. (P- ^ t.). 

l«fc sl. sol. wator^BaA',: jroupa o( 

Pbenyf-i 




arlth* miM 
by dittiUliif 


C,H,.0Hf 


jproupa 

i5f-asgd!i»aeid.| 

[)|».CN. • - 


.r “riTj.. / . . ttntnraimurth zine doat IBsever d 202 All 


i Tbla 
peaglM, 

phenyl. 0 (.#«lnitrili ^t]^*)H 
^.iddeberg B. 23, 2668 ). OU, eSvirfla by 
NaOEt and benzyl chloride into the bensyl 
derivative 0,H,,CPh{CIl,Ph).CN ( 0 . 826“). 

r, ,^™y^AIfTHKACENii 0 „H„ le.0„njfh. 

[168 ]. (4J7°). Formed by Seating phenyl. 

anthranpUimth zine doat (Baeyer, A. 203. 611. 


' W..V.VW wavvaawaiVi j^upCb.Tll I IT» 

Porki®,jj>n., i. Caiman, 0. 4 . 49,166). Oih with 
aromatio odour. • 

and HI to a crystalline d i h y d ri 
tge compound ' ’ .- - ■' 


Formed Jby 

lz.CHjbHrCH:.C 


boiling 


J (Friedel, Crafts, a. Vincent,,^!.T 2 ] dO.V i*’ 

,1 CMS] ^496). Le.~i!ots (fromaleohol), form- 
i I jpg solutions with bloo fluorescence. IMoeed 
ny P and HI to a crystalline dihydride [120“] 
whi^h is oxidivsd by CrO, in HOAo to ph.^-Ai 
ozanthranol. ^ 

^ PHENYL-ASTHBIHOL o,h„o &. 

^ssoiving tri-plienyl-mcthan<r b-oarboxylio aoid 
in HjSO,and ppg. with watdf (Baeyer, A202,67). 
LGoIden needles, sol. hot .iloohol. It^ethereal 
solunon shows greenish-yellow fluoresoenoe. ' 
Acetyl dwriiftive. J166“]. 
needles, turned red bLiBnc. EffllAo. a 

T\w _____■ 


-- p. ^9. Thm 

sulphides PhAsS [162®] %Md Ph^AlJ, [130®] 


■jii.,Dz.v/n,ajnri;ii„CEBzSX),El with KfH in 
MeOH fltegkin a.%I^pinff, C. J. ^ 350). 'llates 
nMm light petroleum), dr needles (from water), 
lields an ozim 176“]. AgA': amorphous pn. 
tMmerides, tol. 1 . p. 482. ' 

PHENYL ISOAKYL OXIDE O.H..O.C.n... 
(226“J; Got from phenol (Cahours, A. 78, 227). 

Dl . FHEfYL . ISOAKYL - PHOSPHINE 
2|™?P(C.roi(O.H„)a [97“). Formed from' 

^Formed from phenyl-isoamyl-hydrazine ana 
phenyl thiociAbimide (Miohaelis a. Philips. A 
' 252, 285L Yellow needles. . 

PraHYL-AMYl-THIO-UBEA 0„H,.N,,S 4 .«. 
NH^.NH.OH,.CMe.. [186“]. Pmmedfrom 
the owresponding amylamine and pbenyl-thio- 
eagbimide (Freund a. i^nze, B. 23, 2888). 

0,^„N,0 i.e. 
HHPh.CO.IIBf.O^GMe,, [155°], Formed from 
phenyl oyanate ai^ the oorresponding amyl- 
amine in alooholio solution ft'reund a. Lenze, 
B. 28', 2867 ; 24, 2168). White needlez. 

PHENYl#AHOmO AOID C„H,,0, 
OTphiCHELCO^. Ifol.w.l76. (*04^. Formed 
by heatingbenzoie aldehyde with sodium I utyrate 
and Ao,0 It 100“(Perkin, O.eT. 31,391 j 32,661; 
W, 136; Slocum, 227,63). Formed also-by 
heating Whzoio ^ehyde with buty^l ohlorido 
M 196“ (Fittig, *. 168, 884). Needles, v. sol. 

--^mio sold). Melts* at 61 “ 
itifed. —B&A«; needles,^. 


a - I--- J wwaa a. ai2Sa0gKy| 

have been prepared by Schulte (B. 15, I960). • 

PHENYL.A21KID0-C01tP0BHD8t).A*wn>o. 

COHPOUNOS. . 

DI. PHf NYL . 


TBTBAZIHB 0.,H,.N. is. 
N^‘’<0H:N>^*’'’- MoI. w,240 1# 

Raoult's method (Ala. 236). Jormek bjutha 
action of chloroform and aioDholia pota^ on 


, 68, 860: 
4). HNO, 


UmlD (aniike oin! 
afttf having boon 

water.—OaAV—AgA^: wjiite pp. 
Ohloridt C,.H„.C001. OiL* 

Bi»4<U 0,.H,,.CONH, [138^. 
Pbenyl-aBgtUe aeid • * . 

OT^:OT.^OHrCajI. Formed from^ 
UHPhfpH.0aCq(C03l by r^oetio^ witbl 
Baqrsr ^ Jaoksoil, 


. hydrazine (Buhemann, 0. 

65, S 43 ). White needles (from aloo _ 

t*’’®'’® *0®'’^- fonui 

CnH„(SO,H)N,. Bromine gives A,H„BrM. 
[220“], C,.H„Br,N, [131“f and 0,.H^ ' * 

—-npciaing- Jt 224“ 

Balts.—B 

IsCl. [««>], _ _— 

B'Mel,. [214 °]. Yellow needles, t! s^ahw'lbL 
PWra-AZO- COHPOOHM v. AmToom. 
foomis. _ ^ sa« • 

VHENYL-TjIlBAzAia OPh^. is. 


j,xi„orn. 
Br,N., ds^ 

B'Hrf: i»o^s.-Jte^.PtCl..- 

f]. Needlg^ — — 


acid [13^] A166“ 
oil, v.wioL alcohol 
Ititngly heated. Sol. acids, 
tion 



- n^. on dfla- 

PHlarYL-xkiAzoL^ cabAziiio Alois 

PyJ* Amg 



plttnyl-hydrMiiia oi/xjtaltLr nn^SVb^Xif.^'B’ 
iritt fonaifl Mid and l^aatisg ti>a ^FMOlting 
ioriDTlMarlTatiTa wi^ aloohoHo potau (Bla44 
S. m, 878S}. SUteflEplatei (£re3 water). T* 
IfetHyi 0 ihtr MeOt'. [118*}. Ptiima. 
rhtayl-tiiaaole <ieaiW>:7Ue Mtd ^ | 

^Formed by oxidising 

bhenyl-methAtimoIe earbonlio aoid .with 
alkaline KMnO.^ladin, B. 23,378S1. fbS tree 
acid iiL unstable, r«adilTohsnginnto the preC 
oeding^oid. « Ths aciWE and Nib salts al^ 
readily give off CO-—OuA" 4aq; blue needlee.— 
Agirfaq? ^ul% white ,• 

^Ayl tthtr [bBT*]. feedtlF 

Utlwt tlherEt,!^ [82*1. Neelies. 
Si-pu#^.triasokl u^bHylio aoi^i 

OPh^S'S (in n- Formed by saponifloation of 


'Ey), And XOfiA^; 
needles (trwn water)..-,: 
Amidaaim 


Formad (rom the nitrimuA.wdMaywb^ ‘ 
(BI^ B. 32, 17djl). Mdb AmOeolud) 
Tield^Ju dMTaitn irl^lyi^’ 

(yf,Ph,tld^‘>OMe C188^. a^ a bSm)) % 
rirative [180°} whio]|fr'yiatls* in Ukd manner 
.p,H,Ph*^O>CPh‘la06T.-OTCtl? etys^ 


OPh^^l^gQjg. Formed by saponifloation of 

the nitrile (Bf^in, B. 22, 797). OrystaU (con¬ 
taining EtOH), deogmpoaing at 172‘’-182°f V. 
sol. alcohol, m. eol. ether.—CoAV—AgA': white 
pp. ~ 

Mtthijl 4ther MeA'. | [169°]. TS%%les. 
BfAyretiorEtA'. [166°]. Needles. 
ir*frtieiO^Ph,ON.i;fl6-6°]. iformodfrom 
phenyl-hydrazine dioyanide. Alcohol, dhd benzoic 
aldehyde. Needles, T. sol. renzone. ' 

^mtds a^.PhrOO.N£L [^°]. Formed 
mm the i^nig by the aotion of dilute (8 (.o.) 


line. " ’ *y, 

PEENTL-IEFBAaOLX OABBSZmO. 

**byai^jrafloattei 

of i|p nitril^whieh is tordftd by the Mtion el 
nitrous aoirtbn pKenyl-bydraxine moycnids 
(Bladin, B. ISfBflOj). Onlourlesg needlel, ▼. S(d. 
•alcohol.—plates, ▼. sol. Witter.—CuA'iOaq. 
—AgA'; colourless qryetalline pp. 

Methffl tlher MeV. [116°]r Plates. 
mhyl ttherBAk'. [74°]. Jteedlesf’' 
dntide ON,Ph.COJi^ [l«°l, Formed 
from ^he nitrile b^ treatment with hydrogen 
peroxide. Crystals,^ sol. cold water. . . 

, Amidoxim ON,Ph.Q<NOBn.N^ •*[177^. 

.J ^ aU. _I........!... 


END or THB ram TOLUMI. 
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